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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 26745 


PROCESSING 
REFER ALSO TO CITATION(S) 25266, 25357, 26776 


CARBONIZATION 


25152 Manufacture of coke. Gray, M.D.; Kimber, G.M. (to 
Coal Industry (Patents) Ltd.). US Patent 4,119,525. 10 Oct 1978. 
Priority date 9 Jun 1975, United Kingdom of Great Britain and 
Northern Ireland (UK). 8p. 

A low-impurity coke suitable for the production of electrodes 
for aluminium manufacture is prepared by extracting coal volatile 
matter content greater than about 28% by weight on a dry ash free 
basis with a highly aromatic hydrocarbon extractant of which the 
middle 90% boils in the range 250° to 350°C at a temperature of 
about 380° to 450°C, in the liquid phase, insoluble matter is separated 
off and the extract is heated to remove distillable oil and coked, 
wherein the residence time of coal in the extraction step is controlled 
and the weight ratio of extractant to coal during extraction is 
maintained greater than 3:1 to maintain a substantially constant 
specific resistivity of the filter cake. 


25153 Process for the preparation of synthetic coking coal. Aoki, 
Y.; Hase, A.; Ito, J.; Nagai, H. (to Nissho-Iwai Co., Ltd.). US Patent 
4,119,409. 10 Oct 1978. Priority date 27 May 1977, Japan. 8p. 

Synthetic coking coal is prepared by mixing solvent refined 
coal with coal and heat-treating the resulting mixture at a tempera- 
ture ranging from about 300°C to about 480°C, preferably from 
about 380°C to about 450°C. 


25154 Process for preparing needle coal pitch coke. Sunago, H.; 
Migitaka, W. (to Nittetsu Chemical Industrial Co.). US Patent 
4,116,815. 26 Sep 1978. Filed date 21 Jun 1977. 8p. 

A process for preparing needle coal pitch coke by mixing coal 
tar and/or coal tar pitch with aromatic and aliphatic solvents under 
atmospheric pressure and at temperatures between 15°C and 140°C. 
The mixing ratio of the aromatic and aliphatic solvents and their 
quantities of addition to coal tar and/or coal tar pitch are adjusted so 
that insoluble substances precipitate in a zone selected from the 
group consisting of a slurry zone and a crystal zone. By distilling a 
supernatant solution obtained by separating the insoluble substances 
occurring in the slurry or crystal zone, hydrocarbons consisting 
substantially of aromatic compounds and free of the insoluble sub- 
— are obtained. The obtained hydrocarbons are processed into 
coke. 


25155 Method of restraining emission from coke quenching 
equipment, Okada, Y.; Sasaguri, K.; Ishihara, K. (to Nippon Kokan 
Kabushiki Kaisha). US Patent 4, 106, 998. 15 Aug or iority date 
25 Oct 1973, Japan. 4p. 

In a dry type quenching facility for red hot coke wherein an 
operation pressure at the upper portion of the epee station is 
set up within the range of 0 to + 10 mmH,O, red hot coke is charged 
into said station under a reduced pressure of 0 to -30 mmH,O, to 
prevent escape of dust and smoke from said station and thereby 
prevent polluting of the environment. 


25156 Corrosion in coking plants. Proetzl, M. Glueckauf; 114: 
No. 11, 473-479(Jun 1978). (In German). 


Report on corrosion in coking plants caused by the interac- 
tion of mechanical and chemical factors. These types of corrosion 
are called stress crack corrosion and general erosion. 


25157 Deets Or Ce ee See 
ovens with heated — Beck, K.G.; Rohde, W.; Habermehl, D 
Siebert, W. (to to erksverband G.m.b. H). German(FRG) 
Patent 2,514,007/B/. 17] eb 1977. 2p. (In German). 

0.5 - 1 wt.% sulphite wiste lye as added as glue solution to the 
heated, fine-grained coal before introduction into the coking oven, in 
order to agglomerate and conglomerate the fine and finest particles. 
Further suitable binders are starch, dextrine, molasses, caseins or 
glues. In order to improve the wetting of the hot coal, soda and 
potash soaps, fatty alcohol sulphates and fatty alcohol polyoxy- 
ethylene products are added to the binder solution in the amount of 
1 wt.%. To improve the distribution of the glue on the surface of the 
hot coal particles, the 10 to 50 fold amount of tar from pit coal is 
added to the binder. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 25233, 26195, 26227, 27212 


25158 (EPRI-AF—852) Filtration equipment development for 
coal liquids, Final report. Smith, G.R.S. (Johns-Manville Sales 
Denver, CO (USA)). Nov 1978. 174p. Dep. NTIS, PC AO8, 
A0l. 

Low filtration rates, high filter aid consumption, high mainte- 
nance, and poor reliability have all, at one time or another, charac- 
terized past attempts to filter liquefied coal. This has been true for 
both the leaf and drum types of precoat filters. These problems have 
been due to equipment design and operational procedures and leave 
room, therefore, for substantially higher rates and better mechanical 
reliability. To improve the filtration operation, an innovative 50 
Square Foot Rotary Pressure Precoat Filter incorporating many 
new design features was designed and built. The filter has been 
installed at the Solvent Refined Coal (SRC) Pilot Plant in Fort 
Lewis, Washington. The filter has operated at design conditions 
while meeting the product specifications. Several bugs still exist in 
the machine. However, there is no recognized mechanical problem 
without a practical solution. Long-term test runs with definitive data 
acquisition have not yet been accomplished. However, during 2 
proximately three to four months of operation, the operators and 
maintenance men at PAMCO have learned to operate the machine 
and have eliminated many of the bugs inherent in a new machine. 
The experience to date has indicated that the filter can operate and 
can be expected to be an ——— over existing commercially 
available rotary precoat equipment. It remains to be evaluated 
whether these improvements justify filtration as a solid—liquid 
rator for SRC-I over other potential processes. It is 
that the filter be further tested at Tacoma to obtain definitive data 
for use in this evaluation. 


26159 (EPRI-AF—875) Magnetie oie of mineral matter 
from coal liquids, Final axwell, E.; Kelland, ag 


LS.; Levinson, L.M. oo, = of Tech 
SA). Francis Bitter National ; General Electric Co 
— NY (USA)). Nov 1978. sop D Dep. NTIS, PC ‘A0S/MF 


The earlier study of the a separation of mineral matter 
from coal liquids reported in EPRI Report AF-508 has been carried 
forward with significant improvements in the technique and results. 
Treatment of the dry residual filter-feed solids with appropriate He/ 
H2S atmospheres has increased the magnetization of the solids by an 
order of magnitude. A parallel treatment of the wet filter feed in 
autoclave studies has successfully upgraded the magnetization of the 
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suspended solids at process operating temperatures with a corre- 
sponding increase in the magnetic separability of solids which were 
originally in a low magnetization state. The investigation indicates 
that it should be possible to separate all the sulfide and other 
magnetic solids by employing a H2/H2S gas treatment stage at a 
temperature intermediate between that of the liquefaction stage and 
the preferred magnetic separation state at 430°F. Preliminary tests 
with a chemical flocculant are encouraging and suggest the possibil- 
ity of more complete removal of the non-magnetic solids by agglom- 
eration with the magnetic solids. No velocity dependence was de- 
tected below 6.8 cm/s flow velocity. It is estimated that 36 grams of 
filter-feed per gram of matrix can be handled before breakthrough. 


25160 (N—78-25533) Coal desulfurization by low temperature 
chlorinolysis, phase 1. Final report, 6 July—6 November 1977. Kal- 
vinskas, J.J.; Hsu, G.C.; Ernest, J.B.; Andress, D.F.; Feller, D.R. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 23 Nov 1977. Contract 
NAS7-100. 105p. (NASA-CR—157172; JPL-PUB—78-8). NTIS PC 
A06/MF AO1. 

The reported activity covers laboratory scale experiments on 
twelve bituminous, sub-bituminous and lignite coals, and preliminary 
design and specifications for bench-scale and mini-pilot plant equip- 
ment. 


25161 Process for improving coal. Kindig, J.K. Turner, R.L. (to 
Hazen Research, Inc.). US Patent 4,120,665. 17 Oct 1978. Filed date 
21 Jan 1977. 14p. 

In a process for improving coal, the raw coal is treated with a 
metal containing compound in order to enhance the magnetic sus- 
ceptibility of certain impurity components contained in the raw coal. 
This permits their removal by magnetic separation. The improve- 
ment consists in pretreating the coal by heating it to a minimum 
temperature for a specific period of time. A formula is given corre- 
lating the temperature and time specifications. 


25162 Production of low-sulfur coal powder from the disintegra- 
tion of coal. Gleim, W.K.T. (to Energy Modification, Inc.). US 
Patent 4,120,664. 17 Oct 1978. Filed date 13 Oct 1977. 8p. 

Small lumps of coal are contacted in an upflow confined 
reactor with liquid SO. and some recycled hydrocarbons at an 
elevated pressure to effect the disintegration of the coal to micro- 
sized dust particles and, preferably, the resulting coal dust and liquid 
SO, with entrained liquid hydrocarbons that are withdrawn from the 


top of the reactor will undergo a further pressurized centrifugal 
contact-separation step. The liquid stream from the latter is recycled 
to the upflow reactor while the coal dust is recovered for use as a 
carbonaceous fuel ready for economical pipeline transportation sus- 
pended in either gas or liquid, with the liquid being either water or 
oil. Alternatively, the dust may be subjected to liquification, or such 
other treatment as may be desired. 


25163 Processes for the production of deashed coal. Baldwin, R.; 
Bills, J.L. (to Kerr-McGee Corp.). US Patent 4,119,523. 10 Oct 1978. 
Filed date 23 Aug 1976. 14p. 

An improved coal deashing process is described wherein 
soluble dissolved coal present in the ash concentrate product stream 
from a critical solvent deashing process can be separated and recov- 
ered from the ash concentrate by at least two alternate processing 
systems. In one such system, the ash concentrate (containing dis- 
solved and undissolved coal) is admixed with suitable organic solubi- 
lizing solvent to obtain partial redissolution, at elevated temperature 
and at pressures of atmospheric and above, and thereafter subjecting 
said mixture to a separation treatment. The liquid product thus 
separated, containing substantially all of the dissolved coal and only 
a minor amount of mineral ash, thereafter is recycled to the initial 
coal dissolution step to thereby provide a portion of the initial 
solvent necessary for preparation of the coal feed. In the alternate 
process, the ash concentrate (containing dissolved and undissolved 
coal) is again partially redissolved by admixing with suitable organic 
solubilizing solvent, at elevated temperature and at pressures of 
atmospheric and above, and thereafter subjecting said mixture to 
exact and precise separatior treatment. Said separation treatment 
being designed to effect a clean separation of coal liquefaction 
products from solids to thereby produce, after removal of the 
solvent, a deashed coal product having a low sulfur content and less 
than 0.15 weight percent of mineral ash. 


25164 Process for improving coal. Kindig, J.K.; Turner, R.L. (to 
Hazen Research, Inc.). US Patent 4,119,410. 10 Oct 1978. Filed date 
31 Jan 1977. 14p. 

In a process for improving coal containing elemental sulfur 
wherein the coal is treated with a metal containing compound in 
order to enhance the magnetic susceptibility of various impurities 
contained within the coal thereby permitting their removal by mag- 
netic separation, the improvement comprises removing at least a 
portion of the elemental sulfur prior to performing the magnetic 
susceptibility enhancement treatment. 
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25165 De-ashing of coal by oil agglomeration in an experimental 
washing column. Bonapace, A.C.; Stylianides, T.S. Met. Miner. Proc- 
ess.; 1: No. 6, 19-20, 22-23, 25(Aug 1978). 

The operation of a de-ashing column for a coal slurry floccu- 
lated with an oil is described. Some qualitative observations relative 
to the parameters affecting the conditioning of the slurry are also 
included. De-ashing efficiency, carbon recovery and specific water 
consumption are presented in the form of diagrams. This paper in 
concluded in this issue. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 25238, 25247 


25166 (AED-Conf—77-565-004) Project coal hydrogenation in 
the Saarbergwerke AG. Wuerfel, H. (Saarbergwerke A.G., Saar- 
bruecken (Germany, F.R.)). 1977. 15p. (In German). (CONF- 
771261—5). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 

The direct hydrogenation of coal to distillates in one step was 
applied until 1945 on a large technical scale according to the IG 
method. The method worked at a pressure of about 700 bar and 
consumed a lot of hydrogen due to the absence of asphaltenes. By 
using asphalt-free oil obtained by vacuum distillation of the hydroge- 
nation residue for mixing with the fresh coal, it is possible to work at 
low pressure (under 300 bar) and the hydrogen consumption can be 
reduced by about 30 like the continuous tests performed in 1976 with 
Saar coal. The distillate oil yield was about 55% of the pure coal 
used. The vacuum residue containing the non-converted coal, ash, 
catalysts and asphaltenes can be used for direct pressure gasification 
with oxygen. A pilot plant based on this experience has been 
conceived which is shortly to go into construction. The method and 
the plant are described. An extensive recovery of the thermal and 
pressure energy from the hydrogenation products also contributes to 
the profitableness of this method. 


25167 (AED-Conf—77-565-009) RAG/STEAG large pilot plant 
for the catalytic hydrogenation of pit coal. Wolowski, E. (Gesellschaft 
fuer Vergasung und Verfluessigung von Steinkohle m.b.H., Bottrop 
(Germany, F.R.)). 1977. 13p. (In German). (CONF-771261—4). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 

The Ruhr Coal AG and Steag AG working within the 
framework of the "Energy Technology Programme” of the Land 
Nordrhein-Westfalen have undertaken the development to a com- 
mercially usable state of a coal +g pees process to produce 
coal oil based on a catalytic method. The project has evolved from 
preliminary studies and tests in the laboratory and on a technical 
scale up to the planning of a large pilot plant which is expected to go 
into operation in 1980 and have a coal throughput of 200 t (free of 
water and ash)/d. The IG process was further developed and 
optimized as a basis for the hydrogenation. The hydrogen used for 
hydrogenation is taken from a steam reformer plant operated with 
liquid gas. The processing plants consist of plants for coal prepara- 
tion, hydrogenation, atmospheric distillation, vacuum distillation, 
pressure-releasing evaporation, residue disposal and furthermore of 
the ancillary plants for gas post-processing, process-water process- 
ing, and hydrogen generation and a series of operational means and 
side-plants. Optimization investigations on a technical scale are being 
done on the further processing of coal oil to chemical raw materials. 


25168 (COO—4186-2) Development of important molybdena— 
alumina catalysts for coal hydrogenation. Final report, January 1, 
1977—December 31, 1977. Hall, W.K. (Wisconsin Univ., Milwaukee 
(USA)). Dec 1977. Contract EY-77-S-02-4186. 4p. Dep. NTIS, PC 
A02/MF AOl1. 

Preparation of molybdena—alumina catalysts was investigat- 
ed seeking ways of selectively modifying the surfaces of the alumina 
support, and thus the final molybdena—alumina catalysts. The objec- 
tives of the research and the progress made are reviewed. 


GASIFICATION 


REFER ALSO TO CITATION(S) 25166, 25167, 25261, 25332, 
al 25351, 25739, 25756, 25757, 25771, 26196, 26227, 26828, 
7163, 27269 


25169 (AED-Conf—77-564-003) Chances of gasification process- 
es for coal conversion in power plants. van Heek, K.H. (Bergbau- 
Forschung G.m.b.H., Essen (Germany, F.R.)). 1977. 29p. (In 
German). (CONF-7711102—2). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

From Conference on possibilities of designing coal ener, 
production facilities not harmful to the environment and gas mene 
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cation in connection with thermal power stations; Essen, F.R. Ger- 
many (17 Nov 1977). 

Coal gasification processes can be coupled with power plants 
to generate electricity or gas from coal. The motive for their use is 
that they are less harmful to the environment, as coal is converted by 

asification into a harmless fuel gas whose use in gas turbines could 
aah lead to an increase in efficiency. All existing gasification 
reactors are suitable for this subject to a corresponding further 
development. Its future use also depends on the success of other 
electricity technologies. Coal gasification, together with high-tem- 
perature nuclear power plants, aims to replace coal as energy 
provider for process heat, thus to make better use of coal for gas 
production, to avoid coal-specific emissions and to improve the 
efficiency as well as the economy of gasification processes. This 
development has large potential on a long-term basis for gas in the 
market. 


25170 (AED-Conf—77-565-001) Technical and economic aspects 
of the Shell/Koppers coal gasification process. Kraaijveld, H.J. (Shell 
Internationale Research Maatschappij N.V., The Hague (Nether- 
lands)). 1977. 20p. (In German). (CONF-771261—7). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 

A joint development of Shell Internationale Research Mij. 
and Krupp—Koppers aims at the commercialization of a coal gasifi- 
cation process at elevated pressure, based on the principles of 
‘entrained bed’ technology. The development programme includes 
the construction and operation of a 150 t/d coal gasifier at Deutsche 
Shell’s Harburg refinery. This plant is scheduled for commissioning 
late in 1977. A pilot plant of 6 t/d coal intake capacity has been in 
operation at Shell’s Amsterdam Laboratory from December 1976 
onwards. The Shell—Koppers process offers the possibility of virtu- 
ally complete conversion of any type of coal into a clean particulate- 
free synthesis gas. Special features are a compact design, and conse- 
quently a large single reactor capacity; the absence of tars and 

henolic by-products; the option of superheated steam production 
fo or an efficient heat recovery and the elimination of environmental 
problems. 


25171 (AED-CONF—77-565-003) Pressure gasification accord- 
ing to the Saarberg-Otto process. Rossbach, M.; Kueffner, P.; Fuess- 
mann, G.; Grams, W.; Peter, K. (Saarbergwerke A.G., Saarbruecken 
(Germany, F.R.)). 1977. 27p. (In German). (CONF-771261—3). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 

The Saarberg-Otto process is a high-temperature gasification 
process working on the entrained-bed principle, the object of which 
is to produce a CO and He-rich crude gas, free of higher hydrocar- 
bons. The central component of the system is the gasifier consisting 
of 3 stages (combustion chamber, post-gasification zone, cooling 
tower) —— with a liquid slag bath which has important func- 
tions in the gasification. A demonstration plant is under construction 
in Fuerstenhausen/Saar. It is due shortly to begin a test phase with 
individual plant parts. The plant and process operation are described 
and the test programme is explained. 


25172 (AED-CONF—77-565-006) Gasification of brown coal to 
synthesis and reduction gas, Franke, F.H. (Rheinische Braunkohlen- 
werke A.G., Koeln (Germany, F.R.)). Dec 1977. 33p. (In German). 
(CONF-771261—6). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 

The Rhine Brown Coal Plant AG in Cologne/FRG is pursu- 
ing two development trends of coal gasification: (a) an autothermal 
conventional gasification process and (b) a gasification process with 
heat from high-temperature nuclear reactors. The principle of the 
autothermal method is the Winkler process which is being further 
developed as a high temperature method based on brown coal 
(HTW method). The object is to raise reaction pressure and tem- 
perature in the gas generator beyond the hitherto known comparable 
values. Pilot plants already under testing are described. The possibili- 
ties of using the HTW method to produce synthetic gas and to 
include this in the production of methanol as well as using it to 
produce reduction gas and to couple it with the direct reduction of 
iron ore are explained here. The profitableness of these coupling 
processes is discussed. 


25173 (AED-CONF—77-565-008) RAG/RCH project ‘coal dust 
pressure gasification’. Seipenbusch, J.; Ruprecht, P. (Gesellschaft 
fuer Vergasung und Verfluessigung von Steinkohle m.b.H., Bottrop 
(Germany, F.R.); Ruhrchemie, A.G., Oberhausen (Germany, F.R.)). 
1977. 18p. (In German). Dep. NTIS, PC A02/MF AOl1. 

The basis of the coal dust pressure gasification project under- 
taken by the Ruhrkohle AG as coal producer and Ruhrchemie AG 
as synthesis gas consumer, is the Texaco coal gasification process 
already being tested on a pilot scale. The further development of this 
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method led to a demonstration plant erected on the pe of the 
Ruhrchemie AG in Oberhausen-Holten/FRG which following a test 
operation of 2 years (beginning of 1978 to end of 1979), is to enable 
the planning of a large plant. The process of this ee oh 
is described as well as the test programme for com 

and for the optimization of the process. Problems of the effect of the of eng 
solid content in the coal—water suspension used (material 

ties, flow properties), the gasification temperature, the heat recovery 
and the solid recycling are dealt with individually. 


25174 (CONF-780417—, pp 12p, Paper 6) Combustion processes 
in in situ coal gasification: phenomena, conceptual models, and re- 
search status. Part II. Alternatives to continuum wave descriptions and 
modeling of exploited region development. Corlett, R.C. (Univ. of 
bse Seattle); Carson, P.T.; Brandenburg, C.F. 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Continuum wave theory predicts forward and reverse com- 
bustion wave thickness on the order of a few cm, at most. It is 
argued that coal, especially subbituminous varieties which tend to 
shrink upon heating, probably does not satisfy the fine scale 
assumption underlying continuum wave models. Instead combustion 
and other thermal attack along expanding fissures must play impor- 
tant roles in both forward and reverse combustion. For forward 
combustion aimed at gas production by carbon-steam reaction, me- 
chanical degeneration (rubbelization) appears also to be important. 
The status of modeling reverse combustion along coal fissures is 
reviewed in some depth. There is evidence that such py sae is 
highly sensitive to irregularities in the structural state of coal. 
Under some circumstances radiative heat transfer can control the 
process. Exploited region development is classified into processes at 
non-permeative (no flow toward virgin coal) and permeative fire 
faces. At permeative fire faces forward combustion along fissures 
can enhance burnout and rubbelization. The paper is directed mainly 
at shrinking coals but problems with swelling coals are briefly 
discussed. 


25175 (CONF-780417—, pp 36p, Paper 16) Coal gasification in 
swirling flows: facility design and preliminary e results. 
Barnhart, J.S.; George, P.E.; Thomas, J.F.; Laurendeau, N.M. 
(Purdue Univ., West Lafayette, IN). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


This project concerns the production of power and synthesis 
gases from pulverized coal via suspension gasification. Cyclone and 
confined jet gasifier configurations with swirling flow are being 
investigated. Emphasis in this paper is on the design and construc- 
tion of the test facility and the two experimental reactors. Calibra- 
tion procedures are presented, as are data reduction techniques and 
preliminary experimental results for methane and coal combustion 
tests. 


25176 (CONF-781110—15) Process design for coal conversion 
reactors. Bodle, W.W.; Talwalkar, A.T.; Punwani, D.V. (Institute of 
Gas Technology, Chicago, IL (USA)). 12 Nov 1978. Contract EX- 
76-C-01-2286. 24p. Dep. NTIS, PC A02/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

Process design of reactors for conversion of coal to gaseous 
and liquid products requires kinetic data to establish residence time 
requirements, yield data to establish product distribution, and specif- 
ic procedures to establish the size of components in reactor systems. 
Data and procedures for this purpose are included in the (Coal Data 
Book) being prepared by the Institute of Gas Technology (IGT) for 
the U.S. Department of Energy (DOE). There are many cases where 
general design procedures developed for other industries cannot be 
applied to coal conversion systems until after suitable modifications 
have been made to account for (1) differences in types of materials 
handled, or (2) differences in processing conditions. For example, in 
the petroleum industry, design criteria have been developed for 
designing fluidized-bed catalytic cracking units. These design criteria 
are not generally applicable to coal conversion systems because 
cracking catalyst has unique properties (ultrafine particles of low 
density), and because higher temperatures and pressures may be 
employed in coal conversion systems. It is the purpose of this 
to call attention to some of the design data and procudures inc included 


in the Coal Data Book : to illustrate their use by application to the 


design of a particular hypothetical reactor system for conv 

coal to fuel gas and oil. There is a considerable amount of data 
design procedures included in the Coal Data Book beyond the 
subject matter described to illustrate its application to coal conver- 
sion reactors. DOE and IGT make every effort to obtain input from 
potential users for guidance in both the nature of material that will 
be most useful and priorities in which individual subjects should be 
addressed. 
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(COO—2904-8) Chemical and physical stability of refrac- 
tories for use in coal gasification. Second annual progress report, May 
1, 1977—April 30, 1978. Rahman, S.F.; Day, D.E. (Missouri Univ., 
Rolla (USA). it. of Ceramic Engineering g). 22 May 1978. Con- 
tract EY-76-S-02-2904. 32p. Dep. NTIS, PC A03/MF AOI1. 

With the exception of the weight and porosity changes for the 
cement bonded castables immersed in water during exposure, the 
properties of the various refractories after long-term (60-days) expo- 
sure in the unsaturated and saturated DOE atmospheres were similar 
to those observed in 10 to 30 days DOE or CO-Steam atmospheres. 
The major changes in properties occur within relatively short times, 
a few days, and depend more upon the degree of saturation of the 
atmosphere than upon exposure time. Except for the CO/H2O = 3.0 
atmosphere, all the cement-bonded castables showed higher 
strengths in saturated than in non-saturated atmospheres. Z 
upon the CO/H2O ratio, the liquid conditions were generally more 
reactive then the vapor. With increasing CO content of the atmos- 
phere, the rate of dissolution of CaO increases, particularly for 
samples immersed in water. In the high alumina castables containing 
pure calcium aluminate cement, UMR-1 and 2, the strength tends to 
decrease with increasing CO/H2O ratio. Other castables containing 
silica tend not to show as large a dependence of strength upon CO/ 
H:2O ratio. No reaction has been observed between the various 
refractory aggregates and the gases in the DOE atmosphere (includ- 
ing steam), either saturated or non-saturated. In unsaturated atmos- 
pheres only calcite is formed. Both calcite and boehmite form in all 
of the cement-bonded high and intermediate alumina and insulating 
castables exposed to saturated atmospheres. In saturated atmospheres 
CaO is leached from the refractories, particularly those in contact 
with liquid, by a process highly dependent upon the CO/H20 ratio. 


25178 (DOE/ET—0024/4) Coal gasification. Quarterly report, 
October—December 1977. (Cameron Engineers, Inc., Denver, CO 
(USA)). May 1978. Contract EX-76-C-01-2297. 68p. Dep. NTIS, PC 
A04/MF AOl1. 

A number of the processes for converting coal to gas support- 
ed by US DOE have reached the pilot plant stage. Laboratory 
research is also continuing in order to develop data for verifying the 
feasibility of the specific process and for supporting the operation of 
the plant. Responsibility for designing, constructing, and operating 
these pilot plants is given. The most successful test to date was 
completed in the pilot plant of the BI-GAS Process. The HYGAS 
Process pilot plant continued testing with Illinois bituminous coal to 
acquire data necessary to optimize the design of a commercial 
demonstration plant using the HYGAS process. The Synthane Proc- 
ess pilot plant continued studies of Illinois No. 6 coal. Other process- 
es discussed are: Agglomerating Burner Process, Liquid Phase Meth- 
anation Process, Molten Salt Gasification Process, Advanced Coal 
Gasification System, and Lo-Btu Gasification of Coal for Electric 
Power Generation. Each project is described briefly with funding, 
history, and progress during the quarter. (LTN) 


25179 (DOE/ET—0027/4) Coal demonstration plants. Quarter- 
ly report, October—-December 1977. (Department of Energy, Wash- 
ington, DC (USA). Div. of Coal Conversion). May 1978. Contract 
EX-76-C-01-2298. 7ip. Dep. NTIS, PC A04/MF AO1. 

DOE's demonstration piant program's objective is to establish 
the technical and financial feasibility of coal conversion technologies 
proven during pilot plant testing. Demonstration plants will mini- 
mize the technical and economic risks of commercialization by 
ag a near commercial size plant for testing and production. 

Thus, DOE is sponsoring the development of a series of demonstra- 
tion plants, each of which will be a smaller version of commercial 
plants envisioned for the 1980's. These plants will be wholly inte- 
grated, self-sufficient in terms of heat generation, and dependent 
only on feedstock of coal, water, and air. Under the DOE program, 
contracts for designing, constructing, and operating the demonstra- 
tion plants will be awarded through competitive procedures and will 
be jointly funded. The conceptual design phase will be funded by the 
government, with the detailed design, procurement, construction, 
and operation phases being co-funded, 50 percent from industry and 
50 percent from the government. The cost involved in building and 
operating a demonstration plant will probably be between $200 
million and $500 million, depending on the size of the plant. Eigh- 
teen projects related to the program are described with emphasis on 
funding, planning, status, and progress. (LTN) 


25180 (E—2561-2(Vol.1)) Conversion of Rapid City Pilot Plant: 
Phase II, preliminary detailed design. Volume I. Summary, test pro- 

grams, environmental assessment, gasifier control, and oxygen conver- 
at Phase II, final report, December 15, 1977—August 15, 1978. 
Somers, E.V.; Vidt, E.J.; Rath, L.K. O'Toole, K. (Westinghouse 
Electric Corp., Pittsburgh, PA a [nd]. Contract EF-77-C-01- 
2561. 69p. Dep. NTIS, PC A04/MF 

The Rapid City conversion silot am if built, will be capable 
of simulating the complete operation of a fluidized-bed coal gasifica- 
tion system producing desulfurized, low-Btu-gas for use in a com- 
bined-cycle power generating plant. It will have all the systems 
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gasification will provide a relatively reliable test facility to conduct 
gasification tests of 1000 to 2000 hours in duration, to explore 
operability, reliability, and maintainability of the gasifier. 


25181 ee 77-125a) Environmental assessment data 
base for low/medium- . Volume I. Technical 
discussion. Cavanau, mE: Corbett, W.E.; Page, G.C. (Radian 
Corp., Austin, TX (USA)). Nov 1977. 171p. NTIS. 

This report represents the current data base for the environ- 
mental assessment of low- and medium-Btu technology. 
Purpose of the report is to determine: processes that can be used to 
produce low/medium-Btu gas from _ uses of the product gas, 
multimedia discharge streams ted by the processes, and the 
technology required to contro! ae Gates streams. Attention is 
on the processes that appear to have the greatest likelihood of near- 
term commercialization. This type of screening provides the prelimi- 
nary basis for establishing priorities for subsequent phases of the 
low/medium-Btu gasification environmental assessment program. 

required to produce fpr eee ga coal are 

divided into discrete operations: retreatment, tion, and 

gas purification. Each operation is divided into discrete modules, 
Sick Devinn © detinad Haneiians Gad Meas craw enctectele, ved 
ucts, and discharge streams. This volume includes a discussion of the 
status, significant trends, major process operations, multimedia dis- 
charge stream control strategies, and recommendations for future 
program activities. Volume II contains appendices including detailed 
process, environmental, and control we data for the process- 
es considered to have the greatest potential for near-term commer- 
cialization. 
25182 (EPA—600/7-77-125b) Environmental assessment 
base for low/medium-Btu technology. Volume II. pe 
ces A—F, Cavanaugh, E.C.; Corbett, W.E.; AA G.C. (Radian 
Corp., Austin, TX (USA)). Nov 1977. 366p. NTI 

This report represents the current data ie for the environ- 

mental assessment of low- and medium-Btu gasification technology. 

of the report is to determine: processes that can be used to 
produce low/medium-Btu gas from coal, uses of the product gas, 
multimedia discharge streams pee by the processes, and the 
technology required to control the discharge streams. Attention is 
on the processes that appear to have the greatest likelihood of near- 
term commercialization. This type of screening provides the prelimi- 
nary basis for establishing priorities for subsequent phases of the 
low/medium-Btu gasification environmental assessment program. 
Processes required to produce low/medium-Btu gas from coal are 
divided into discrete operations: coal pretreatment, gasification, and 
gas purification. Each operation is divided into discrete modules, 
each having a defined function and identifiable raw materials, prod- 
ucts, and discharge streams. This volume includes appendices that 
contain detailed process, environmental, and control technolo; 
data for the processes considered to have the greatest potential for 
near-term commercialization. Volume I includes a discussion of the 
status, significant trends, major process operations, multimedia dis- 
charge stream control strategies, and recommendations for future 
program activities. 


25183 (FE—1207-51) Gas generator research and dev: 

BI-GAS Process. 84th monthly progress report, August 1978. (Bitumi- 
nous Coal Research, Inc., Monroeville, PA (USA); Phillips Petro- 
leum Co., Homer City, PA (USA)). Sep 1978. Contract EX-76-C-01- 
1207. 62p. Dep. NTIS, PC A04/MF AO1. 

The life test of catalyst BCR Lot No. 4108, the modified 
version of No. 4016, was completed. The results obtained showed 
that the catalyst was extremely active and thermal stability was 
excellent. A PEDU-size sample of the catalyst has been ordered. 
The data from PEDU Test No. 31 were evaluated and again 
confirmed the feasibility of operating the fluidized-bed methanator at 
low hydrogen to carbon monoxide ratios in the feed for extended 
periods of time. Results to date for the Homer City methanation 
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catalyst indicate that the bed temperature should be kept as high as 
possible (at least > 900°F) to minimize the possibility of carbon 
deposition. Analytical and computer services continued in support of 
the overall program. 


25184 (FE—1207-51, pp 24-37) METHGAS: a scientific comput- 
predicting theoretical equilibrium gas compositions. Sep 


In Gas generator research and development: BI-GAS Proc- 
ess. 84th monthly progress report, August 1978. 

In the BI-GAS process, a fluidized-bed reactor is employed as 
the primary methanator. The scientific computing routine, METH- 
GAS, utilizes two procedures to estimate the product gas composi- 
tion obtained from any methanator feed gas; namely, (1) the minimi- 
zation of the Gibbs free energy of the chemical system, and (2) 
chemical reaction equilibrium. The former procedure is based on the 
potential of each gaseous species to react at a given temperature and 
pressure while the latter focuses on the dominant chemical reactions 
in the system. 


25185 (FE—1513-T-3) Agglomerating burner gasification proc- 

ess: design, installation, and operation of a 25-ton-a-day process devel. 
opment unit (final report: volume 1). (Battelle Columbus Labs., OH 
(USA)). May 1978. Contract EX-76-C-01-1513. 499p. Dep. NTIS, 
PC A21/MF AOl1. 

This final report summarizes the work on the Agglomerating 
Burner Gasification Process under contract with OCR/ERDA/ 
DOE during the period from September 1972—March 1978. The 
general background of the process is reviewed, and the scope of the 
investigation is outlined. The rationale for the development of the 
engineering design of the process development unit (PDU) is dis- 
cussed, and the construction phase of the PDU is illustrated. Updat- 
ed process flow diagrams, P and I's, and instrument and interlock 
drawings are included. Several configurations for the gasifier and 
solids transfer piping were studied in a one-eighth-scale glass model. 
Useful information for the design and operation of the PDU was 
obtained. The char-ash separation in the gasifier was studied and 
found not to be the limiting factor to solids circulation rate. Two 
proposed designs for a nonmechanical solids flow control valve 
were evaluated in a large-scale model. Sufficient information was 
obtained to design an L-valve for the solids transfer lines in the 
PDU. A series of tests to study the operation of the Agglomerating 
Burner at elevated pressures was performed in the PDU. In one of 
these tests, over 90% of the ash in the coal feed was captured. 
Another test indicated that the burner could be operated with a 
- rficial gas velocity as high as 7 feet per second. The combustion 

ciency of the Agglomerating Burner was demonstrated to be 
eae 100% with the rejected ash containing less than 225 ppM of 
carbon. 


25186 (FE—1513-T-4) Agglomerating Burner Gasification Proc- 
ess: design, installation, and operation of a 25-ton-a-day process devel- 

t unit. Final report. Volume II. (Battelle Columbus Labs., OH 
(USA)). May 1978. Contract EX-76-C-01-1513. 46p. Dep. NTIS, PC 
A03/MF AO1. 


25187 (FE—1514-84) Advanced coal gasification system for elec- 
tric power generation. quarterly progress report, FY-1978, 
January 1—March 31, 1978. Salvador, L.A.; Keairns, D.L. (Westing- 
house Electric Corp., Madison, PA (USA). Advanced Coal Conver- 
sion Dept.). 21 Jun 1978. Contract EF-77-C-01-1514. 62p. Dep. 
NTIS, PC A04/MF AO1. 

Because construction turnaround for modification of the 
PDU required nearly the entire quarter, operations were limited to 
the latter half of March by which time some commissioning and 
startup activities were able to be conducted. Emphasis for the 
activities has been to blow out piping that had been idle, stroke 
valves, and operate the various subsystems preparatory to startup of 
test TP-015. Test plan TP-015 has been written and forwarded to the 
U.S. Department of Energy (DOE) for review. Basically, this test is 
designed to shakedown the new recycled fines feed loop and to 
characterize the reactor response with the new expanded section. 
Also to be checked is the upgraded gas quench-waste handling 
system. Activities in support of product characterization include the 
development of a sampling plan for devolatilizer and gasifier tests to 
re-specify sampling and laboratory analyses requirements; and a 
microanalysis program for the ash products of the gasifier tests was 
discussed with Westinghouse R and D, and a two-phase screening 
program was recommended. Preliminary studies have been conduct- 
ed to determine the status of existing technology, sizes, and costs of 
heat exchangers for use in cold gas cleaning systems for coal 
gasification plants. Two systems have been examined, with the study 
to continue. Engineering support for the Rapid City scale-up has 
continued with assistance provided to Bechtel, Inc., Refinery and 
Chemical Division, in the review of process and instrumentation 
diagrams and in the selection of major control schemes for the 
gasification section of the plant. 
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_— (FE—1792-50) Coal feeder dev Month- 
ly progress report 40, (Lockheed Missiles and Space Co., Sunn 

CA (USA)). Oct 1978. Contract EX-76-C-01-1792. 27p. (LMSC/ 

D—630934). Dep. NTIS, PC A03/MF AO1. 

The overall program is on schedule, except for completion of 
the flow simulator which is about 1 week behind schedule. Emphasis 
has continued on hardware fabrication and procurement. The Model 
3 kinetic extruder was received and the horizontal shaft housing and 
drive system will be available by 1 December 1978. Initial tests with 
the controllable sprue rotor confirmed that the new rectangular 
shaped sprue entrance configuration eliminates sprue plugging 
during shut down. 


25189 (FE—2036-26) Liquid phase methanation pilot plant oper- 
ation and laboratory support work. Quarterly report, January 1— 
March 31, 1978. (Chem Systems, Inc., a * a 4 ge Jun 1978. 
Contract EX-76-C-01-2036. 82p. Dep. NTI PC A0S/MF AOl. 

Mechanical and maintenance work was performed on the 
pilot plant including installation of the catalyst support screen. Run 
No. 5 was successfully completed and included 25 hours of methana- 
tion on HYGAS synthesis gas. CO conversions ranged from 75 to 
92%, depending upon process conditions. High catalyst attrition 
rates were observed, and it was determined from tests in the PDU 
that this breakup was due to physical deterioration of the catalyst 
after long term outdoor storage at IGT. A batch of catalyst No. 038- 
A was loaded into the reactor for Run No. 6. Laboratory support 
work consisted of four runs in the PDU. The objective was to 
determine the characteristics of Grace */32” extrudated catalyst. 
Results indicated that this catalyst may be suitable for further testing 
in the pilot plant, although some attrition was observed. Runs No. 16 
and No. 17 showed that the Calsicat catalyst that was attrited in pi 
plant tests exhibited similar behavior in the laboratory. A sample of 
catalyst No. 038-A completely disintegrated during PDU Run No. 
17 although the reason for this deterioration is not known. Construc- 
tion of the reactor units for the carbon formation study experimental 
program was completed. The overall scope of the program and the 
variables involved in determining a set of experimental conditions 
for methanation were analyzed and defined. These variables include 
feed gas composition, operating pressure and temperature, catalyst 
type, test duration and amount of steam injected. Preliminary runs 
were conducted to determine the stability and performance of each 
reactor unit and of the system as a whole. The experimental program 
was begun with four 500-hour runs using a modified Lurgi gas at 
two reactor temperatures and several steam injection rates. 


25190 (FE—2204-24) High mass flux coal gasifier extended run 
operations: Phase II program. Fourth quarterly technical progress 
report, November 1977—January 1978. Simpkin, A.J. (Bell Aero- 
space Textron, Buffalo, NY (USA)). Feb 1978. Contract EX-76-C- 
01-2204. 20p. Dep. NTIS, PC A02/MF A011. 

One-hour duration tests are being conducted to demonstrate 
reactor durability and performance. Two reactors have been de- 
signed and fabricated and the test facility has been modified to 
accommodate one-hour duration tests. Thermodnamic equilibrium 
analyses have been conducted to establish the best operating condi- 
tions for Lignite, Montana Rosebud and Pittsburgh Bituminous coals 
when reacted with air. Gasification tests are being conducted using 
these three types of coal. The gasifier is being operated at total mass 
through-puts in the range 10,000 to 20,000 Ib/hour-ft* of reactor 
volume. The coal flowrate is nominally 0.5 tons/hour. Test results 
are being analyzed to determine reactor performance and durability, 
and to evaluate the High Mass Flux Gasifier concept as a gas 
producer. Test results will be used to upgrade the scaled-up reactor 
design concept presented in the Phase I Final Report. Fourteen 
gasifier tests have been successfully completed, including three one- 
hour tests using North Dakota Lignite, a one-hour test using Mon- 
tana Rosebud coal, and a one-hour test using Pittsburgh Seam Coal. 
Some localized slag buildup on cold surfaces of the air injection 
system has been experienced which has caused reactor performance 
to decline with accumulated running time. Gasifier — 
suspended during December to enable new injectors, w will 
include features to minimize slag buildup, to be designed and fabri- 
cated. 


25191 (FE—2204-28) High mass flux coal gasifier extended run 
operations: Phase II program. Fifth quarterly technical progress 
report, February—April 1978. Simpkin, A.J. (Bell Ae Tex- 
tron, Buffalo, NY (USA)). May 1978. Contract EX-76-C-01-2204. 
15p. Dep. NTIS, PC A02/MF AO1 

Six gasification tests were conducted using modified reverse 
flow air injectors. The contractual goal of 90% carbon conversion 
efficiency was achieved during three tests. Some slag buildup, - 
nating from around the air injector holes, was ex bes 
slag accumulation appears to result in a reduction in carbon conver- 
sion efficiency of approximately 10%. Apart from the slag sal 
tion around the air injector holes, the post test condition of the 
reactor has been excellent. Additional modifications to the reverse 
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flow air injector are being implemented and the impinging stream 
injector systems are being readied for test. 


25192 (FE—2210-29) Study of heat transfer through 
lined vessel walls. ly progress April—June 
1978. Schorr, J.R. (Battelle Columbus Labs., OH (USA)). Jun 1978. 
Contract EX-76-C-01-2210. 53p. Dep. NTIS, PC A04/MF AOl. 
An available furnace was used to conduct tests at atmospheric 
ressure. A second furnace was build to conduct high pressure tests. 
¢ apparatus will determine the effects of gas atmosphere, anchor 
ition, and pressure level on heat transfer and temperature profiles 
in the refractories that are being measured. During this reporting 
period, checkout work was completed on the high-pressure test 
apparatus (HPTA), including the pressure control and safety system; 
the high-pressure test specimen was fabricated; and a procedure for 
———s the high-pressure test was formulated. Several modifica- 
tions to the HPTA and pressure control and safety systems was 
implemented in order to provide more reliable and safe operation of 
the systems during the heat transfer measurement tests. 


25193 (FE—2240-32) Vertical lift dryer pilot plant design. Final 
report. Series No. II: G-4, Wilson, A.L.; Stewart, R.H. (Braun (C.F.) 
and Co., Alhambra, CA (USA)). Apr 1978. Contract EX-76-C-01- 
2240. 29p. Dep. NTIS, PC A03/MF AO1. 

While carrying out our responsibility as evaluation contractor 
for certain high Btu coal gasification processes, C.F. Braun and Co. 
became aware that certain items of equipment were lacking in the 
sense that they were unavailable or unproven in the severe environ- 
ment of demonstration size coal gasification plants. A vertical lift 
dryer is unproven in this service. Yet it would provide considerable 
economic advantage for drying pulverized coal at high pressure 
prior to injecting the coal into a gasifier. Braun recommended that a 
small scale vertical lift dryer be tested to obtain design and scale-up 
data. The Joint DOE-GRI Operating Committee authorized Braun 
to design a pilot plant size vertical lift dryer. The dryer was to be 
installed at the BI-GAS pilot plant and integrated into its operations. 
This report gives the details for the design and testing of a vertical 
lift dryer. 


25194 (FE—2240-92) Slurry injection nozzle for vertical lift 
dryer. Final report. Series No. II: G-5. Diehl, J.E.; Litchfield, J.F. 
(Braun (C.F.) and Co., Alhambra, CA (USA)). May 1978. Contract 
EX-76-C-01-2240. 26p. Dep. NTIS, PC A03/MF AOI. 

The objectives of this study were to develop for the VLD a 
coal slurry injection nozzle and operating conditions that would (1) 
break slurry into fine spray within a short distance, (2) minimize 
impingement on pipe wall, (3) give positive momentum input to the 
hot gas stream for minimum pressure drop, (4) minimize erosion in 
the nozzle, and (5) retain the above capabilities through a significant 
turndown range in slurry feed rate. A test unit was constructed to 
study injection nozzles that would best meet these requirements. The 
selected nozzle is a straight tube with a 7-degree expansion or 
diffuser discharge section. The straight tube section has a minimum 
L/D of 4.5, the diffuser length is such that D2/D; is 1.6. Injection 
spray nozzle tests were made with the nozzle design using water and 
coal slurry. Good shattering of the water or slurry was attained at 
liquid velocities of 80 to 90 ft/sec and a gas injection rate into the 
nozzle feed as low as 0.03 weight percent of liquid feed. The 35 
weight percent slurry appeared to have better shattering characteris- 
tics and shorter jet breakup length than water alone. A 545-hour 
erosion test was made with the brass nozzle using 35% slurry at 
design velocity with a low rate of atomizing gas. Although the 
severity of the erosion shown by the test was aggravated by omis- 
sion of a teflon spacer at the nozzle inlet, itemphasizes the necessity 
of using a hardened material in the nozzle and the design require- 
ment for straight line flow into the nozzle. A modification of the 
Lienhard and Day correlation for aerodynamic breakup of jets was 
used to correlate the pneumatic shattering test data. A basis for 
design of the coal slurry injection nozzle was established. 


25195 (FE—2247-14) Gasification of residual materials from coal 
liquefaction. Type II preliminary pilot plant evaluation of SRC-II 
vacuum flash drum bottoms. Robin, A.M. (Texaco, Inc., Montebello, 
CA (USA). Montebello Research Lab.). May 1978. Contract EX-76- 
C-01-2247. 23p. Dep. NTIS, PC A02/MF AOI. 

About 3 3/4 tons of SRC-II Vacuum Flash Drum Bottoms 
from the liquefaction of Kentucky coal were successfully gasified in 
a pilot plant at Texaco’s Montebello Research Laboratory under 
DOE contract EX-76-C-01-2247. A 98 percent conversion of the 
carbon in the feed to syngas was achieved yielding 30.4 SCF of dry 
syngas per pound of residue charged. The dry syngas contained over 
93 volume percent carbon monoxide and hydrogen. The short, 7.3 
hour, pilot plant run confirmed the operability of the Texaco Coal 
Gasification Process with this feedstock and the data obtained con- 
firm our earlier predictions of performance efficiency. 


25196 (FE—2247-15) Gasification of residual materials from coal 
liquefaction. Type II preliminary pilot plant evaluation of vacuum 
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tower bottoms from the Exxon Donor Solvent Coal Liquefaction 
Process. Robin, A.M. (Texaco, Inc., Montebello, CA (USA). Monte- 
bello Research Lab.). May 1978. Contract EX-76-C-01-2247. 24p. 
Dep. NTIS, PC A02/MF AO1. 

About 2 1/4 tons of vacuum tower bottoms from the Exxon 
Donor Solvent Process from the liquefaction of Illinois No. 6 coal 
were successfully gasified in a 1/2 ton per hour pilot plant at 
Texaco’s Montebello Research Laboratory. The single five hour run 
was completed at 24 atmospheres pressure. A 99 percent conversion 
of the carbon in the feed to syngas was achieved yielding 37.1 SCF 
of dry syngas per pound of residue charged. The dry syngas con- 
tained about 90 (vol) percent carbon monoxide plus hydrogen. The 
melt point range and viscosity of the residue were so high that it was 
difficult to handle this material in the pilot plant equipment. The 
short pilot plant run did confirm the operability of the Texaco Coal 
Gasification Process with this feedstock, and the data obtained 
confirm earlier predictions of performance efficiency. 


25197 (FE—2275-8) Systems studies of coal conversion processes 
using a reference simulator. Quarterly report, April 1—June 30, 1978. 
Reklaitis, G.V.; Sood, M.K.; Raghavan, S.; Soni, Y.; Overturf, B.W.; 
Ford, J.R.; Buchanan, P.; Weide, W. Jr.; Wilkinson, C.R.; Boo, J. 
(Purdue Univ., Lafayette, IN (USA)). Aug 1978. Contract EX-76-C- 
01-2275. 84p. Dep. NTIS, PC A0S/MF AO1. 

In this reporting period work has been completed on the 
simulation model of the me colt process section. This model 
successfully tested the integrated operation of the Simulation System 
including the physical properties subsystems and involving pseudo- 
components and solids stream flows. The hydrotreating reactor 
model was modified to include improved temperature profile predic- 
tions. The og capital cost estimation subsystem has been rede- 
signed to allow use as a stand alone package. The revised package 
will include a redesigned cost data bank, equipment costing pro- 
grams, factored plant and auxiliary equipment programs as well as a 
profitability analysis routine. Implementation of the revised econom- 
ics package is expected to be completed during the third quarter of 
1978. The physical properties package has been updated by the 
addition of routines for the accurate estimation of the thermodynam- 
ic properties of steam. A steady state model of the methanation 
section has been assembled. Scrubber, multi-phase separator, and 
turbine models have been developed for the vapor recovery and heat 
recovery process sections. Work is in progress on a detailed model 
of the char lift leg and the steam reformer. progress has been delayed 
but work is continuing on the hierarchical process calculation system 
outlined in Fe—2275-7. 


25198 (FE—2276-12) Development studies on selected conver- 
sion of synthesis gas from coal to high octane gasoline. Quarterly 
report, April—June 1977. Brennan, J.A. (Mobil Research and Devel- 
opment Corp., Paulsboro, NJ (USA); Mobil Research and Develop- 
ment Corp., Princeton, NJ (USA)). Jul 1977. Contract EX-76-C-01- 
2276. 91p. Dep. NTIS, PC A05S/MF AO1. 

Micro reactor studies indicate that catalyst SG-B-3 has a 
cycle time of about one week and is oxidatively regenerable. The 
catalyst is activated in flowing hydrogen. Developmental catalyst 
SG-C-3 is oxidatively regenerable and resistant to co-fed sulfur at 40 
ppM. However, the high pressure requirements of SG-C-3, and its 
susceptibility to CO. and/or H2O preclude further development 
studies. SG-C-3 has been removed from the program. The fluid bed 
bench-scale unit (150 cc catalyst capacity) has completed seven 
experiments without any major operational problems. In situ, oxida- 
tive regenerability of catalyst SGF-B-1 has been demonstrated. A 
theoretical heat and mass transfer study for fluidized operation in the 
bench-scale unit shows that the temperature and concentration dif- 
ferences across the interphase are small at the process conditions. In 
processing synthesis gas derived from air gasification of coal, the 
Mobil Direct Conversion Unit was estimated to produce a tail gas 
(C2~) of about 150 Btu/scf. Mobil’s proprietary catalyst research 
program has provided two additional developmental catalysts for 
the ERDA contract studies. 


25199 (FE—2338-10) Development of a modular software system 
for the dynamic simulation of coal conversion plants. Quarterly report, 
April—June 1978. Schiesser, W.E.; Stein, F.P.; Johnson, S.H.; 
Caram, H.S.; Dissinger, G.R.; Chen, K.L. (Lehigh Univ., Bethle- 
hem, PA (USA)). Jul 1978. Contract EX-76-C-01-2338. 3lp. Dep. 
NTIS, PC A03/MF AO1. 

Development of the general DSS/2 code continued in three 
directions: (1) a manual was completed for the application of DSS/2 
to partial differential equations (PDEs) in cylindrical and spherical 
coordinates, (2) alternative methods for approximating the first-order 
spatial derivatives in PDEs describing flow-through systems, e.g., 
tubular reactors, heat exchangers have been programmed and given 
a preliminary test, and (3) the Harwell and Yale sparse matrix codes 
are being implemented on the Lehigh computer in case an implicit 
integrator based on sparse matrix methods is later required. New 
coding has been added to the methanator model to readjust the 
reaction conversions if one or more of the reactants are consumed in 
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a reactor. The new steady-state condition was confirmed to be 
accurate by an independent program. Simulation of the hydrogen 
plant has been initiated. The first unit to be modeled is the steam 
reformer in which reactions are limited not by kinetics but by heat 
transfer. A dynamic model of a fired steam generator driving three 
steam turbines is being tested. The centrifugal compressors have 
been selected, and their static configuration and parameters have 
been specified; but, a dynamic model has not yet been formulated. 
The pyrolyzer model has been coded and successfully run. The 
model includes seven pyrolysis reactions accounting for the forma- 
tion of Hz, CO, COz, H2O, CHy, C2*, and oil. The thermodynamic 
section of the hydrotreator was expanded to include the heats of 
reaction for heteroatom removal and for hydrocracking. 


25200 (FE—2340-7) Improved techniques for gasifying coal. Sev- 
enth quarterly report, January 1—March 31, 1978. Graff, R.A.; 
Yerushalmi, J.; LaCava, A. (City Coll., New York (USA)). Apr 
1978. Contract EX-76-S-01-2340. 65p. Dep. NTIS, PC A04/MF 
AOl. 


Further experiments have been conducted in the modified 6- 
inch system to delineate the boundary between the turbulent regime 
and the transport states, including the fast fluidized bed regime. Our 
results throw light on the phenomenon of choking. At solid rates 
below the saturation carrying capacity, G/sub s, tr/, corresponding 
to the transport velocity, a reduction in gas velocity will ultimately 
result in choking in the form of a collapse of the suspension. The 
character of the transported fluid bed that would arise upon an 
additional decrease in gas velocity will depend on the slip velocity 
relative to the velocity U/sub k/. If the slip velocity is lower than 
U/sub k/, slug flow will prevail. At solid rates greater than G/sub s, 
tr/, a reduction of gas velocity will not produce any collapse of the 
suspension. Instead, the suspension will grow denser and denser until 
the slip velocity becomes smaller than U/sub k/, at which point slug 
flow will come into play. Fluidization experiments in the fast bed 
regime with a relatively coarse solid confirm again that to achieve 
stable and smooth fast fluidization of a coarse solid requires corre- 
spondingly higher gas velocities, and associated solid rates. The 
yields of light hydrocarbon are nor affected by their continued 
contact with char in the vapor residence zone. 69 to 85% of the 
nitrogen and 84 to 91% of the sulfur in Ireland Mine coal are 
converted to volatile species during flash hydrogenation at 100 atm. 
The maximum yield of BTX from Ireland Mine coal is 10% at 860°C 
at a vapor residence time of 0.6 seconds and in 100 atmospheres. At 
these conditions the production of heavier liquids is substantial 
amounting to about 30% of the carbon. The method of injecting 
tracer gas to serve as an internal standard has been validated against 
our standard technique in which the tracer is premixed with the 
reaction gas. 


25201 (FE—2351-28) Improved methanation system for use in 
coal gasification. Final report. Dixon, T.J.; Lin, Y.Y.; Schultz, T.J.; 
Shah, J.K. (Midland-Ross Corp., Toledo, OH (USA). Technical 
Center - Capital Goods). Aug 1978. Contract EX-76-C-01-2351. 
156p. Dep. NTIS, PC A08/MF AOI1. 

In 1976 Midland-Ross Corporation patented an improved 
methanation system for converting coal gasification product to 
methane which may be substituted directly for pipeline natural gas. 
The distinguishing feature of the system is the use of one of a variety 
of differently shaped catalyst-coated inserts in the externally cooled 
reactor tube. This approach allows for higher rates of transfer of 
reaction heat than conventional systems from the reactor tube to the 
cooling medium. This prevents damage to the catalyst and reactor 
by overheating without the necessity of gas recycle for cooling or 
dilution effect. A test system incorporating the Catalytic Insert 
Methanator was designed, constructed, and tested under a variety of 
conditions. Stable operation with heat removal was obtained with 
feed gas analyses ranging from 1 to 21% CO and conversions of CO 
to CH, up to 42%. These levels of conversion were achievable 
within the five foot test reactor without the necessity of energy 
absorbing product gas recycle. The experiments also show that insert 
configurations and catalyst activities may be selected to optimize 

rformance with any commercially practical feed composition. A 
mathematical model of the methanator was developed to assist in 
predicting its performance and establishing operating conditions to 
be used, and in analysis of the test data. The model is directly 
applicable to a Catalytic Insert Methanator of any practical commer- 
cial size. The mathematical model greatly facilitated the determina- 
tion of the suitable combinations of inserts and catalysts in the test 
reactor and will be of equal use in a commercial-scale system. 


25202 (FE—2361-27) Development of a fast fluid bed gasifer. 
Phase I, Task II. Quarterly progress report, January—March 1978, 
Molayem, B.; Koziel, M. (Hydrocarbon Research, Inc., Lawrence- 
ville, NJ (USA)). Jun 1978. Contract EX-76-C-01-2361. 44p. Dep. 
NTIS, PC A03/MF AO}. 

The objective of the overall program, under Department of 
Energy Contract No. EX-76-C-01-2361, is to develop a coal gasifier 
for low Btu gas utilizing the principle of the fast fluid bed unit 
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operation. The gasified will be operated to determine operating 
parameters, feasibility and viability of a fast fluid bed gasifier. Task 
II of the program, now in progress, is the procurement and construc- 
tion of the experimental gasifier system. The procurement plan has 
made maximum use of existing equipment at HRI’s R and D Center. 


25203 (FE—2434-29) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process). Project 9000 quarterly report No. 7, Janu- 
ary 1—March 31, 1978. (Institute of Gas Technology, Chicago, IL 
(USA)). Aug 1978. Contract EX-76-C-01-2434. 147p. Dep. IS, 
PC A07/MF AOl. 

Tests were conducted, with HYGAS pilot plant, to obtain 
data on the operating conditions necessary for high char conversion 
at high throughputs, using Illinois No. 6 bituminous coal. Three 
tests, numbers 68, 69, and 70, were conducted. In addition, three 
major modifications were made to the HYGAS reactor to improve 
the operation of the steam—oxygen gasifier and to decrease fines 
loss from the reactor. After Test 70, the Institute of Gas Technology 
(IGT) made three modifications to the plant. A new, six-nozzle, 
steam-oxygen sparger design was installed, the 339 valve was relo- 
cated, and the installation of double-screening equipment in the coal 
feed area was completed. Other plant turnaround activities were also 
conducted during the time required for the above modifications. 
HYGAS personnel continued to supply Procon, Inc., with data to 
aid them in their design of a commercial/distribution HYGAS plant. 
IGT also made suggestions to Procon concerning the commercial 
plant reactor design. Construction work continued on a cold flow 
model of the low-temperature transport stage of the commercial 
gasification reactor. Tests were conducted in a small plastic model to 
evaluate solids feeding devices for the low-temperature reactor 
section of this gasifier. Four solids feeding devices were tested.: two 
lift-pot configurations, an L-valve, and a reverse-seal leg. Details of 
these tests are given in this report. A preliminary engineering study 
was made of a hot-liquid quench system to be added to the HYGAS 
pilot plant. 


25204 (FE—2542-5) Phase I: the pipeline gas demonstration 
plant. Transportation report. DiFulgentiz, R.A. (Continental Oil Co., 
Stamford, CT (USA)). 1978. Contract EF-77-C-01-2542. 56p. Dep. 
NTIS, PC A04/MF AOI. 

Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the United States Department of Energy requires 
Continental Oil to analyze, design, construct, test, evaluate, and 
operate a Demonstration Plant capable of converting bituminous 
coal to pipeline quality gas. One of the assignments under the 
contract is to select the site for constructing the Demonstration 
Plant and to prepare reports pertinent to the selected site. A site 
consisting of about 1,230 acres has been tentatively selected in Noble 
County, Ohio. The availability of adequate transportation routes and 
modes is a prerequisite for selecting a site for a large manufacturing 
facility such as the Demonstration Plant. The transportation facilities 
to the proposed plant site in Noble County are adequate. 


25205 (FE—2542-9) Phase I: the Pipeline Gas Demonstration 
Plant. Water resources report. Leaman, G.J. Jr.; Shlessman, R.E. 
(eds.). (Continental Oil Co., Stamford, CT (USA)). 1978. Contract 
EF-77-C-01-2542. 306p. Dep. NTIS, PC A14/MF AOl1. 

A site consisting of about 1,245 acres has been tentatively 
selected in Noble County, Ohio. This site lies in portion of Marion 
and Center Townships and is just south of State Highway 146 
between Sarahsville and Summerfield, Ohio. An — water 
supply to provide the process and cooling water for the onstra- 
tion plant is available from the Senecaville Reservoir which is about 
five miles north of the proposed plant site. Total water requirements 
are estimated to be about 2.17 million gallons per day (1,510 gpm). 
The Muskingum Watershed Conservatory District, a political subdi- 
vision of the State of Ohio, controls the sale of water from Seneca- 
ville Reservoir and has indicated a willingness to negotiate the sale 
of water for the Demonstration Plant. Alternative, less desirable raw 
water sources which were considered and evaluated for supplying 
the Demonstration Plant are described. The closer proximity of the 
Senecaville Reservoir as well as the water quality makes it the 
preferred water source for the Demonstration Plant. A detailed 
water budget of Senecaville Reservoir shows that ample water is 
available for the Demonstration Plant. It is very unlikely that other 
jee the reservoir will be affected by the withdrawal of water for 
the plant. 


25206 (FE—2561-2(Vol.2)) Conversion of Rapid City Pilot 
Plant: Phase II, preliminary detailed design. Volume II. Conversion 
work, equipment list and drawings, phase III, work scope, project 
schedule. Phase II final report, December 15, 1977—August 15, 1978. 
Somers, E.V.; Vidt, E.J.; Rath, L.K.; O’Toole, K. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA)). Jul 1978. Contract EF-77-C- 
01-2561. 217p. Dep. NTIS, PC A10/MF AOI. 

This report summarizes the work necessary to convert the 
existing CO2-Acceptor Pilot Plant in Rapid City, South Dakota to a 
Westinghouse Low Btu Coal Gasification Facility. This Phase II 
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Study carries the design into further detail and enumerates the work 
items necessary for the conversion. The design basis for the plant, 
described in the report for Phase I, is reproduced here, as Appendix 
I. The Westinghouse Process is a two-stage pressurized low Btu fluid 
bed gasification process. It is now being developed in a Process 
Demonstration Unit (PDU) located a Waltz Mill (near Pittsburgh), 
Pennsylvania. The PDU has a feed rate of about 0.6 tons of coal per 
hour. The CO2-Acceptor Pilot Plant is now in a deactivated status, 
having completed its last experimental run in the fall of 1977. After 
the conversion has been accomplished, the plant will have a feed 
rate of about 2.5 tons of coal per hour. 


25207 (FE—2561-2(Vol.3)) Conversion of Rapid City Pilot 
Plant: Phase II, preliminary detailed design. Volume III. Design and 
construction cost estimates, overall-program costs and schedule. Phase 
II final report, December 15, 1977—August 15, 1978. Somers, E.V.; 
Vidt, E.J.; Rath, L.K. O’Toole, K. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA)). Jul 1978. Contract EF-77-C-01-2561. 28p. 
Dep. NTIS, PC A03/MF AOI. 

The costs associated with the design and construct peaems, Ill 
and IV, were developed from the detail contained in Volume II of 
this report. Those costs plus those for the a startup and test 
oF the latter iteras being detailed in Volume I, are reported 

ere, in Volume III. In addition the overall design/construct/test 
program schedule is developed and presented here. 


25208 § (FE—2565-13) Analysis of coal hydrogasification 
es. Quarterly technical progress report, December 1, 1977—F. 
28, 1978. (Bechtel Corp., San Francisco, CA (USA)). Apr 1978. 
Contract EF-77-A-01-2565. 60p. Dep. NTIS, PC A04/MF A011. 
Data from 15 recent Rocketdyne hydrogasification tests with 
subbituminous and bituminous coals and 24 Rocketdyne partial lique- 
faction tests with bituminous coals were entered into the computer- 
ized data base. Data from 17 recent Cities Service hydrogasification 
tests with subbituminous coal were also entered into the data base. 
The Cities Service, Rocketdyne, and PERC data bases were expand- 
ed to include values for the following: carbon selectivity to BTX 
(Cities Service); carbon selectivity to methane, ethane, and BTX 
(Rocketdyne); and gas velocity, gas residence time, and carbon 
selectivity to gas, methane, and ethane (PERC). Semiempirical cor- 
relations for predicting overall carbon conversion and carbon con- 
version to gas, methane, CO, and CO2 were fitted to the Cities 
Service and Rocketdyne subbituminous coal data. The analysis 
showed that the Cities Service bench-scale reactor and the Rocket- 
dyne 1/4-ton/hr reactor give similar values of overall carbon con- 
version and carbon conversion to gaseous products under compara- 
ble operating conditions. A semiempirical correlation for predicting 
overall carbon conversion was fitted to the Brookhaven lignite 
hydropyrolysis data. Because of inconsistencies in the Brookhaven 
data, 11 of the 48 runs were not used in the correlation. An 
improved semiempirical correlation was developed for predicting 
overall carbon conversion for the reactor systems. The improved 
correlation accounts for thermodynamic equilibrium between the 
carbon in the coal and the reaction products. 


25209 (METC/RI—78/12) Development and operation of 
METC 42-inch gas producer during 1964-1977, Wilson, M.W.; Bissett, 
L.A. (Department of Energy, Morgantown, WV (USA). Morgan- 
town Energy Technology Center). Oct 1978. 39p. Dep. NTIS, PC 
A03/MF AO1. 

This report reviews the developments associated with the 
pressurized, moving-bed gasifier oo at the Morgantown 
Energy Technology Center during the time period 1964—1977. A 


short description of coal gasification in general and its specific 
implications in a moving-bed gasifier are provided. A brief discus- 
sion of the history of moving-bed gasifiers, or gas producers as they 
are more commonly called, is included to set the background and 
justification for the birth of the METC fae pow During this _ 

sv rom 


gram, the METC producer has gasified arying in rank 
anthracite to lignite at pressures from near atmospheric to 300 psig 
and at feed rates up to approximately 2,500 lbs per hr. The main 
accomplishment of the program has been demonstration of the 
ability to gasify highly caking bituminous coals at pressure and 
without recourse to expensive pre-sizing or pretreatment. This has 
primarily been due to the use of a deep-bed stirrer which can break 
up coal agglomerates and prevent bed plugging or severe gas chan- 
nelig from occurring. The report descri ¢ problems, both oper- 
ational and mechanical, that have been encountered during the 
pty ange and the ways that have been used to solve or circum- 
vent them. 


25210 (ORNL/ENG/TM—13/V1) Low Btu coal gasification 
processes. Vol. 1. Summary, screening, and comparisons. Hartman, 
H.F.; Belk, J.P.; Reagan, D.E. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W-7405-ENG-26. 140p. Dep. NTIS, 
PC A07/MF AOl1. 

A survey was made of 102 reported processes that produce 
low and intermediate Btu gas from coal. Volume 1 contains the 
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summary, screening, and comparison material resulting from the 
survey. Concise summaries are provided for 47 processes and in- 
clude status, operating conditions, and a description of the gasifier. 
Characteristics of different types of gasification processes are com- 
pared and specific yo ape are made for the processes that were 
investigated in depth. Other process considerations such as potential 
applications, problem areas, economics, and environmental consider- 
ations are discussed. 


25211 (TID—290-22) Trace element studies on coal gasification 
process streams. Koppenaal, D.W. (Missouri Univ., Columbia 
(USA)). Sep 1978. Contract EY-76-C-05-0033. 219p. Dep. NTIS, PC 
A10/MF AO1. 

Thesis. 

The primary endeavor of this research was to attempt to 
elucidate some of the elemental chemistry that is operative during 
coal gasification. Several significant aspects of trace element chemis- 
try were either confirmed or established. A comprehensive, 65 to 70 
element spark-source mass spectrometric survey of all process 
streams (excluding the product gas) was conducted for the purposes 
of determining elemental distributions and to attempt to relate these 
distribution patterns to various physiochemical parameters of the 
— process. The results revealed several important points. 

e gasifier char material was the major repository for most of the 
trace and minor elements. This conclusion agrees with data of others 
and is important since this material will either be further utilized for 
process heat or be disposed of. In either case, recognition of the high 
and potentially hazardous levels of certain elements will be required. 
Studies are therefore needed to delineate the chemistry and fate of 
these elements during combustion and/or disposal of this char mate- 
rial. Very volatile elements were found to exist in significant concen- 
trations in the condensable water and tar by-products of the coal 
gasification unit. A major fraction of the Se in the effluent streams 
was found in the condensate water. The water and tar material was 
also heavily concentrated in sulfur. It is believed that Se may be 
hydrogasified or volatilized (as HzSe) in much the same manner as 
sulfur is converted to H2S during the gasification process. Although 
a significant portion of the Se deposits in the condensate water, 
much of it is not accounted for in the process streams analyzed. This 
suggests that it is lost in the product gas. Partial volatilization of As 
(as AsHs) may also be inferred from the data. 


25212 (UCRL—50026-78-2) LLL in situ coal gasification pro- 
gram. Quarterly progress report, April—June 1978. Cena, R.J.; 
Minkel, K.J. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Oct 1978. Contract W-7405-ENG-48. 52p. Dep. 
NTIS, PC A04/MF AOl1. 

The Hoe Creek No. 2 and No. 3 field gasification programs 
were reviewed. Progress in in situ modeling efforts is reported, along 
with results from in situ laboratory experiments and environmental 
studies. A Hoe Creek No. 2 postburn site examination confirmed that 
the 2-in. injection line remained intact throughout the experiment 
and that the A and B wellhead casings were burned off at or above 
the top of the coal seam. Post-experiment coring plans will attempt 
to measure the vertical roof collapse in Hoe Creek No. 2 and the 
extent to which Felix No. 1 coal participated in the gasification. In 
situ modeling studies have continued; a mechanistic theory for the 
drying of porous media is discussed with direct applicability to 
overburden drying and roof colla during in situ gasification. 
Subsidence modeling employing this theory has indicated large 
vertical roof collapse for Hoe Creek No. 2 with a stable overburden 
above the collapse and very small surface deformations. This predic- 
tion agrees well with Hoe Creek No. 2 field results. Tracer studies 
performed during Hoe Creek No. 2 were analyzed and indicate that 
a highly dispersive flow pattern may exist underground durin 
— in agreement with the two-dimensional simulator model. 

II field results with a more complete material balance are 
presented. Large char zones may exist underground following gasifi- 
cation of Hanna coal. Development of our in situ processing labora- 
tory has continued with integration of the field computer and 
analytical instrumentation into the facility. Laboratory measure- 
ments of pollutant transport and field results from ground-water 
quality studies at Hoe Creek No. | are presented. Both studies 
indicate strong absorption of phenolic material by the native coal. 


25213 (UCRL—51992(Rev.1)) Evaluation of the native hydrau- 
lic characteristics of the Felix coal (Eocene, Wasatch Formation) and 
associated strata, Hoe Creek site, Campbell County, Wyoming, Stone, 
R.; Snoeberger, D.F. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 8 Jan 1976. Contract W-7505-ENG-48. 44p. 
Dep. NTIS, PC A03/MF AO1. 

The native hydraulic characteristics of the shallow (35- to 50- 
m-deep) Felix coal and adjacent strata have been estimated from the 
results of comprehensive field tests at the Campbell County, Wyo- 
ming, site of proposed in situ coal-gasification experiments. The field 
tests involved withdrawal of water from and water injection into 
wells completed in the Felix coal. Measurement of the effects of 
these hydraulic perturbations in terms of water-level fluctuations in 
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wells completed in the coal and adjacent strata provided the data 
used in the analysis. At the proposed pos site, the Felix coal 
consists of two seams. The estimates of hydraulic conductivity of the 
3-m-thick Felix No. 1, the shallower of the two seams, range from 
about 0.3 to 1 m/day. The coefficient of storage of the Felix No. 1 is 
approximately 2 x 10~% Test results indicate that the Felix No. 1 
behaves as a very leaky aquifer. The 7.6-m-thick Felix No. 2 was 
found to be hydraulically anisotropic. Its complex behavior is de- 
scribed. The saturated strata from the base of the Felix No. 2 upward 
to the water table make up a multiple-leaky-aquifer system. The 
hydraulic character of the Felix coal shows less variability than that 
of adjacent strata. 


25214 Predominantly aliphatic lower hydrocarbon materials from 
carbonaceous solids. Starks, C.M.; Jackson, R.G.; Porchey, D.V.; 
Royer, D.J. (to Continental Oil Co.). US Patent 4,120,881. 17 Oct 
1978. Filed date 9 Jan 1975. 8p. 

Predominantly aliphatic lower hydrocarbon materials may be 
obtained from carbonaceous solids by a sequence of oo comprising 
gasifying the carbonaceous solids, combining the gasification prod- 
uct stream with first and second internal recycle streams, separating 
certain impurities from the combined stream followed by cooling to 
liquefy and separate the hydrocarbon materials, directly reacting the 
remaining carbon monoxide and hydrogen in the presence of a 
catalyst to produce a first internal recycle stream, fractionating the 
separated hydrocarbon materials to separate and recover the pre- 
dominantly aliphatic lower hydrocarbon materials from the higher 
hydrocarbon materials, subjecting the higher hydrocarbon materials 
to steam cracking to produce a second internal recycle stream, and 
recycling the internal recycle streams for combination with the 
gasification product stream as noted above. 


25215 Coal gasification plant. Anderson, J.A.; Hebden, D. (to 
British Gas Corp.). US Patent 4,119,411. 10 Oct 1978. Priority date 
27 Nov 1975, United Kingdom of Great Britain and Northern 
Ireland (UK). 4p. 

An easily removable unit connecting a pressurized gasifier 
vessel with a slag quenching chamber, wherein the unit consists of a 
flanged cylindrical tube arranged to carry the slag tap, burner and all 
services, supplies, electrical cables to and from the gasifier. 


25216 Induction heating of coal in situ. Fisher, $.T.; Fisher, C.B. 
US Patent 4,116,273. 26 Sep 1978. Filed date 29 Jul 1976. 14p. 

The electric induction heating in situ of a selected portion of 
an underground coal deposit, for the purpose of facilitating extrac- 
tion of gases, liquids, solids and energy from the deposit. The heating 
is conveniently effected by passing a time-varying electrical current 
through a conductor encompassing the selected portion. The con- 
ductive path is preferably a toroid, quasi-toroid, helix, or simulated 
toroid, quasi-toroid or helix, created by a drilling and passing one or 
more conductors through the drill holes. 


25217 Nickel catalysts containing boron for the methanation of 
carbon monoxide. Hammer, H.; Hakim, I. (Technische Hochschule 
Aachen (Germany, F.R.). Inst. fuer Brennstoffchemie und Physika- 
lisch-Chemische Verfahrenstechnik). Chem.-Ing.-Tech.; 50: No. 8, 
622-623(Aug 1978). (In German). 


25218 Koppers-Totzek process in coal chemistry. Staege, H. 
Glueckauf; 114: No. 8, 344-349(Apr 1978). (In German). 

The Kopper-Totzek process for coal gasification and its appli- 
cation in coal synthesis gas chemistry are discussed, and the econom- 
ic viability of coal synthesis gas chemistry dealt with. 


25219 Re-assessment of the underground gasification of coal. 
Franke, H.; Beckervordersandforth, C.P. Glueckauf: 114: No. 6, 246- 
251(Mar 1978). (In German). 

The fundamentals of coal gasification, the state of the art of 
underground gasification at home and abroad, and the German 
research projects planned in the field of underground gasification are 
dealt with. The main data of existing underground gas generators, 
underground gasification projects in the western world, and German 
— . the development of underground gasification of coal are 
isted in tables. 


25220 Method and device for cleaning synthesis gas, Vollhardt, 
F. (to SAG +7 A.G.). German(FRG) Patent 2,556,370/A/. 23 
Jun 1977, 11p. (In German). 

The slag-containing hot synthesis gas produced during coal 
gasification is purified by coolant injection into the pipe axis in 
parallel flow or counterflow. The constructive feature of the unit, 
which consists of slag collector tank, heat exchanger, and gas lines, 
is the variable position of the coolant supply lines. 


25221 Cyclic use of (I) half-calcined dolomite for removal of 
hydrogen sulfide and (II) magnesium oxide for removal of sulfur 
dioxide from gases at elevated pressure. Kan, G.L.; Graff, R.A.; 
Squires, A.M. New York, NY; City Coll. (1976). 215p. (NP—23603). 
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Two reaction cycles for the removal of sulfur compounds in 
processes related to power generation were examined on the bench 
scale. The first cycle is appropriated for removal of hydrogen sulfide 
from gasifier effluent, and uses half-calcined dolomite as the 
tor. The second cycle, appropriate to pressurized fluid bed combus- 
tion, uses magnesium oxide to capture sulfur dioxide. The results of 
bench-scale experiments with each process are described, including 
the chemical reactions, temperatures involved, and re, tion and 
recycling. Further experiments are recommended. (L 


25222 (FE—1734-39(Vol.6)(Bk.1)) Operations: CO. acceptor 
process gasification pilot plant. Final report, Volume 6, book 1 of 2, 
January 1972—June 1973, Curran, G.P.; Fink, C.E.; McCoy, D.C.; 
Zuber, I.L.; Ryan, J.D. ee Corp., Denver, CO (USA); 
Conoco Coal Development Co., 

Div.). 1973. Contract 
MF AOl. 


ibrary, PA (USA). Research 
-76-C-01-1734. 115p. Dep. NTIS, PC A06/ 


The Consolidation Coal Company CO2 Acceptor Gasification 
Process pilor plant began shakedown operations in January of 1972. 
With development of a standard start-up procedure and elimination 
of most of the mechanical problems, the plant is beginning to 

roduce the data required for process evaluation and the design of 
arger plants. The process areas investigated have been those related 
to maintaining independent control of the flow rates of char and 
acceptor between the two fluidized bed reactors. These areas in- 
clude: fluidization; the a interface; acceptor circulation; 
and char combustion. Solution of problems in these areas resulted in 
the successful transition from start-up to integrated operation during 
Run 10. During Run 10, 100 hours of char combustion were 
achieved. During this time no 02 breakthrough occurred, no 
ash or transient liquid deposits were found and a high 
burnout was achieved. One of the features of the CO. Acceptor 
Process is that the raw product gas contains a high ratio of Hz to 
carbon oxides, compared with all other gasification Vesegags It may 
be ible to operate the methanation section without a water gas 
shift reactor and without purposeful scrubbing of CO. from the gas. 
Operation of the methanation section will be necessary to demon- 
strate the behavior of this unique gas. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 25158, 25159, 25166, 25167, 
25176, 25179, 25195, 25196, 25246, 25247, 25249, 25250, 25251, 
25332, 25417, 27163 


25223 (EPRI-AF—853) Coal slurry feed pump for coal liquefac- 
tion. Final report. Wong, G.S. (Rockwell International Corp., 
Canoga Park, CA (USA). Rocketdyne Div.). Sep 1978. 203p. Dep. 
NTIS, PC A10/MF AO1. 

A study to determine the feasibility of a high-volume, high- 
pressure, centrifugal coal slurry feed pump for coal liquefaction was 
conducted. The — requirements for the feed | pes were: 5000 
gpm at 3000 psi and 550°F. The study consisted of three tasks, and 
the results obtained are described. Task I was an engineering study 
to define the material erosion problems in centri pumps and to 
select for experimental evaluation promising metals, hardfacings, 
coatings, and inserts capable of withstanding coal-oil slurries at high 
temperatures and pressures. Task II consisted of experimental testing 
of selected candidate materials with coal-oil slurries at Battelle 
Columbus Laboratories and the Wilsonville, Alabama, solvent-re- 
fined-coal (SRC) pilot plant facilities. Task III was a 
design study of candidate centrifugal pump concepts in various 
configurations, such as: single-shaft, split-shaft, stage modules or, 
stage stacking. An engineering evaluation of the pump concepts and 
their application in a pumping system was also made and included 
parametric, optimization, and tradeoff analyses to determine the 
most promising candidate concept. 


25224 (EPRI-AF—867) Solvent refined coal (SRC) process oper- 
ation of SRC pilot t at Wilsonville, Alabama. Annual 

January—December 1977, Lewis, H.E.; Weber, W.H.; Usnick, G.B.; 
Hollenack, W.R.; Hooks, H.W. (Southern Co. Services, Inc., Bir- 
AL (USA)). Aug 1978. 221p. Dep. NTIS, PC Al0/MF 


This report presents operating conditions and results for the 
six-ton-per-day Solvent Refined Coal (SRC) pilot plant at Wilson- 
ville, Alabama, for the months of October, November, and Decem- 
ber 1977. It summarizes activities for the 1977 calendar year. Three 
industrially significant coals were processed: A subbituminous Wyo- 
ming coal from Amax Coal Company's Belle Ayr Mine (Wyodak 
Seam); a high volatile Utah bituminous coal from Consolidation Coal 
Company's Emery Mine (I and J Seam); and a high volatile Indiana 
bituminous coal from Old Ben Coal Company's No. 1 Mine (Indiana 
V Seam). The effects of various process variables on SRC yield and 
quality were determined. These variables included process solvent 
boiling range, dissolver volume, accumulated solids concentration, 
and hydrogen sulfide partial pressure. The effects of operating 
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variables on the overall plant solvent inventory balance are also 
reported. A distributor plate was installed in the dissolver and its 
aiden for maintaining dissolver solids in a fluidized state is 
discussed. Several filter aid (precoat) materials were tested. A corre- 
lation was developed between the volume of wash solvent used to 
rinse the filter cake and the amount of ash in SRC. A mathematical 
model for pressure-leaf filter scaleup was developed from the coal 
processing data obtained during 1976 and 1977. Centrifugation and 
antisolvent addition were evaluated as potential alternatives to filtra- 
tion for mineral residue separation. Major changes to the solvent and 
product recovery systems are also discussed. 


25225 (EPRI-AF—873) Upgrading of coal liquids ‘or use as 
power generation fuels. Annual report, February 1977—January 1978. 
Stein, T.R.; Cabal, A.V.; Callen, R.B.; Dabkowski, M.J.; Heck, 
R.H.; Simpson, C.A.; Shih, S.S. (Mobil Research and Development 
Corp., Paulsboro, NJ (USA). Process Research and Technical Serv- 
ice Div.). Dec 1978. 209p. Dep. NTIS, PC A10/MF AO1. 

Residual coal liquids were hydroprocessed in a fixed bed 
hydroprocessing unit to upgrade them to high quality power genera- 
tion fuels. Greater than 95, 90, and 80 percent of the sulfur, oxygen, 
and nitrogen, respectively, were removed at hydrogen consumptions 
as high as 4300 scf/B. The conversion of the resins and asphaltenes 
to saturates, oils, and light liquids appears to be strongly dependent 
upon the oxygen removal. SRC products produced at short contact 
times were upgraded to the same extent as regular SRC when 
processed at similar conditions. Trace metal contaminants in the 
SRC products deposit on the hydroprocessing catalysts and contrib- 
ute to catalyst deactivation. A kinetic model linking the rates of 
conversion and heteroatom removal to the operating conditions was 
developed. A 30-day aging study was conducted on an H-Coal 
distillate product. A relatively low aging rate of 5 to 10% F/month 
indicates that acceptable cycles can be obtained wth this feed. Tests 
in a small scale turbine combustor at Westinghouse Research indi- 
cate that H-Coal and SRC distillate liquids would be unacceptable in 
today’s gas turbines. However, when hydroprocessed, these liquids 
gave results comparable to a No. 2 petroleum fuel oil. 


25226 (FE—0496-T18) Solvent Refined Coal (SRC) process: en- 
vironmental program. Reseach and development report No. 53, interim 
report No. 27. Volume III. Pilot plant development work. Part 5. 
Environmental program, July 1, 1977—June 30, 1978. (Pittsburg and 
Midway Coal Mining Co., Shawnee Mission, KS (USA)). Jan 1979. 
Contract EX-76-C-01-0496. 56p. Dep. NTIS, PC A04/MF AOl. 

This report summarizes the environmental program under the 
Solvent Refined Coal (SRC) Contract from July 1977 through June 
1978. Three major areas are included in the program. They are: air 
quality, water quality, and foliage effects. Baseline studies of air and 
water quality were performed before the pilot plant was constructed. 
Similar studies were made in 1976 during plant operation. These 
studies indicates that the pilot plant had virtually no measureable 
impact on air and water quality in the surrounding environment. As 
a result of the 1976 study, the monitoring frequency was reduced to 
alternate monthly water and air samples with an annual foliage 
observation. The results of the 1976-78 years of monitoring indicate 
that no substantial change in the environment has taken place as a 
result of the SRC plant. 


25227 (FE—1517-65) Evaluation of pump materials in coal lique- 
faction service. Dias, O.C. (Fluor Engineers and Constructors, Inc., 
Irvine, CA (USA); Liquefied Coal Development Corp., Cresap, WV 
(USA)). Sep 1978. Contract EX-76-C-01-1517. 47p. Dep. NTIS, PC 
A03/MF AO1. 

Severe operating conditions faced by centrifugal pumps in 
coal liquefaction processes prompted the evaluation of certain kinds 
of materials used to combat the high temperature, high pressure, 
corrosive, erosive, and abrasive wear services. These would include 
base materials of different metallurgies and both ceramic and metal- 
lic coatings. The primary purpose of this report is to review the 
performance of these materials through the start-up of the DOE 
Coal Liquefaction Test Center, Cresap, West Virginia. The second- 
ary objective is to build on the problem areas and suggest alterna- 
tives and new tests based on operating experience and recent techni- 
cal information. The performance of both coated (PTI-54, tungsten 
carbide, Stellite No. 6 and Tribaloy 800) and uncoated (cast steel, 
cast iron and 13% chromium steel) materials was evaluated through 
the initial phases of plant operation. It was found that the plasma 
sprayed coatings suffer from some inherent deficiencies and tend to 
flake at high service temperatures. The uncoated materials showed 
severe corrosion and/or erosion when subjected to certain environ- 
ments. Alternatives to the currently used materials are discussed 
based on technical and economic considerations. 


25228 (FE—1517-67) Coal liquefaction test center. Quarterly 
technical progress report, January—March 1978, (Fluor Engineers 
and Constructors, Inc., Irvine, CA (USA)). Sep 1978. Contract EX- 
76-C-01-1517. 75p. Dep. NTIS, PC A04/MF AO1. 
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The primary emphasis during this quarter was the attempt to 
bring the plant on stream in an integrated mode. This was achieved 
in mid-March, when the plant ran in an integrated mode for 40 hours 
(Run 006/007). 


25229 (FE—1517-68) Coal liquefaction pilot plant, Cresap, West 
Virginia. Monthly technical progress report, June 1978. (Fluor Engi- 
neers and Constructors, Inc., Irvine, CA (USA)). Aug 1978. Con- 
tract EX-76-C-01-1517. 71p. Dep. NTIS, PC A04/MF AO1. 

For a 109-hour period hydroliquefaction was in stable oper- 
ation on a recycle extract feed stock. The section was brought to 
stable operation on a 50% Doxoil—50% topped solvent feed. The 
D-A601D reactor had a catalyst charge, while the D-A601A was 
used as a feed preheater and stabilizer for the feed stock. During the 
run the concentration of extract in the feed was increased from 21% 
to 45% while reaction temperatures increased by 35°F, from 745°F 
to 780°F. Desulfurization as high as 80% was experienced. Disap- 
pearance of “extract (defined as process material boiling at 825°F 
or higher) was about 27%. Over 7000 gallons of heavy fuel oi! was 
produced with average sulfur and ash contents of 0.3% and 0.13%, 
respectively. This run 010 demonstrated that the stable operation can 
be achieved and maintained for a prolonged period. In addition, 
processing conditions have been established which provide a firm 
basis for setting conditions for future runs. The major problem 
continued to be the unreliability of control instruments monitoring 
liquid streams. Efforts during the run rather conclusively identified 
the key problem as inadequate liquid purge through the impulse 
lines. A limited test installation will provide additional information 
relating to this problem during the next operating period. Improve- 
ments in monitoring catalyst bed ebullation have been made through 
installation of new Kay—Ray nuclear density detectors on the D 
reactor and a smaller venturi flow element on the recycle liquid 
stream to give more sensitive monitoring of conditions affecting bed 
ebullation. Performance of hydrogen compressor JC-A900A has 
been improved with the installation of modified valves in the fourth 
and fifth stages. A five-day life presently can be expected. Further 
improvement is hoped for with other valves now on order. 


25230 (FE—1517-T67) Coal liquefaction pilot plant, Cresap, 
West Virginia. Monthly technical progress report, May 1978. (Fluor 
Engineers and Constructors, Inc., Irvine, CA (USA)). Aug 1978. 
Contract EX-76-C-01-1517. 7lp. Dep. NTIS, PC A04/MF AO1. 

During this month, two tlant runs were accomplished. Run 
008 went from May 2 through May 17, with the Hydrogenation 
Section (600) on line for 130 hours on solvent/Dox oil, 15 hours on 
stored extract, and 6 hours on fresh extract (integrated operation). 
Run 009 involved Section 600 only, and ran from May 24 through 
June 1, with the section operating for 67 hours on solvent/Dox oil. 
Equipment and process control problems encountered are detailed. 


25231 (FE—1743-53) Zine halide hydrocracking process for dis- 
tillate fuels from coal. Quarterly technical progress report, February 
1—April 30,1978. Struck, R.T.; Pell, M.; Parker, W.A.; Maskew, 
J.T.; Zielke, C.W. (Conoco Coal Development Co., Library, PA 
(USA). Research Div.). 20 May 1978. Contract EX-76-C-01-1743. 
47p. Dep. NTIS, PC A03/MF AO1. 

The 1 TPD Process Development Unit is 97% complete with 
the Regeneration Section the only major remaining item. Break-in 
testing of the Liquefaction Section was delayed by failures of the Rix 
hydrogen compressors, but hot hydrogen pressure testing is substan- 
tially complete. The major remaining item is demonstration of reli- 
able circulation of molten catalyst. Hydroliquefaction runs with 
solvent only and then with SRC-I are expected in the next quarter. 
Calculations of continuous bench-scale runs on subbituminous coal, 
bituminous SRC-I and recycled distillates were completed and are 
reported. A high temperature final hydro stage (496°C, 925°F) has 
successfully stripped out heavy products, eliminating the process 
step of solvent-extraction of the melt. Supporting laboratory work 
on catalyst reactivity, zinc recovery, and viscosity measurements on 
melt are described. 


25232 (FE—2007-50) Filtration process and equipment studies 
for coal liquefaction processes. Quarterly report, March—June 1978, 
Smith, G.R.S. (Johns-Manville Sales Corp., Denver, CO (USA)). 18 
Jul 1978. Contract EX-76-C-01-2007. 20p. Dep. NTIS, PC A02/MF 
AOl. 

Test efforts during this quarter were hampered by mechanical 
and operational problems. The mechanical problems included a loose 
screen on the test leaf which caused the precoat to crack and 
repeated failures of a rupture disc on the main pressure vessel. The 
most time consuming of the operational problems was the formation 
of holes in the basecoat and precoat believed due to flashing of the 
precoat solvent and cracks in the precoat. In addition, filter feed 
material reaching the basecoat as a result of holes or cracks in the 
precoat resulted in some coal solids getting through the basecoat 
into the filtrate. Nine precoats were applied in the report period with 
data gathered from only three. Flow rates obtained from these 
precoats applied under pressure were in the same range of those for 
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precoats applied under vacuum, but the data were too irregular for a 
significant comparison with earlier results. 


25233 (FE—2034-12) Catalytic hydrogenation of coal-derived 
liquids. Interim report, June 1978—August 1978. —< L.; McCand- 
less, F.P. (Montana State Univ., Bozeman (USA)). Sep 1978. Con- 
tract EX-76-C-01-2034. 104p. Dep. NTIS, PC A06/MF AO1. 

Catalytic hydrogenation of Pittsburg and Midway Coal 
Mining Company's Solvent Refined Coal was accomplished using 
commercial hydrotreating catalysts and hydrotreating catalysts fab- 
ricated at Montana State University. Forty-four batch autoclave 
tests and thirty-nine trickle bed reactor tests were performed. Liquid 
products from the catalyst tests were analyzed for sulfur content, 
nitrogen content, and distillate yields. Harshaw HT-400 E 1/16” 
(Co—Mo) catalyst gave the best nitrogen removal at 450°C of all 
commercial catalysts tested in the trickle bed reactor. Cyanamid 
HDS-20A 1/16” Trilobe (Co—Mo) gave the best sulfur removal at 
450°C of all catalysts tested in the trickle bed reactor. MSU STK-5- 
2-2-1.5E (Ni—Co—Mo) gave the best nitrogen removal at 450°C of 
all catalysts tested. MSU STK-5-2-6-1.5E (Ni—Co—Mo) gave the 
best sulfur removal at 450°C of all catalysts tested. A metal loading 
study was performed to determine the effects of nickel oxide, cobalt 
oxide, and molybdenum trioxide concentrations on heteroatom re- 
moval. Increased molybdenum trioxide concentration significantly 
improved nitrogen removal. Increased nickel oxide and cobalt oxide 
concentrations also improved nitrogen removal. 


25234 (FE—2047-8) Clean solid and liquid fuels from coal. Quar- 
terly progress report, January—March 1978. Gary, J.H.; Golden, 
J.O.; Baldwin, R.M.; Bain, R.L.; Dickerhoof, D.W. (Colorado 
School of Mines, Golden (USA). Dept. of Chemical and Petroleum 
Refining Engineering). 15 May 1978. Contract EX-76-C-01-2047. 
97p. Dep. NTIS, PC A05/MF AO1. 

Three additional continuous coal conversion experiments 
were completed. The number of experiments was limited because of 
a vendor strike which delayed delivery of pump parts. The prelimi- 
nary experiments to test system operability and to test for pressure 
and temperature effects have been completed, and initial data reduc- 
tion has been finished. Conversion data for runs performed to date 
are presented. All experimental work has been completed for the 
CO-Steam catalyst investigation; the majority of the analytical 
workup is also complete. The results are summarized. In addition, 
preliminary results of conversion modelling are presented. Two 
extended experimental runs, each approximately 45 hours in dura- 
tion, were completed on the HDN screening program. These runs 
comprise 2 of 3 runs needed to test for mass transfer effects in the 
trickle-bed reactor system before kinetic experiments can be made. 
No mass transfer limitation was found for the experimental condi- 
tions used. Work on classification of nitrogen compounds by ligand 
exchange and gas chromatography continued. A discussion of the 
analytical techniques, and results obtained using these techniques, 
are presented. 


25235 (FE—2251-52) Conceptual design for advanced coal lique- 
faction commercial plant. Final report, additional studies. (Fluor 
Engineers and Constructors, Inc., Irvine, CA (USA)). Jun 1978. 
Contract EX-76-C-01-2251. 73p. Dep. NTIS, PC A04/MF AOI. 

A revised refining sequence employing catalytic cracking was 
developed for comparison to the base case which used hydrocrack- 
ing. The refining sequence includes a distillate hydrotreater, a hydro- 
cracker, a naphtha hydrotreater, a catalytic reformer, and an alkyla- 
tion unit in addition to the catalytic cracking unit. Complete material 
and utility balances were developed and a capital cost estimate was 
prepared. Economics were then developed. Results indicated that 
the cost of gasoline produced in the alternate case was about $0.50 
per barrel greater than the cost of gasoline in the base case; however, 
this may not be conclusive in view of the approximate nature of the 
study. A purchased power case was also considered in which a large 
block of electric power is purchased for operating the plant along 
with 91 MW produced internally. The combined cycle gas turbine 
power plant included in the base case has been eliminated and gas 
used to fire these turbines has been converted to additional by- 
product SNG. The desirability of this alternate case vis-a-vis the 
base case is dependent upon both the price for which a large block 
of electric power could be purchased and the selling price of SNG. 
For a favorable set of assumptions when purchased power is set at 
2.0 cents/kwh and SNG selling price is assumed to be $4.50/ 
MMBtu (instead of $3), gasoline selling price is reduced by over $3/ 
bbl, from $24.35 to $21.13. 


25236 (FE—2270-34) Solvent refined coal (SRC) process: Oper- 
ation of solvent refined coal pilot plant. Quarterly technical progress 
report, January—March 1978, Lewis, H.E.; Weber, W.H.; Usnick, 
G.B.; Hollenack, W.R.; Hooks, H.W.; Boykin, R.G. (Catalytic, Inc., 
Wilsonville, AL (USA)). Jul 1978. Contract EX-76-C-01-2270. 166p. 
Dep. NTIS, PC A08/MF AOl1. 

Operating conditions and test results obtained at the Solvent 
Refined Coal pilot plant in Wilsonville, Alabama, during the first 
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quarter of 1978 are summarized. Indiana V coal processing was 
continued. The yield of SRC was 46% of the MAF coal for a 
product containing 0.6 to 0.7 wt % sulfur. Process solvent was 
generated in consistently greater quantities than required to sustain 
steady-state operation. Tests confirming the high rate of Indiana V 
conversion at short residence times were completed. Coal conver- 
sion of 93% was attained at the slurry preheater when most of the 
hydrogen gas was bypassed around the preheater. Temperatures up 
to 850°F at the preheater outlet were investigated. A series of 
mineral residue separation experiments was conducted. SRC contain- 
ing less than 0.2% ash was produced when (1) using the Funda filter 
with perlite precoat, and (2) using a solid-bowl centrifuge with the 
addition of an antisolvent to the centrifuge feed. SRC containing less 
than 1% ash was produced when using 10 mm hydroclones with 
antisolvent. A system for continuously withdrawing a portion of the 
dissolver bottom contents was operated to investigate the effects of 
minimizing the concentration of solids in the dissolver. 


25237 (FE—2270-37) Solvent refined coal (SRC) process. Oper- 
ation of solvent refined coal pilot plant at Wilsonville, Alabama. 
Monthly technical progress report, August 1978. Lewis, H.E.; Usnick, 
G.B.; Weber, W.H.; Hollenback, W.R.; Hooks, H.W. (Catalytic, 
Inc., Wilsonville, AL (USA)). Oct 1978. Contract EX-76-C-01-2270. 
24p. NTIS. 

This report covers operations at the Wilsonville SRC pilot 
plant for August 1978. One material balance was completed. Two 
dissolver bypass runs were made: one at 300 lb/hr and the other at 
600 Ib/hr coal feed rate. The Kerr—McGee Critical Solvent Deash- 
ing Unit operated a total of 23.1 days. 


25238 (FE—2321-T1) Catalyst development program for 
hydrodesulfurization and liquefaction of coal to produce clean boiler 
fuels. Quarterly report, June—August, 1977. Berry, D.A.; Hillen- 
brand, L.J.; Grotta, H.M.; Alcorn, W.R.; Elliot, G.E. (Battelle 
Columbus Labs., OH (USA)). Nov 1977. Contract EX-76-C-01-2321. 
30p. Dep. NTIS, PC A03/MF AO1. 

Seven tabletted catalysts and four 1/16-inch extrusions have 
been tried in the rapid screening program. Two series of extrudates 
made of NiMo on alumina supports have been prepared, one with 
phosphorus added to modify the support properties. Within each 
series, samples have been processed to yield three different pore-size 
distributions. In general, the operating procedures for the rapid 
screening task have worked well. Illinois number 6 coal (92% minus 
100 mesh, 1.7% moisture) was slurried first in a Koppers Company 
heavy oil (22.8% asphaltenes) and, for later runs, in tetralin (Fischer 
Scientific Co., purified). The vehicles of course are hydrogenated as 
well as the coal substance. Mass recoveries in normal runs exceeded 
97% with heavy oil and 98% with tetralin. Conversion of coal to 
soluble products appears to fall within a narrow range. A better 
indicator of catalyst performance may be the ratio of oils to asphal- 
tenes. Without catalysts the ratio was low; with better catalysts or 
longer reaction times, the ratio was higher. CoMo 0402 T-1/8” is the 
reference catalyst. There is little difference in product properties 
among the catalysts used in heavy oil runs. Some catalysts were 
identified which were slightly better in oil production and some 
slightly superior for sulfur removal but the differences are small. 
CoMo with an alumina-silica base gave high gas make, low conver- 
sion, and low ratio oils/asphaltenes. A new nape analysis scheme 
was developed and instituted. The major effort during this quarter 
was devoted to shakedown of Battelle's coal liquefaction reactor. 


25239 (FE—2588-6) H-coal fluid dynamics topical report. Part I. 
Literature search. Vasalos, I.A.; Bild, E.M.; Tatterson, D.F.; Wallin, 
C.C. (Amoco Oil Co., Naperville, IL (USA). Research and Develop- 
ment Dept.). May 1978. Contract EF-77-C-01-2588. 95p. Dep. NTIS, 
PC A0S/MF AOl. 

An analysis of literature related to the fluid dynamics of gas/ 
liquid/solid systems has provided information useful in understand- 
ing the fluid dynamics of the H-Coal reactor. In the H-Coal process, 
the catalytic hydroliquefaction of coal takes place in an ebullated 
bed reactor, where catalyst pellets, coal and fly ash fines, liquids, and 
gas are present. The need to understand the hydrodynamic proper- 
ties of the H-Coal reactor necessitated a literature search in the 
following areas: the hydrodynamics of fluidization, experimental 
techniques in multi-phase flow, and the physical properties of coal/ 
oil mixtures. The section on hydrodynamics of fluidization reviews 
prior work on liquid/solid fluidization, gas/liquid vertical flow, and 
gas/liquid/solid fluidization. Experimental conditions, data correla- 
tions, and models in these areas are reviewed. Bubble behavior in 
liquids and liquid fluidized beds is also covered. The bulk of existing 
data is for fluidization with air and water in small-scale equipment. 
This report also reviews experimental techniques available for study- 
ing multi-phase systems. Techniques using external detectors such as 

amma-ray scans, radioactive tracers, and some sonic probes are 
avored for use in the H-Coal project because they dod not disturb 
the flow. Light, impedance, and conductivity probes which require 
detectors inside the reactor are also reviewed. The physical proper- 
ties of coal/oil slurries and papers on viscosity measurement of these 
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slurries are also discussed. The literature indicates that the viscosity 
of these slurries is a function of temperature, solids volume fraction, 
and solids particle size distribution. Empirical correlations for ana- 
lyzing the viscosity data are also reviewed. 


- a (FE—2893-12) EDS coal liquefaction process development 
phase IV. Quarterly technical progress report j tenn 1—March 31, 
1978. Epperly, W.R. (Exxon Research and Engineering Co., Flor- 

ham Park, NJ (USA)). Jun 1978. Contract EF-77-A-01-2893. 276p. 
(SF—2KW-78). Dep. NTIS, PC A13/MF AOl1. 

A solvent quality study with by pee subbituminous coal in 
the 50 ng ar Recycle Coal Liquefaction Unit (RCLU-1) 
showed that Wyoming coal conversion and liquid yield are strongly 
dependent on Solvent Bag J Index (SQI). Coal conversion and 
liquid yield y independent of solvent quality above 
about 4 SQI. Ae SG decease Wehow'4, both conversion and li ~ 
yield decrease dramatically. A fundamental model of coal liq 
Ee wes komaiaed te Gam of 0 cininn coatie of toe 
components and the corresponding 
improved fundamental solvent hydro model was used in 
conjunction with the EDS Process on pepe hay? 
Siar Searen Sentra 28 Se Ce ee a eee 
content of the recycle solvent during steady state re 3 
was begun in the Integrated Coking/Gasification Plant (KG) 
on Illinois coal liquefaction bottoms. geen erly tet em 
preferred location of a Commercial EDS Plant feeding Illinois coal 
was completed. The EDS Liquefaction Process Variables Study 

earlier established a preferred reactor residence time of 40 
minutes. Design work was completed cov new and modified 
equipment required to adapt the a FLEXICOKING proto- 
type unit for coal liquids service. uantitative data on the 
concentrations of polynuclear cou’ A) ——— in flue 
from the combustion of Illinois coal liquids found: (1) total 
PNA level was in the range reported for conventional “fuels; (2) 
fluoranthene, which is not considered to be carcino . accounted 
for 88% of the measurable PNA’s. A review of lock valves for 
slurry service identified three valve designs with the highest prob- 
ability of satisfactory service. 


_— Ce een review. R and 

D interim report No. 3. (Parsons a > , Pasadena, CA 

(USA)). Jun 1978. Contract W-7405-E G-26. oy ‘Dep. NTIS, PC 
A03/MF AO1. 

This report reviews the economics and design of the Coalcon 

Two areas, solids removal and sulfur removal, were exam- 

ined in detail. The results indicate that sulfur removal would add 

$1.65 to ed barrel to the cost of the fuel oil. Solids removal 

could add $2.35 to $4.00 per barrel to the cost of the fuel oil. 


25242 (ORNL/Sub—7240/2) Data review and operating experi- 
ence evaluation of the SRC II process. Beskind, M.M.; Cascone, R.F. 
(Scientific Design Co., Inc., New York (USA)). Sep 1978. Contract 
W-7405-ENG-26. 227p. Dep. NTIS, PC Al1/MF AO1. 
Scientific Design Company (SD) has reviewed the Ft. Lewis 
ot ee operation and data gathered in the SRC II Solvent 
Coal (liquid fuel og nena program, which tested Ken- 
tucky, Illinois, and Pittsburgh Seam coals. The aim of this review is 
to further the understanding of the process, help to evaluate its 
potential and assist the Department of Energy (DOE) in future 
development decisions. The major conclusions that SD has reached 
are summarized: Extensive and varied operating experience gained 
in the program has demonstrated the basic feasibility and stability of 
the process. A high on-stream factor was achieved throughout the 
program and the reaction section showed no tendency to plug or 
coke. The total data base, including all of the data which Gulf 
obtained at its Harmarville laboratory in conjunction with published 
information obtained at Ft. Lewis, could be used to design a com- 
mercial plant with reasonable confidence, within the range of varia- 
bles explored. The equipment, procedures and programs of Ft. 
Lewis to date have not been Mp eee to the gathering of com- 
plete process development data. multi-functional plant is better 
caited to its other tasks of demonstrating the basic operability of the 
process, testing components, and accumulating large product and 
residue samples for combustion and gasification tests. This report 
points out the types of additional process development 
data, obtainable in pilot plants, which would be needed for a 
commercial plant design. It is essential that all future data analysis 
and pilot plant operation in the SRC II development effort should be be 
directed toward what is needed for a commercial plant design. 


(ORNL/TM—46452) Pressurized carbonization of coal liq- 
uefaction by-product materials: Fluor Advanced Liquefaction and Par- 
sons’ POGO processes. Barker, R.E.; Hightower, J.R. Jr.; Gibson, 
J.B. III; Gibson, S.M. (Oak Ridge National Lab., TN (USA)). Nov 
"4 Contract W-7405-ENG-26. 39p. Dep. NTIS, PC A03/MF 

Experiments were performed to determine the results of 
carbonization under pressure of three coal liquefaction product (or 
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by-product) materials and thus supply data needed as a design base 
ie two ts for advanced coal liquefaction plants. Solid-liquid 
underflow (SLSU) and solvent from a hydroextraction 
alae were payne at 900°F in an inert atmosphere at pressures 
up to 400 psig. Vacuum still bottoms from the H-Coal process were 
yrolyzed at 1100°F in a methane atmosphere at 400 psig. Results 
Son carbonization of hydroextraction solvent and SLSU = — 
@) only 1 to 7 percent of the solvent is degraded durin; 
tion at 900°F and 400 psig, (2) the heavier fraction o * gee sales 
contributed the most toward coke formation, and (3) increased 
increases the ~—- of coking of the heavier fractions. 
Results from pyrolysis of the vacuum still bottoms material at 
1100°F and 400 psig indicated that (1) small amounts of liquid are 
produced, (2) a significant quality of gas is produced, and (3) higher 
temperature will probably be required to produce free-flowing char. 


25244 Time of residence and olefin yield in the Fischer-Tropsch 

Gaube, J.; Hochstadt, G. (Technische Hochschule Darm- 
stadt (Germany, F.R.). Inst. fuer Chemische Technologie). Chem.- 
Ing.-Tech.; 50: No. 8, 627(Aug 1978). (In German). 


25245 Determining material transition values for Fischer-Tropsch 

Zaidi, A.; Louisi, Y.; Ralek, M. (Technische 
Univ. Berlin (Germany, FR). Inst. fuer Technische Chemie); 
Deckwer, W.D. (Hannover Univ. (Germany, F.R.). Inst. fuer Tech- 
nische Chemie). Chem.-Ing.-Tech.; 50: No. 8, "628-629(Aug 1978). (In 
German). 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 25248, 27423 


25246 (PETC/RI—78/1) Processing of centrifuged solids from 
liquefied coal. Weintraub, M.; Akhtar, S.; Yavorsky, P.M.; Belt, R.J. 
oe at ay of Energy, Pittsburgh, PA (USA). Pittsburgh Energy 

logy Center). Oct 1978. a Dep. NTIS, PC A03/MF AOl1. 

The centrifuged residues from coal liquefaction processes 
present two problems which the Pittsburgh ETC has found to be 
controllable by thermal processing of the material: the residues 
contain significant amounts of carbon and oil that should be recov- 
ered, and their sticky, malodorous, dough-like nature makes them 
difficult to handle. This paper reports the results of heat treatments 
using several types of processing equipment and two different tem- 
perature ranges. Pyrolysis in the range of 1,100° to 1,400°F yielded 
20 to 30 wt % of oil product, depending on the source of the residue 
and its initial oil content. Lower temperature heating (e.g., 600°F) 
yielded less oil, but did produce a non-sticky friable solid. The 
percent oil yield was a function of temperature, residence time, and 
thickness of the layer exposed. A one-eighth inch thick sample 
became friable in 15 to 30 minutes exposure to 600°F, during which 
time it lost about 13 percent of its weight. The tests included 
measurements on a steel conveyor belt, which could become the 
commercial embodiment of this treatment. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 25153 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 25154, 25534 


PROPERTIES 
REFER ALSO TO CITATION(S) 25325, 25339, 25378, 27312 


25247 (ANL/CEN/FE—78-6) Development of a calorimeter to 
determine heats of reaction of hydrogen with coal and coal slurries. 
Fredrickson, D.R.; Young, J.E.; Fischer, J.; West, E.D. (Argonne 
National Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 
19p. Dep. NTIS, PC A02/MF AO1. 

A calorimeter was built to determine the heats of reaction for 
solvation and hydrogenation of coal slurries characteristic to those 
occurring in coal liquefaction processes. This report describes the 
calorimeter developed for this process and the analytical procedures 
necessary for measurement of the heats of reaction of coal slurries as 
a function of the amount of hydrogen taken up during the reaction. 


25248 (CONF-780417—, pp 28p, Paper 12) Effects of tempera- 
ture and time on the swelling of pulverized coal particles. Pohl, J.H.; 
Kobayashi, H.; Sarofim, A.F. (Massachusetts Inst. of Tech., Cam- 
bridge). 1978. 
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From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Physical changes during devolatilization of pulverized coal 
particles of Pittsburgh Seam No. 8 hvA bituminous coal (mean size 
57.5 ym) and Montana lignite A (47.6 um) were studied in labora- 
tory flow furnaces at temperatures between 1000 and 2100°K, heat- 
ing rates of 10‘ to 10® K/sec, and reaction times down to a few 
milliseconds in an argon atmosphere. The distribution of particle 
sizes were obtained through analysis of SEM pictures of representa- 
tive samples, and the Rosin-Rammler parameters and the external 
surface area were calculated. Extensive swelling (to about 500 um) 
was observed for bituminous coal at temperatures below about 
1600°K, but no swelling was observed above 1740°K. Under the 
swelling conditions, formation of visible bubbles (1 to 20 zm) on the 
coal surface occurred at about 10 percent (d.a.f.) weight loss fol- 
lowed by formation of spherical particles. 


25249 (CONF-781150—4) Relative chemical composition of se- 
lected synthetic crudes. Griest, W.H.; Guerin, M.R.; Clark, B.R.; Ho, 
C.; Rubin, I.B.; Jones, A.R. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 2lp. Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on assessing the industrial hygiene monitor- 
ing needs for the coal conversion and oil shale industries; Upton, 
NY, USA (5 Nov 1978). 

A knowledge of the composition of synthetic crudes can 
provide an important input into the assessment of occupational 
exposure monitoring requirements for the coal conversion and oil 
shale industries. This paper summarizes comparative compositional 
studies of coal- and shale-derived crude oils with peti sleum crude 
oils as a reference point. 


25250 (EPRI-AF—832) Characterization of mineral matter in 
coals and coal liquefaction residues. Annual report. Walker, P.L. Jr.; 
Spackman, W.; Given, P.H.; Davis, A.; Jenkins, R.G.; Painter, P.C. 
(Pennsylvania State Univ., University Park (USA)). Dec 1978. 213p. 
Dep. NTIS, PC A10/MF AO1. 

One of the aims of this program is to characterize organic and 
mineral components of coals and coal liquefaction residual materials. 
Relationships are sought between composition and properties of 
these components and the behavior of specific coals during liquefac- 
tion processes. Characterization techniques utilized are optical and 
scanning electron microscopy, x-ray diffraction, Fourier Transform 
Infrared (FTIR) spectroscopy and particle size analyses. Results are 
presented which show that the residual materials are made up of 
various organic and inorganic components. The organic phase of 
these materials is comprised of unaltered or partly reacted coal 
macerals and carbonaceous solids formed by retrogressive reactions 
during processing. Inorganic components are coal minerals, pyrrho- 
tite and, in the case of liquefaction of subbituminous Wyodak coal, 
calcium carbonate precipitates. The exact distribution of all these 
components is a function of feed coal and processing conditions (H- 
Coal or Solvent Refining). Studies have been made into factors 
which influence retrogressive reactions during Solvent Refining. In 
the absence of a hydrogen donor, short contact times SRC’s form 
semi-coke more readily than do equivalent long contact time SRC’s. 
Experiments with SRC fractions show that the propensity to under- 
go retrogressive reactions is strongly influenced by phenolic oxygen 
functionality and molecular weight. Semi-coke formation is marked- 
ly inhibited by hydrogen transfer either by added hydrogen donors 
or by compounds which can ‘shuttle’ hydrogen. Details are given of 
a study into the mechanisms involved in the precipitation of calcium 
carbonate during liquefaction of low rank coals. 


25251 (FE—2278-10) Phase equilibrium and volumetric proper- 
ties of coal-derived fluids. Quarterly report, June 16—September 15, 
1978. Robinson, R.L. Jr. (Oklahoma State Univ., Stillwater (USA). 
School of Chemical Engineering). 1978. Contract EX-76-C-01-2278. 
10p. Dep. NTIS, PC A02/MF AO1. 

Research was continued on (a) the volumetric properties of 
gases typical of those produced in coal gasification operations and 
(b) the vapor-liquid equilibrium behavior of mixtures typical of those 
occurring in the processing of coal-derived fluids. Data acquisition 
on gas volumetric properties using the Burnett apparatus has pro- 
ceeded. Pure component compressibilities and virial coefficients 
were determined for CH, at 250°C. In the vapor-liquid equilibrium 
study, measurements were begun on a five-component mixture of 
light hydrocarbons in aromatic solvents at 220°F. Analytical prob- 
lems have not been completely resolved in the determining of phase 
compositions by chromatography. 


25252 (ORNL/MIT—273) Surface properties of Wyodak coal. 
Caron, R.N.; Fallon, K.J.; Orrik, J.F.; Roux-Buisson, J.L. (Massa- 
chusetts Inst. of Tech., Oak Ridge, TN (USA). School of Chemical 
Engineering Practice). 24 May 1978. Contract W-7405-ENG-26. 
48p. Dep. NTIS, PC A03/MF AO. 
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Microgravimetric, mass spectroscopic, and calorimetric tech- 
niques were used to investigate the physical nature of 262,200 coal 
under nondestructive conditions. BET surface areas of 2.62, 200, and 
274 m?/gm were calculated for Nz, CO, and H2O, 

Nitrogen and CO: sorption were controlled by activated diffusion 
into a microporous structure. kinetics correlated with 
Fick's second law indicated that Ne diffusivity was much lower than 
that of CO,. Water-sorption data were correlated by a second-order 
empirical model. Significant amounts of H2O and CO: were evolved 
on outgassing, with only the CO» exhibiting a dependence on tem- 
perature. Volatile hydrocarbons were liberated from the larger 

cle sizes because the more severe released h 

Heats of immersion in water of 120 J/gm were observed for all 
samples of coal outgassed between 25 and 300°C. 


Min. Metall. Proc.; No. 267, 7-25(Sep 1978). 

From 25th International Geological Congress; Sydney, Aus- 
tralia (Aug 1976). 

The mineral matter has been isolated from a selection of 
Australian bituminous coals using low temperature (radio-frequency) 
oxidation or hydrogen peroxidation techniques and the species pres- 
ent identified by x-ray diffraction. Quartz, kaolinite, and a range of 


mixed layer clay minerals are the dominant constituents of the coals 
studied, with carbonate, sulphate, and phosphate minerals abundant 
in some — The clay bands that occur within these coal seams 


of cxppaic sais on ts dian is Seana coupled with deposi- 
tion in freshwater rather than marine ttc» Taney Pyrite, although 
present in some coal samples when fresh, may undergo oxidation 
during storage to form a number of sulphate minerals, some of which 
may interact with any calcite present to form gypsum. The mineral 
matter assemblage in the coal determines to a great extent the fusion 
characteristics of the ash. Unless abundant carbonates are present, 
coals with kaolinite-rich assemblages have a very , ash, 
while those rich in chlorite or montmorillonite have ash fusion 
temperatures between 1000 and 1300°C. The iinenes 4 of the miner- 
als on coal preparation and coking properties is also briefly dis- 
cussed, as well as the potential of mineral matter studies in coal seam 
correlation. 


25254 Classification standards for South African coals developed 
Coal, Gold Base Miner. South. Afr.; 26: No. 6, 67, 69, 73, 75, 
77, 79, 85, 87(Jun 1978). 

The Fuel Research Institute has applied the United Nations- 
issued International Classification of Hard Coals, with modifications 
from the Australian proposal, to develop classification standards for 
South African coals. The new data is listed. 


25255 Effect of vibration on the resistance of peat 
Kovalenko, N.P.; Marko, Ya.Yu. (Arkhangel’sk F 

USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 2, 38-41(1978). (In 
Russian). 

Vibration of peat leads to oo deformation of the peat 
during shearing. The character of the recovery of strength after 
vibration depends on the form of peat, its deem pene density, mois- 
4 magnitude of the shearing force, and vibration parameters. 
(JSR) 


25256 Direct determination of beryllium in NBS SRM 1632 coal 
by flameless atomic absorption. Gladney, E.S. (Los Alamos Scientific 
Lab., NM). At. Absorpt. Newsl.; 16: No. 2, 42-43(1977). 

Flameless atomic absorption in a hite furnace has consid- 
erable sensitivity advantages over other haw mer and has the potenti- 
ality for excellent precision and accuracy, as well as rapid turnar- 
ound. This paper reports a technique for direct measurement of Be in 
pea with no sample preparation required beyond grinding of the 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 25343, 27835, 27876, 27889, 27915 


25257 (CONF-790205—4) Chemical development of new process- 
es for the recovery of resource materials from coal ash. Seeley, F.G.; 
Canon, R.M.; McDowell, W.J. (Battelle Pacific Northwest 
Richland, WA (USA)). 1979. Contract W-7405-ENG-26. 35p. Dep. 
NTIS, PC A03/MF AO1. 
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From 5. international ash utilization symposium; Atlanta, GA, 
USA (25 Feb 1979). 

Laboratory-scale tests of methods for the recovery of alumi- 
num and other metal values from fly ash include reported processes 
such as lime sinter lime-soda sinter, and the obvious direct acid leach 
methods, as well as two new combination sinter—dilute acid leach 
methods. In the first of these new methods, fly ash is sintered with a 
NaCl-NasCO; mixture at 1000°C followed by successive leaches 
with water and 1 N NHOs or H2SQ,. In the second method, fly ash 
is sintered with a CaSO,—CaCOs; mixture at 1400°C, after which 
the sinter-cake is pugged with 36 N H2SO, and then diluted to 4 N 
for a second leaching period. Aluminum recovery is increased in 
each method as the sintering temperature is increased; recovery is 
greater than 95% at the optimum sintering conditions, and a pure 
AkOs; product can be obtained if a solvent extraction or an ion 
exchange circuit is included for iron and trace-metal removal. Prod- 
uct option flexibility is provided in that Fe, Ti, Mn, U, and Th can 
also be recovered. 


25258 (EPRI-FP—844(Vol.1)) Development of a cascade impac- 
tor system for sampling 0.02 to 20 micron diameter les. Final 
report. Pilat, M.J.; Raemhild, G.A.; Powell, E.B.; Fioretti, G.M.; 
Meyer, D.F. (Washington Univ., Seattle (USA). Dept. of Civil 
Engineering). Aug 1978. lllp. Dep. NTIS, PC A06/MF AOl. 

An improved cascade impactor sampling train was construct- 
ed to size particles emitted from electric power utility generating 
stations. i new sampling train components were designed to 
accompany the UW Mark 3-4 Source Test Cascade Impactor. The 
capability of this instrumentation to perform in-stack particulate 
sizing in the 0.02 to 20 micron diameter range has been demonstrat- 
ed. Source tests were conducted at the coal-fired power boiler at the 
J.E. Corette Power Plant, Billings, Montana; the Nucla Power Plant, 
Nucla, Colorado; and the University of Washington Power Plant, 
Seattle, Washington. 


25259 (EPRI-FP—889) EPRI/Radian particle balance concept 
study. Final report. Corbett, W.E.; Hargrove, O.W. Jr.; Meserole, 
F.B. (Radian Corp., Austin, TX (USA)). Aug 1978. 46p. Dep. NTIS, 
PC A03/MF AOI. 

This report describes the results of a program whose objec- 
tive was to demonstrate the effectiveness of a patented process 
control concept for lime/limestone scrubbing systems. By exerting 
control over the mechanism of new particle generation in an operat- 
ing scrubbing system the average size of the product sludge particles 
can be increased. The resulting impact of this change on the charac- 
teristics of the scrubber sludge generated by the Louisville Gas and 
Electric Paddy’s Run No. 6 FGD system is described. 


25260 (EPRI-FP—925) Control of NO/sub x/ emission by stack 
gas treatment. Final report. Rosenberg, H.S.; Curran, L.M.; Slack, 
A.V.; Ando, J.; Oxley, J.H. (Battelle Columbus Labs., OH (USA)). 
Oct 1978. 225p. Dep. NTIS, PC A10/MF AOI. 

This report is a state-of-the-art review of stack treatment 
methods for the control of NO/sub x/ emissions. More than 45 
individual processes for removing NO/sub x/ from stack gas have 
been identified and are described in the body of the report. Particu- 
lar emphasis is placed on factors affecting performance and status of 
development. Appendix A contains a classification of stack gas 
cleaning technology for NO/sub x/. Appendix B contains detailed 
data sheets for eight specific NO/sub x/ control processes in a cross 
section of categories but with the main emphasis centered on the 
most developed process. Appendix C contains a listing of the issued 
U.S. patents on NO/sub x/ control technology especially pertinent 
to utility boilers based on an extensive search of the patent art. Most 
of the active process development work is taking place in Japan. The 
patent protection issued in the United States to Japanese companies 
may dominate this technology in the future. The three leading stack 
gas treatment techniques for NO/sub x/ control are catalytic reduc- 
tion with ammonia, noncatalytic reduction with ammonia, and direct 
scrubbing of NO with simultaneous absorption of SO2. The wet 
processes are much less developed than the dry processes. The 
transfer of Japanese technology on NO/sub x/ control to the United 
States should be viewed very carefully. The technology is still in a 
relatively early stage of development and a cost-benefit analysis has 
yet to be performed. Pilot-plant testing should be carried out to 
investigate the application-related problems for U.S. coals. 


25261 (FE—2496-13) Design of treatability studies on Hygas 
coal gasification pilot plant wastewaters. Luthy, R.G. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA). Dept. of Civil Engineering). 
~~ 1978. Contract EX-76-S-01-2496. 44p. Dep. NTIS, A03/MF 
AOl. 


As part of its on-going efforts to coordinate DOE's high Btu 
coal gasification environmental assessment program, Carnegie— 
Mellon University has been asked to conduct treatability studies on 
Hygas coal gasification process wastewater. It is anticipated that 
results of this investigation will be used by firms under contract to 
DOE to design wastewater treatment facilities for one train of a 
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commercial Hygas coal gasification plant. The time frame for the 
experimental program described is approximately ten months with a 
project completion date of February, 1978. This date is understood 
to be consistent with the timetable for the development of detailed 
design of effluent treatment equipment for the Hygas commercial 
plant. 


25262 (FE—3199-1) Electron beam ionization for coal fly ash 
precipitators. Quarterly report, July 14—October 13, 1978. Davis, 
R.H. (Florida State Univ., Tallahassee (USA)). Oct 1978. Contract 
ET-78-S-01-3199. 7p. Dep. NTIS, PC A02/MF AOI. 

Planning for the construction and test of a laboratory precipi- 
tator system for operation with coal fly ash, has begun. Contacts 
have been made for the precurement of fly ash samples with various 
resistivities, including a sample of high resistivity fly ash. A crucial 
part of the system is the prompt monitoring of the resuspended fly 
ash, both before and after the test unit. At present, Knollenber 
monitors continue to be the best choice but further discussions wi' 
knowledgeable users at EPA and at Southern Research Institute will 
be carried out prior to a commitment. The nub of the monitor 
problem lies first in the need for a prompt response and second in the 
small scale of the laboratory system which requires a particle moni- 
tor for sufficient sensitivity. 


25263 Dewatering tailings with a continuous belt press. Singh, 
B.K.; Erdmann, W. Glueckauf; 114: No. 7, 305-30%Apr 1978). (In 
German). 
The method of dewatering tailings with the aid of a continu- 
ous belt press is described. The author also reports on the use of a 
continuous belt press in two different mines in the Ruhr district and 
on the results obtained. The final water content to be obtained is 
below 30% by weight; the costs were between 9 and 10 DM/t (wf). 


25264 Bergbau-Forschung Process for the desulfurization of flue 
gas. Knobloch, K.; Juentgen, H.; Peters, W. (Bergbau-Forschung 
G.m.b.H., Essen (Germany, F.R.)). Erdoel Kohle, Erdgas, Petrochem. 
Brennst.-Chem.; 31: No. 1, 36-39(Jan 1978). 

Since 1974, Bergbau-Forschung GmbH operates in co-oper- 
ation with Steag AG and Deutsche Babcock AG a large-scale 
testing plant for the desulphurization of flue gas. The SO2 contained 
in the flue gas is operated by means of special activated cokes made 
of hard coal. During the regeneration in form of activated cokes 
charged with sulphuric acid, a rich gas with about 30% SO: (by 
vol.) is obtained which is converted to elementary sulphur in a 
reduction plant. The paper describes the full results of the large-scale 
testing plants in period 1974 to end 1976 and the scaling-up-factor of 
the process. 


25265 Procedure and device for the simplification of the oxida- 
tion process of the calcium-bisulphite formed in washing flue gas, to 
give calcium sulphate. Hoelter, H.; Gresch, H. (to Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,622,197/ 
A/. 8 Dec 1977. 5p. (In German). 

Method and equipment to oxidize the calcium bisulphite 
formed in flue gas washings to give calcium sulphate are described. 
The necessary air/oxygen for oxidation is added in the washing 
section (preferably in acidic washing water) and sucked in through a 
section blower and/or introduced by means of pressurized air (also 
concentrated Oz). 


25266 Method to treat wash water from the washing of a hot 
crude gas produced by the gasification of fuels. Pockrandt, G.; 
Fellner, H. (to Metallgesellschaft AG). German(FRG) Patent 
2,617,648/A/. 3 Nov 1977. 9p. (In German). 

The invention deals with a method of treating wash water 
after washing a hot crude produced by the gasification of fuel. 
The wash water is drawn off at a temperature of at least 100°C from 
the washing container in which there is a pressure of between 5 and 
80 bar and in which the wash water was directly in contact with the 
grude gas. According to the invention, the drawn off gas is firstly 
relaxed in an expansion gas stage to an intermediate pressure of 
between 1.1 and 4 bar, where the greatest part of the gases contained 
in the wash water are released: H2S, HCN, NHs, CO2, CO and 
HCOOH. These are under such great pressure that without a com- 
pressor they can be directly introduced to a Claus plant to convert 
the sulphur-containing gas components to elementary sulphur. The 
wash water is fed from the intermediate relaxation stage into the 
storage tank and relaxed to atmospheric pressure whereby the resid- 
ual gas components are to a large extent expelled. 


25267 Process for eliminating sulfur oxides from off-gases. 
Morita, M.; Hasegawa, M.; Kamijo, Y. (to Tsukishima Kikai Co. 
Ltd.). German(FRG) Patent 2,347,626/A/. 24 Apr 1975. 2l1p. (In 
German). 

In this method to remove sulphur oxides from exhaust gases, 
the sulphur oxides contained in the waste gas are absorbed in an 
— alkali carbonate solution, this solution is polarized, the alkali 

its contained in the pyrolysis product are dissolved in the resulting 
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condensed water, and the solution after stabilizing by oxidation of 
the alkali sulphides or hydrosulphides contained in the condensed 
water, is recycled into the first stage. One recovers the sulphur from 
the resulting hydrogen sulphide containing pyrolysis gases, and the 
polysulphides and sulphur oxides obtained in this stage are recycled 
into the pyrolysis stage. Fuel is additionally fed into the pyrolysis 
stage, the resulting gas mixture is desulphurized and is used to heat 
the wet desulphurized gas occuring in the adsorption stage. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 25211, 25226, 25282, 26677, 
26773, 26826, 27565, 27748, 27767, 27851, 27889, 27895 


25268 (ANL/LRP-CP—10) Reclamation of coal refuse material 
on an abandoned mine site at Staunton, Illinois. Wilkey, M.L.; Zell- 
men, S.D. (Argonne National Lab., IL (USA)). 1977. Contract W- 
31-109-ENG-38. 16p. (CONF-7708105—1). Dep. NTIS, PC A02/ 
MF AOl1. 

From 2. annual meeting of the Canadian Land Reclamation 
Association; Alberta, Canada (17 Aug 1977). 

In the State of Illinois lands that have been abandoned after 
deep mining or strip mining of coal present unique land reclamation 
problems. The old Consolidated Mine No. 14 was located in Macou- 
pin County, northwest of the town of Staunton, Illinois. The refuse 
at this mine site was creating environmental problems typical of 
refuse areas in Illinois. Among these problems are runoff pH values 
of 2.6; severe erosion gullies; slopes of 1:1, 1:2, and steeper; glob and 
slurry with pH of 2.2; poor water quality; and sedimentation of 
tributaries of the Cahokia Creek watershed. Extreme environmental 
degradation had been caused by various physical and chemical 
characteristics of the refuse material. High concentrations of availa- 
ble boron, zinc, sulfate, and soluble salts; low concentrations of 
available nitrogen and potassium; and lack of organic matter make 
the refuse very poor soil for vegetative growth. In addition to these 
chemical characteristics, the physical properties of the refuse materi- 
als inhibited plant growth and encouraged erosion. The entire area 
was recontoured. All slopes were reduced to 5:1 or less. A 0.5 ha 
(1.2 ac) retention pond was constructed to help control runoff. 
Agricultural limestone was applied at a rate of 220 t/ha (98 tons/ac) 
on some areas. Other areas received Code L Alkali at a rate of 152 t/ 
ha (68 tons/ac) to neutralize and stabilize the acid slurry material. 
The entire site was covered with 0.3 m (1 ft) of suitable cover 
material, limed, fertilized, and seeded. This paper traces the history 
of this land reclamation project from its early planning stages, 
through the construction phase, and up to the present research. 


25269 (ANL/LRP-TM—13) Integrated mined area reclamation 
and land use planning: the Fulton County case: a workshop synopsis. 
O'Connor, J.; Guernsey, L; Toner, W.; Imhoff, E.; LaFevers, J. 
(Argonne National Lab., IL (USA)). Feb 1978. Contract W-31-109- 
ENG-38. 35p. Dep. NTIS, PC A03/MF AOI. 

Portions of this report are illegible. 

The RALI/DOE workshop on the subject of Integrated 
Mined-Area Reclamation and Land-Use Planning demonstrated 
benefits derived from a close working arrangement between the 
planning community of the coal mining industry. Both of these 
parties, along with environmental groups, state and federal agencies, 
and other special interest groups, were exposed to the types of 
information available to each other, to some of the problems in- 
volved in the solution of mutual difficulties, and to some of the 
inherent limitations of their individual fields. The Surface Mining 
Control and Reclamation Act (SMCRA) was introduced to the 
working sessions, and some of its provisions were tested in an 
exercise designed to represent a real-life situation. The most repre- 
sentative comment made about the new statute was in regard to the 
vast quantity of data that must be collected and analyzed in order to 
cope with the decision making mandated by the new Act. While 
SMRCA was generally held to increase the power of local decision 
makers in evaluating some mining and reclamation elements, and in 
determining standards in some areas would compromise the plan- 
ners’ ability to develop the best mixture of activities for their 
jurisdictions. The workshop used a modeling approach which simu- 
lated a real situation in land-use planning and mined-area reclama- 
tion. The participants were asked to make land-use plans while 
constantly faced, as had been the case in the real-life planning 
situation in this area, with changes in statutes, interests, and mining 
plans. 


25270 (BNWL—2084(RAP-7)) Program plan for performing 
social impact assessment: a case study of coal development in the 
Powder River region. Curry, M.; Greene, M. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jun 1976. Contract EY-76-C-06- 
1830. 68p. Dep. NTIS, PC A04/MF AOI1. 
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A program plan for conducting a social impact assessment for 
the Powder River Basin has been developed to provide guidelines 
for a comprehensive document; one that identifies the impacts as 
they are perceived by the affected communities and indicates how 
such information may best be used to manage adverse impacts. We 
have attempted to give a comprehensive overview of existing stud- 
ies, resources, and descriptions of the potential methodologies that 
may be used in carrying out the impact assessment and in developing 
management strategies. Also, we briefly outlined the steps that 
should be included in the social impact assessment process. This 
outline and a flow diagram of the steps involved are a concise 
description of the suggested program plan. 


25271 (COO—4551-1) Preliminary survey of PERC stormwater 
discharges into lick run. Neufeld, R.D.; Sain, S.K. (Pittsburgh Univ., 
PA (USA). Dept. of Civil Engineering). 31 Jul 1978. Contract EY- 
77-S-02-4551. 24p. Dep. NTIS, PC A02/MF AO1. 

The storm water system of the PERC—ERDA site is con- 
nected to drains from laboratories where effluents from experimental 
coal conversion processes are generated. This study gathers prelimi- 
nary quantitative flow and compositional data of effluent storm and 
process-laboratory wastewater from the ERDA siie (the Bureau of 
Mines and MESA effluents are not considered). It is concluded that 
the ERDA discharge in general does not add significantly to the 
organic pollution in Lick Run. (DLC) 


25272 (PB—282940) Environmental assesment of solid residues 
from fluidized-bed fuel Final report November 1975— 
December 1977. Stone, R.; Kahle, R.L. (Stone (Ralph) and Co., Inc., 
Los Angeles, CA (USA)). Jun 1978. Contract EPA-68-03-2347. 
342p. NTIS PC Al1/MF AO1. 

The report gives results of a 2-year study of the environmen- 
tal assessment of solid residues generated by fluidized-bed combus- 
tion (FBC) of coal and gasification of oil. Included are a literature 
search, chemical and physical residue characterization, laboratory 
leaching studies, and testing of residues in various materials and 
agricultural applications. e literature search reviewed current 
FBC technology, identified products in which residues might be 
used, and gave data on typical soil and geologic conditions at the 
evaluated disposal sites. Laboratory tests included total chemical 
characterization, composition of acid-, base-, and water-soluble frac- 
tions, cation exchange capacity, BOD, temperature change from 
water addition, particle size distribution, dry density, specific grav- 
ity, permeability, water-holding capacity, moisture content, and 
small-scale column leaching studies. Pilot-scale columns simulated 
abandoned coal mines, dolomite and limestone quarries, sanitary 
landfills, soils, and the ocean. Water was added to columns on a 
prescribed schedule and the resulting leachate was collected and 
analyzed for chemical constituents. The data were used to assess the 
potential for impact on water quality, and the capacity of the 
disposal environment to attenuate degradation. Residue use was 
considered for concrete, asphalt, soil cement, and lime/flyash aggra- 
gate. 


25273 Yield study of the reforestation stand in the recultivation 
area of the Bayerische Braunkohlen-Industrie AG in Wackersdorf/ 
Oberpfalz. Nille, B. Braunkohle; 30: No. 6, 173-181(Jun 1978). (In 
German). 

Extract from the thesis by the author. Also published as 
research report no. 19 of the FFA Muenchen, 1974. 

In 1951 forest recultivation of the dumps and tips was started 
in the brown coal mining field of Wackersdorf/Upper Palatinate. 
Recultivation measures as well as the results of yield studies of the 
reforestation stands carried out for more than twenty years are 
described. 


25274 Water available for energy: Upper Colorado River Basin. 
Hansen, D.C. (State of Utah, Salt Lake City). J. Water Resour. 
Plann. Manage. Div., Am. Soc. Civ. Eng.; 102: No. WR2, 341- 
348(Nov 1976). 

From ASCE annual convention and CExpo '75; Denver, CO 
(3 Nov 1975). 

The Upper Colorado River Basin has abundant deposits of 
fossil fuels and minerals; numerous projects are in progress, planned 
or projected, to extract these resources. The first question that needs 
to be answered to make it possible for these projects to become 
reality is the availability of water. The Upper Colorado River Basin 
states are presently depleting approx 3,650,000 acre-ft (4.5 x 10° m°) 
of water out of the total 6,300,000 acre-ft (7.8 x 10° m*) available to 
them. Of the 2,650,000 acre-ft (3.26 x 10° m*) remaining about 
1,710,000 acre-ft (2.11 x 10° m*) has been committed to various 
projects within the Upper Basin States. This leaves about 940,000 
acre-ft (1.2 x 10° m°) annually available for future development. It is 
difficult to specify the exact amount because of the uncertainty of 
the amount of water to satisfy the Indian water rights and the 
amount of water that will ultimately be depleted by the various 
projects, which already have approved water rights that are not 
developed and depleting water from the river. However, this should 
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not limit energy development since the cost of water for energy 
development is a small portion of the total cost of the project. It 
should be possible for the yn companies to buy the existing 
water rights from agricultural related enterprises and change those 
uses to development of the energy resources. The free market system 
has functioned well in the past and will undoubtedly continue to 
function in the future. There may be areas within the Upper Colora- 
do River Basin, particularly Arizona, where water may not be 
available for purchase and will have to come from the original 
entitlement as covered in this paper. 


RESERVES AND EXPLORATION 


25275 (NP—23276) Preliminary report of 1976 os of lig- 
nites in western North Dakota: Adams, ee > = » 
McKenzie, Mercer, Morton, Oliver, Slope, and Counties. 
partment of the Interior, W (USA); North 
Geological Survey, Grand Forks (USA)). 1977. 338p. U.S. Dept. of 
Interior, Reston, VA 

A drilling program was conducted in western North Dakota 
by the North Dakota Geological Survey (NDGS) under Grant No. 
14-08-0001-G-306 from the U.S. Geologi Survey. The drilling was 
done as part of the U.S. Geological Survey's program to evaluate 
and classify mineral lands in the public domain. The purpose of the 
program was to gather data on the thickness, quality, extent, and 
pe Pee of _— beds and the lithologic characteristics of the 
coal-bearing unit, the Fort Union Formation (Paleocene), in western 
North Dakota. This report includes Fey sie et logs, lists of a 
beds, and locations of the testholes. The descriptive terms, sand, silt, 
and clay, reported by the geologist, were modified to sandstone, 
siltstone, and claystone to conform to the U.S. Geological Survey's 
policy of using lithologic (rock-unit) terms for bedrock formations. 
Samples were described as collected and no depth adjustments based 
on logs were made. The lists of lignite beds were made from the 
density logs. 


25276 (USGS-OFR—77-888) Exploratory drilling in the 
McCAllum coal field, Jackson County, Colorado, August—November 
1977. Madden, D.H. (Geological Survey, = DC (USA)). 
1977. 81p. Geological Survey, Washington, DC 

Jim Feighny and Son, Loveland, Colorado, rotary drilled 40 
holes and cored the coal in 7 holes in the McCallum coal field, 
Jackson County, north—central Colorado under contract awarded 
by the U.S. Geological Survey. The purpose of the drilling was to 
obtain information about the depth, thickness, extent, and quality of 
the coal in the Coalmont Formation as part of the Survey's program 
to evaluate and classify federally owned coal resources. Most of the 
holes are located within areas nominated for coal leasing by indus- 
try. Geophysical logs for each hole consist of natural gamma (G), 
spontaneous potential (SP), and resistivity (RES), which were meas- 
ured with one probe, and density (DEN), which was measured with 
a separate probe. Lithologic logs were made by adjusting descrip- 
tions of 5-foot cuttings intervals to correspond with the geophysical 
logs. Core samples have been submitted to the U.S. Bureau of Mines 
for proximate and ultimate analysis, Btu/Ib heating values, forms of 
sulfur present, and percent ash. 


25277 Fault swarms in the Greta coal seam, New South Wales. 
Shepherd, J.; Burns, K.L. (CSIRO Div. of Mineral Physics, North 
Ryde, Australia). Australas. Inst. Min. Metall. Proc.; No. 267, 27- 
36(Sep 1978). 

Keyboard patterns of hundreds of minor faults with vertical 
displacements of 3 mm to 2 m occur within the Greta coal seam and 
cause serious mining problems in collieries. Many of the faults are 
concentrated in linear zones termed swarms. One swarm is 600 m 
wide and more than 800 m long and others are of comparable size. 
The minor faults between the swarms are normal and are relatively 
widely spaced and show dip-slip movements, but the faults within a 
swarm are clustered and show strike-slip and oblique-slip move- 
ments. Fault swarms of this size and frequency have not eagpaeee 
been described from the Sydney Basin or on a com le scale 
elsewhere but —_— to be a widespread phenomenon in Australian 
coalfields. The faults are assigned to classes on the basis of orienta- 
tion which are then assigned to sequential phases I to IV on the basis 
of offsetting relations between representatives of each class. Phase I 
faults are minor thrusts. Phase II, III, and IV faults are concentrated 
in the swarms and show sinistral strike-slip and normal dip-slip 
movements. The interference of slickenlines indicates that multiple 
movements have occurred within a single phase; their order is (1) 
strike slip, (2) dip slip, and (3) oblique slip. All faults truncate and 
post-date both cleat and sedimentary stone dykes. Phase I minor 
thrusts trend at a high angle to the Hunter Thrust and are considered 
to predate the Late Permian movements on the Hunter Thrust. 
Phase II and III minor fauls are younger and may be any age 
between the late Permian and Tertiary. 
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25278 Coal renaissance. Indian East. Eng.; 120: No. 1, 9-11(Jan 
1978). 

Canada’s total coal reserves are estimated by the Department 
of Energy, Mines and Resources at about 120 billion tons or some 
4,000 times 1976 production. This is very much a provisional fi 
which could y be si tly over- or under-estimated. Of the 
estimated total of 120 billion tons, 8.3% are measured reserves; 
42.4% are indicated reserves; and 49.4% are inferred reserves. 
Between 50% and 80% of the 120-billion ton total would be recov- 
erable with present technology, depending on the method of mining 
used. It is important to note that the term “reserves” means the 
economically recoverable amount not the total spent quantity. 
However, much coal is located in environmentally sensitive areas. 
While reserves are large there is some question wosier the high 
level of exports may eventually give rise to concern. Although even 
the measured reserves are equal to 350 years’ production at current 
rates, several sobering factors must be borne in mind. Canada’s 
domestic coal consumption can be expected to increase Rens 0 
reducing the lifetime of the reserves, ae oe past experience 
been that increased consumption of a mineral has tended to stimulate 
more exploration and higher efficiency of use. Nevertheless, epee | 
} ae not necessarily repeat itself. Coal gasification plants, new 

wer stations and plants for producing chemical feedstocks 
won be very heavy additional users of coal. 


—- Possibilities of detailed study of coal deposits by the micro 
--gamma logging method in the South Yakutia basin. Makarov, 
Loginov, M.I. Vestn. Leningr. Univ., Geol., Geogr.; No. 24, 5- 

tieDeo 1977). (In Russian). 

Some important Cinenesie of micro-gamma-gamma_ well 
logging were revealed after its testing in the coal basin of South 
Yakutia. It was shown that this method made it possible to locate 
and study in detail coal layers both in a single bore hole and for the 
whole area with an accuracy which is unattainable by any other 
method. The method is therefore recommended for industrial intro- 
duction in the basin. 

25280 Cleat orientation and areal hydraulic anisotropy of a Wyo- 
ming Coal Aquifer. Stone, R.; Snoeberger, D.F. (Univ. of California, 
Livermore). Ground Water; 15: No. 6, 434-438(1977). 

The anisotropic, areal hydraulic conductivity of the Felix No. 
2 coal (Eocene, Wasatch Formation) has been defined in a four-well 
ve test at a site in the Powder River Basin of northeastern 

yoming. The direction of maximum hydraulic conductivity of the 
ped nae, Mie coal bed bears N59°E and is associated with a hori- 
zontal hydraulic conductivity of 0.27 m/day. The direction of mini- 
mum hydraulic conductivity bears N31°W and is associated with a 
horizontal hydraulic conductivity of 0.15 m/day. The direction of 
maximum hydraulic conductivity approximately corresponds to the 
trend of the prominent face cleat in the coal, while the direction of 
minimum hydraulic conductivity corresponds to the trend of the 
butt cleat. The cleat orientation appears related to the alignment of 
major structural features of the region. Prediction of the direction of 
both maximum and aha horizontal hydraulic conductivity in 
near-horizontal coal beds ap ible. However, either the cleat 
orientation of the bed or oy ignment of the controlling fold 
structure must be known or obtainable. 


MINING 


REFER ALSO TO CITATION(S) 25263, 25268, 25269, 25278, 
25345, 25352, 25354, 25355, 27483, 27489, 27490, 27491, 27580, 28600 


25281 (BM- re Microfilming maps of abandoned anthra- 


cite mines: mines in the southern anthracite field. Gait, G.B. (Bureau 
of Mines, Wilkes-Barr, PA (USA)). 1978. llp. Bureau of Mines, 
Washington, DC. 

report is the fifth in a series concerning the Bureau of 
Mines — for microfilming maps of abandoned mines in the 
Pennsylvania anthracite region. A catalog of the microfilmed maps 
of 47 of 49 major mines and 18 independent mines in the Southern 
field is presented. Previous reports included catalogs of microfilmed 
maps of mines in the Eastern Middle field, the Wyoming and 
Lackawanna Basins of the Northern field, and the Western Middle 
anthracite field. 


25282 (CONF-780986—1) Land use and national coal surface 
mining policies. Anderson, M.M.; Harper, J.P. (Argonne National 
Lab., IL (USA)). 13 Sep 1978. Contract W-31-109-ENG-38. 1 1p. 
Dep. NTIS, PC A02/MF AO1. 

From 3. conference on resource and environmental policy 
on) future population/food fund; Arlington, VA, USA (13 Sep 


The prime cropland provisions of Public Law 95-87 are the 
only ones which can potentially cause major disturbances in produc- 
tion, and then only in the Midwest, particularly in Illinois. Even in 
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Illinois, the known reserves under unprotected lands are several 
hundred times greater than current yearly production. Surface 
owner consent could prove troublesome if sufficient incentives are 
not provided to these land owners for permitting mining on their 
lands. While thousands of acres will be reclaimed under the Aban- 
doned Mine Fund provisions, this must be viewed as a very long- 
term program to address the damages of over a century of virtually 
unregulated mining. On the aggregate level, the impacts of the land 
use provisions of P.L. 95-87 do not appear to significantly affect the 
availability of coal resources. However, future development plans of 
mine operators will have to be compatible with land use regulations, 
or delayed mine openings or expansions could adversely affect 
production. 


25283 (FE—1231-13) Design optimization in underground coal 
systems. Interim report, April—June 1978. Lucas, J.R. (ed.). (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg (USA). Dept. of 
Mining and Minerals Engineering). Sep 1978. Contract EX-76-C-01- 
1231. 58p. Dep. NTIS, PC A04/MF AOI. 

The mechanical properties of coal are reviewed with respect 
to sampling, size and shape of samples, loading rate, etc. Longwall 
mining is being investigated with respect to panel width, economic 
analysis, ground subsidence (with backfilling by various means), etc. 
Roof truss supports are being investigated by literature search and 
photoelastic models. All of these efforts include the development of 
extensive computer programs and field studies. (LTN) 


25284 (FE—9048-1) Monitoring of mining equipment hydraulics 
through adaptation of the statistical analog monitor. Final report, 
March 21, 1977—April 30, 1978. (Oklahoma State Univ., Stillwater 
(USA). Fluid Power Research Center). May 1978. Contract ET-77- 
C-01-9048. 44p. Dep. NTIS, PC A03/MF AO1. 

This report summarizes the activities on the project, Monitor- 
ing Mining Equipment Hydraulics Through Adaptation of the Statis- 
tical Analog Monitor. A total of ten Statistical Analog Monitors 
(STAM) units were made available to DOE and to manufacturers 
developing new mining machines funded by DOE. It was the 
objective of this effort to identify hydraulic system parameter (tem- 
perature and pressure) profiles for machines operating over a typical 
shift. Wildcat strikes and the miners’ strike in December 1977, 
suspended underground testing of the experimental machines which 
had been assigned STAM units. Thus, the efforts were re-aligned to 
concentrate on acquiring data on experimental machines involved in 
laboratory testing. The only program which returned STAM units 
during the contract period was the Ingersoll—Rand Flex Drill. The 
STAM units were interrogated and returned to Ingersoll—Rand for 
additional acquisition. 


25285 (PB—282752) Testing program for mining coal in an 
oxygen free atmosphere. Vol. II. Appendices. Final report. Taliaferro, 
R.C.; Motz, D. (Island Creek Coal Co., Holden, WV (USA)). Jun 
1978. 242p. NTIS PC Al1/MF AOl1. 

A systems evaluation was undertaken to demonstrate the 
ability of miners wearing life support systems to operate convention- 
al mining equipment and to mine coal at a test section in an active 
ventilated mine. Their ability to operate mining equipment and to 
perform other in-mine tasks was successfully demonstrated. No 
major difficulties were encountered in performing these tasks and 
the miners reported they had never been that comfortable before 
when working in a mine. The life support system provided cool, 
clean air for the miner and did not hamper his ability to work. The 
system was adequate to demonstrate the miner's ability to mine coal 
while wearing a life support system. However, mechanical failures in 
the chiller and rebreather module were experienced. Additional 
work to develop a totally reliable life support system and further 
testing under ventilated conditions are required before testing in an 
oxygen-free atmosphere. This volume contains the Appendices only. 
The titles are the following: Training manual; Operating and mainte- 
nance manual - MSA; Operating and maintenance manual - Cambion 
dehumidifier air exchanger; Operating and maintenance manual - 
emergency rebreather; Specifications - miner's life support system. 


25286 (PB—283741) Humidity: a cyclic effect in coal mine roof 
stability. Report of investigations. Stateham, R.M.; Radcliffe, D.E. 
(Bureau of Mines, Denver, CO (USA). Denver Mining Research 
Center). 1978. 24p. (BM-RI—8291). NTIS PC A02/MF AO1. 

Climatic conditions are compared to roof fall occurrence 
from April 1, 1972 to December 31, 1975. These comparisons 
indicate that humidity has a strong influence on roof fall occurrence 
rates. Cubic regression techniques are used to develop best fit 
curves. Statistical analysis of these curves indicate that both are 
sinusoidal and exhibit positive correlation to each other. The sine 
waves have a period of 1 year with maximum and minimum inflec- 
tion points in August and February respectively. 


25287 (PB—283857) Safety aspects of longwall mining in the 
illinois coal basin. Information circular. Curth, E.A. (Bureau of 
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Mines, Pittsburgh, PA (USA). Pittsburgh Mining and Safety Re- 
search Center). 1978. 43p. (BM-IC—8776). NTIS PC A03/MF AO1. 

The Bureau of Mines and Old Ben Coal Company concluded 
a cost-sharing contract in 1975, with the objective of demonstrating 
that the Herrin No. 6 Coalbed in Illinois, can be mined safely by 
longwall methods. Earlier attempts at longwalling ended in failure. 
A pre-mining investigation laid the groundwork for selecting a roof 
support system designed to control hazardous ground. Old Ben and 
Bureau engineers selected lemniscate-type roof shields. A rock me- 
chanics program and geological mapping provide early warning 
capability and criteria for future equipment design. After safety and 
job skill training the longwall started in September 1976, and came 
to completion in May 1977. The major adverse condition was the 
occurrence of limestone concretions called coalballs. The shields 
provided adequate roof control even in faulty ground. Operation of 
the second panel started on August 1, 1977, after completing the 
panel-to-panel equipment transfer. Accident experience was favora- 
ble. 


25288 (PB—283878) Extinguishing agents for mine face gas ex- 
plosions. Report of investigations. Liebman, I.; Corry, J.; Pro, R.; 
Richmond, J.K. (Bureau of Mines, Washington, DC (USA)). Jan 
1978. 19p. (BM-RI—8294). NTIS PC A02/MF A011. 

The Bureau of Mines conducted research to develop trig- 
gered barrier systems for protection against gas explosions that can 
occur in underground coal mines during the use of continuous 
miners. A number of extinguishing agents were tested in barriers at a 
simulated mine face. Water powered by pressurized nitrogen was 
found to be efficient in stopping fully developed gas explosions, but 
had little effect against the explosion during its incipient stage. 
Hybrid combinations of currently known extinguishants, however, 
were successful against incipient explosions. Three hybrids which 
were tested, consisted of Halon 1301, combined with one of the 
following: (1) aqueous foam solution, (2) water, or (3) dry chemical 
powder. The three hybrids were found to be more efficient than any 
constituent alone. Results of the tests point to a synergism between 
the hybrid components, and indicate that the Halon aids in dispers- 
ing its constituent and also converts the aqueous foam solution into a 
stable fine foam and the water into fine drops. 


25289 (PB—283963) Test of inorganic replacements for resins. 
Summary report June 1975—September 1976. Wang, F.; Zink, G.; 
Wolgamott, J.; Maxwell, B. (Bureau of Mines, Spokane, WA (USA). 
Spokane Mining Research Center). Sep 1976. Contract H0110376. 
84p. NTIS PC A05/MF AO1. 

Rock bolting has become a major method of coal mine roof 
support because of its effectiveness, economy, and convenience. The 
polymeric-resin-bonded bolt has generally proved to be more effec- 
tive than the mechanically anchored bolt, but the higher cost of the 
resin bolt limits it to applications where the increased support is 
essential. The low-cost high-early-strength cement grout developed 
during this project will encourage more widespread use of fully 
grouted roof bolts provided practical installation techniques can be 
developed. Laboratory tests of four types were performed on var- 
ious rapid-set and accelerated cement products to find a material 
with properties suitable for replacing resins. A proprietary gypsum 
cement was ultimately used with good success. A field test of the 
cement grout was made in an operating coal mine. An intersection 
was bolted in the standard pattern with cement-grouted bolts and 
instrumented. A nearby resin-grouted intersection was also instru- 
mented and observations were carried out in both intersections for 2 
months. No substantial difference was found between the support 
provided by the cement and the resin. 


25290 Mine roof support. Saunders, G.J. (to Huwood Ltd.). US 
Patent 4,118,939. 10 Oct 1978. Filed date 30 Aug 1977. 4p. 

This invention provides a mine roof support in which the 
cover, or canopy, is connected to a framework in such a way that 
the canopy can tilt relatively to the framework both in the fore-and- 
aft sense of the support and from side to side of the support. Thus, 
even though the framework can not tilt relatively to the base, the 
—_ can nevertheless tilt to take up irregularities in the lie of the 
roof. 


25291 Coal plough having separately adjustable cutters and flexi- 
ble fluid power and control lines therefor. Merten, G.; Schluesener, H. 
(to Gewerkschaft Eisenhutte Westfalia). US Patent 4,119,347. 10 Oct 
1978. Priority date 21 Feb 1976, German, Federal Republic of (F.R. 
Germany). 4p. 

A coal plough has a main body guided for movement back 
and forth along a longwall coal face. The body supports various 
cutting tool carriers which are adjustable with the aid of hydraulic 
piston and cylinder units. Fluid is supplied to these units by means of 
a flexible composite line which also conveys control signals remotely 
initiated for selecting the units to be charged with fluid to effect the 
adjustment desired. 





2622 ENERGY RESEARCH ABSTRACTS 


25292 Longwall mining system. Amoroso, M.J. (to M.A.T. In- 
dustries, Inc.). US Patent 4,119,346. 10 Oct 1978. Filed date 2 May 
1977. 8p. 

This mining system utilizes a row of roof support units in 
conjunction with a row of conveyor sections and a continuous 
mining machine which rides on the conveyor sections. Each roof 
support includes a primary support shield supported on a base by 
means of jacks and a secondary support shield telescopically mount- 
ed to the primary support shield and having a wall engagement 
portion at the outer end to provide bearing support for the second- 
ary support shield by the wall rather than merely by cantilever 
support. Each support unit is connected to an associated conveyor 
unit by a ram for moving said units relative to each other. The 
mining machine includes a kerf cutting member for creating a 
continuous ledge at the junction of the longwall and roof for 
supporting the secondary support shield wall engagement portion. 


25293 Assessing the impact of coalfield development. Hills, P. 
(Univ. of Nottingham, Eng.); Cope, D. Mine Quarry; 7: No. 10, 44, 
46, 48(Oct 1978). 

The North East Leicestershire field has proven reserves of 
510 million tons, making it the biggest find in Western Europe. The 
bituminous deposits, in five main seams, underlie an area of 96 square 
miles, mainly agricultural land, in northeast Leicestershire, south 
Nottinghamshire and east Lincolnshire. Estimates place the value of 
the reserves at 10 billion pounds (US) and —— costs were 
calculated last year to be in the order of 500 million pounds. The 
NCB’s planning applications are based on the recommendations 
contained in their consultants’ report. Three mines are planned, at 
Hose, in the Vale of Belvoir itself, at Asfordby, near Melton Mow- 
bray and at Saltby, near Grantham. The National Coal Board plans 
to extract 7.2 million tons of coal a year when the field is fully on- 
stream, 13 years after the start of development. The scheme inevita- 
bly raises a mix of interrelated strategic and local issues. At the 
strategic level, the debate will enter the problematic area of energy 
policy. Absence of an overall energy policy makes it difficult to 
assess the exact extent of the national benefits which might accrue 
from —— the North East Leicestershire coalfield but it is 
inescapable that there would be adverse impacts on the quality of the 
environment in the coalfield area. These disbenefits must however be 
set against the local benefits of the scheme, particularly those of an 
economic nature. Many of the 4000 miners in the Leicestershire pits 
which will be exhausted over the next two decades regard Belvoir as 
a future source of employment. The vocal and well-organized local 
opposition to the scheme centers on a combination of fears about its 
direct physical environmental impacts and less clearly articulated 
reservations about the effects of an influx of miners on the estab- 
lished social patterns of the area. Identification of the social and 
economic changes that the proposals will occasion in the coalfield 
area is not easy. 


25294 Sealing, re-opening, and recovery of Aberdare North Col- 
liery, N.S.W., following the occurrence of a heating. 
Harrison, C. (Coal and Allied Industries, Ltd., Mayfield, Australia); 
™m N. Australas. Inst. Min. Metall. Proc.; No. 267, 37-47(Sep 

In November, 1975, Aberdare North colliery was sealed at 
the surface to extinguish an — fire underground. The fire had 
developed from a spontaneous heating in one of the open roof areas 
of the mine. The mine was re-entered with normal ventilation 
methods following the isolation of the working district containing 
the fir The isolation was accomplished by remotely sealing the 
open roudways with fly ash emplaced through boreholes from the 
surface. A subsequent reentry operation similarly closed the road- 
ways close to the fire and enabled the re-opening of the sealed 
district. Most of the mine and the underground equipment was 
recovered after clearing of numerous falls and production recom- 
menced on 25th October, 1976. 


25295 Ram and pneumatic stowing. Mine Quarry; 7: No. 9, 48, 
51, 54, 57-58(Sep 1978). 
Various types of equipment used for backfilling are described. 


25296 Calculations of rock pressure and model tests in studies of 
rockbursts. Everling, G.; Natau, O.; Schaepermeier, E. Glueckauf- 
Forschungsh.; 39: No. 4, 129-133(Aug 1978). (In German). 

The digital model for pressure calculations was further per- 
fected. The evaluation of several rock burst situations showed that 
raising the pressure as determined by the calculation, allows no 
conclusion to be made on the occurence of a burst-like de-stressing; 
increased pressure seems far more to lead to a greater accumulation 
of energy and thus to an increased effect of the burst should this 
occur. By carrying out dynamic stability investigations for the first 
time considering the softening behaviour of coal, it was found that a 
rock burst is only to be expected when the solidity limit and static 
friction limit of coal are simultaneously reached. This statement was 
quantitatively, individually supported. Very careful friction value 
measurements have shown that the frictional value between coal and 
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neighbouring rock declines with increasing normal pressure which 
can also be considered as further instigation. A simulation of rock 
bursts in model tests is confronted with large principal problems. 


25297 Seismo-acoustic processes for the representation of the 
breaking activities in critically stressed coal deposits. Heusinger, P.P. 
Glueckauf-Forschungsh.; 39: No. 4, 134-137(Aug 1978). (In German). 

Fundamental investigations were carried out using piezoelec- 
tric sound ranging PS1 to determine the fracture activity in mining 
regions of pit coal deposits. Taking the operational noise interference 
into consideration, a frequency selective method was contemplated 
which is based on the spectral difference between operation noises 
and fracture noises and has better conditions in wall rock than in the 
stratum. A rock burst endangered stratum was chosen for investiga- 
tion in whose hanging wall the piezogeophones were applied. The 
geophone signal was recorded on tape and analyzed. A narrow tape 
pass at about 2 kHz was fixed as optimum frequency region with 
clear selectivity of the spontaneous fracture signals as compared to 
the interference level. The fracture signals are in the form of bursts 
lasting about 10 ms and having a frequency of up to 7 bursts per 
minute. By reducing the measuring threshold to the remaining 
interference level, the statistic determination is displaced in the 
direction microactivity. The activity is related to the position of the 
geophone and expressed by the frequency and strength of the 
signals. The position of centre of activity should be able to at least be 
approximately determined by a group of geophones and by the 
boundary assessment of the mining situations. 


25298 Determination of the state of stress in a shaft by deforma- 
tion measurements in boreholes. Pflaeging, K. Glueckauf-Fors- 
chungsh.; 39: No. 4, 138-140(Aug 1978). (In German). 

The gliding shaft mine makes it hardly possible to be able to 
read off from mine deformations or to measure the behaviour of the 
rock or dangerous stress states. A new observation method is thus 
being developed which is to continuously observe the rock behav- 
iour around the shaft and non-destructively observe the shaft oper- 
ation. The solution involves deformation measurements in boreholes 
which are ordered around the shaft from above. From the changes 
of the single boreholes and particularly from the change of the 
geometrical position of the boreholes to one another, one can 
calculate the main distance change parameters and directions and 
thus main stress planes and shearing strains are given. The measuring 
equipment, measuring method and the additional measurements, as 
well as the necessary calculation formulae are worked out individ- 
ually. 


25299 Programmed calculation of the influence of mining oper- 
ations on shafts according to the model of finite elements. Koese, H. 
Glueckauf-Forschungsh.; 39: No. 4, 141-144(Aug 1978). (In German). 

Based on the graphical method of H. Kratzsch, allowing a 
local relative sagging between rock and shaft, the shaft deformation 
was calculated for the first time as an EDV system according to the 
model concept of finite elements. In this model, the static shearing 
and gliding frictional forces were transfered via a thin, soft interme- 
diate layer from the sagging rock to the shaft supports. The calculat- 
ed results confirm that the shearing surface in nature can be replaced 
in the model by a soft intermediate layer. The empirically found 
Youngs modulus for the intermediate layer must be reduced with 
increasing relative sagging which in the computer programme can 
be considered in several stages. It could be shown that the addition 
of the calculated shaft stressing of single mines is not permissible 
(superposition law). 


25300 Effects of mechanization on the humanization of work in 
coal mines. Schulz, D. Glueckauf-Forschungsh.; 39: No. 4, 146- 
151(Aug 1978). (In German). 

Thesis. 

It is attempted to describe the effects of mechanization in pit 
coal mining from the technical-economical viewpoint on the one 
hand, and related to the work conditions of man on the other hand 
and to quantify these. A description is thus given in which pit coal 
mining is shown in its development simultaneously based on techni- 
cal-economical and human criteria. The investigation is to enable 
conclusions as to the extent and direction of mechanization-induced 
changes of working conditions in pit coal mining. The object de- 
scribed is limited to the flat pit coal mine in the Ruhr area and within 
this, to the winning process in longwall mining and the mine- 
dependent stratum drivage. This limitation facilitates the discussion; 
however, it is sufficiently representative for an assessment of pit coal 
mining as a whole because essential and characteristic regions of pit 
coal mining are similar. 


25301 Shaft sinking by downhole shaft borers. Wollers, K.; 
Bruemmer, K.H. Glueckauf; 114: No. 13, 553-557(Jul 1978). (In 
German). 

The present state of the art of shaft sinking with the aid of 
downhole shaft borers is reported. After a listing of demands to be 
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made on high-efficiency shaft sinking techniques, shaft borers and 
their operational behaviour are described. 


25302 Comparative analyses and planning bases derived from 
operational observations in roadways. Zillessen, C.; Kammer, W. 
Glueckauf; 114: No. 13, 557-561(Jul 1978). (In German). 

The operational observations in roadways which were made 
at twelve BAG Lippe collieries have provided the bases for a 
comparative analysis and for planning factors. 


25303 Increasing face output by planned pre-drainage. Schlaeger, 
P.; Jacob, H.L.; Christensen, H. Glueckauf; 114: No. 13, 561-565(Jul 
1978). (In German). 

Experiments on the pre-drainage of seams before winning 
have been carried out in two seams of the General Blumenthal 
colliery near Recklinghausen. Pre-drainage was achieved with long, 
narrow boreholes going into the seams with equal winning condi- 
tions. A 40% increase in output was achieved in the pre-drained part 
of the field. 


25304 Lowering power supply costs in mines, Asche, V. Glueck- 
auf; 114: No. 13, 565-572, 574(Jul 1978). (In German). 

From Technical cal-scientific lectures of the coal mining 
industry on consumption and costs of electrical energy as well as on 
technical possibilities to influence these in underground and above- 
ground mining; Bochum, Germany, F.R. (9 Feb 1978). 

e technical possibilities of lowering supply costs by influ- 
encing the active power, the load factor, on the active work are 
presented. Maximum-load optimization is a method of limiting 
power supply that requires little investment cost. It also permits 
automatic incorporation of winning and hauling machinery in power 
control. 


25305 Trials with three and six start shearer drums. Eichbaum, 
F.; Tekathen, H.; Zibelius, G. Glueckauf; 114: No. 11, 472-473(Jun 
1978). (In German). 

Bringing up the number of starts from three to six evens out 
the coal flow and improves loading out in mechanised faces with 
shearer loaders. Benefits include lower power consumption by the 
machine, hence lower costs, and less degradation of loaded coal, as 
well as better machine and tool utilization. 


25306 Electrical equipment for hazardous areas and ISI certifica- 
tion scheme. Sachdev, S.P. Indian Min. Eng. J.; 17: No. 6, 15-23, 
47(Jun 1978). 

In coal mines and some other industrial situations where 
electrical apparatus may have to be operated there may exist an 
explosive atmosphere. The precautions to be taken against explosion 
are prescribed by the appropriate authority responsible for safety. 
This authority may specify constructional requirements for the appa- 
ratus and make regulations for its installation and operation. A 
number of Indian Standards have been prepared for electrical equip- 
ment used in explosive atmospheres. A list of these standards is given 
in Appendix A. These standards are solely concerned with the 
design and construction of electrical apparatus for use in explosive 
atmospheres to ensure that the apparatus will not cause an explosion. 


25307 Van Dyks Drift now top SA coal exporter. Coal, Gold Base 
Miner. South. Afr.; 26: No. 6, 22-27(Jun 1978). 

The Van Dyks Drift colliery near Witbank, operated by Rand 
Mines, now exports by far the highest tonnage ot cal from any 
single South African coal mine. The next highest export tonnage is 
the Anglo American Corporation's Landau colliery exporting 
2,713,547 tons/year against Van Dyks Drift’s 3,381,468 tons, consist- 
ing roughly of 850,000 tons of low ash blend coal, 1.8 million tons of 
standard power station smalls and 720,000 tons of premium power 
station smalls. The geology, the mining operation and the complex 
low ash preparation plant are described. 


25308 UK expands search for coal reserves. Coal, Gold Base 
Miner. South. Afr.; 26: No. 6, 27(Jun 1978). 

Britain is to step up its search for new coal reserves. The 
National Coal Board is planning to sink at least 160 deep boreholes 
this year, it was revealed at the Board’s annual review. This will 
include a dozen offshore drillings to assess reserves under the North 
Sea. Last year the Board sank 135 boreholes. Potential reserves 
totalling 400 million tons were identified at sites earmarked for new 
mines. In the past four years exploration has enabled estimated 
reserves at existing and new-mine sites to be increased by 2,000 
million tons. It is thought that Britin has some 45,000 million tons of 
recoverable coal—sufficient for the country’s needs for at least 300 
years. The coal board aims to have available at any one time 
operating reserves equal to at least 50 years’ production. Sir Derek 
said that the Board planned to develop existing and new pits to 
provide 100 million tons of new production capacity in the UK by 
the year 2000. By then the demand might be for 170 million tons a 
year, compared with the present oy pee of just over 100 million 
tons. This expansion was provided for under a 25- -year plan started in 
1975. Britain's mining industry is now seeking to increase further the 
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productivity of its pits. Late last year the board introduced a 
productivity incentive scheme and Sir Derek said this had increased 
the year’s output by nearly 1.5 million tons. 


25309 Advances in coalwinning methods during the last seven 
years. Bassier, F.K.; Sander, R. Glueckauf; 114: No. 9, 375-380(May 
1978). (In German). 

The article portrays the activities of the 
Steinkohlenbergbauverein's (Stbv.) ‘Winning und Stoving’ Develop- 
ment Commitee from 1970 to 1977. In respect of ploughing, refer- 
ence is made to wider webs. Assymetric or sectional ploughing is 
adjudged as having prospects. As regards shearing, special drum 
shearer-loader (DSL) designs are of considerable interest; adaption 
to seam conditions and to the shield supports is called for. 


25310 Computerised job allocation in coal mining. 
Eraly, H. Glueckauf; 114: No. 9, 391-395(May 1978). (In German). 

The wage factor in mining continuously increases. Apart 
from this, the number of those coming to work is nearly always 
subject to huge fluctuations. In order to utilise capacities and qualifi- 
cations of staff economically, electronic data processing is impera- 
tive. Therefore, a computer-aided personnel planning and control 
system was developed by the colliery Zolder of NV Kempense 
Steenkolenmijnen. It has been used with success since May 1974. 
The system is characterised by exceedingly easy handling and high 
operational safety. 


25311 Mining in Turkey. Ethem, M.Y. Glueckauf; 114: No. 10, 
435-440(May 1978). (In German). 

The article gives a survey of coal, ore and mineral mining in 
Turkey and of the haulage figures. The following subjects are also 
dealt with: mining methods and winning techniques; mining authori- 
ties, pit safety and workers’ protection; mining organizations; re- 
search institutes; mining schools and academies; future prospects for 
mining in Turkey. 


25312 Switch-points block control with track signalling. 
Haeussler, L.; Heyn, K.; Weichhold, W. Glueckauf; 114: No. 10, 425- 
427(May 1978). (In German). 

Starting from the aspects concerning operation and safety 
which have to be taken into account in connection with track-bound 
haulage, the integrated points setting and signal system of the 6th 
floor of the Erin collierung is introduced. Command transmission 
from the locomotive is received without contact by receivers located 
between the rails which trigger off points setting. Electrically light- 
ed transparencies show the engine driver the position of the points. 
The entrance into a roadway is regulated with traffic lights. A 
roadway can only be frequented by one train. Signal neutralization is 
automatic. The equipment, on account of its unit construction princi- 
ple, can be adapted to any particular traffic system. 


25313 Radio-operated remote control systems for mines. Less- 
moellmann, W.; Hamann, W. Glueckauf; 114: No. 10, 419-425(May 
1978). (In German). 

The article reports on different radio control systems for rail 
transport vehicles. The hydrostatic drives are remote-controlled by 
radio from the transport car. It is possible today to control a drive 
from a moving car up to 6 km inside a coal mine. Aj from the 
actual radio control system, voice cummunication with the moving 
car is indispensable. This is made possible by armature which is also 
used for vidoe control transmission. The selection of future systems 
will depend on the acquisition, installation, maintenance and conver- 
sion costs of the plant. 


25314 Development of face — and stowing methods since 
the StBV’s committee ‘winning stowing’ started its activities. 
Bassier, F.K.; Sander, R. Gluectaw 114: No. 10, 428-430(May 1978). 
(In German). 

Second part of a complete report on the development of on- 
face methods since the inception of the StBV's Winning and Stowing 
Development Committee. Face haulage equipment, drives and face- 
end and stowing methods are discussed. 


25315 Clearing of shield supports in a wide stratum while con- 
structing inclined roads in the seam at the same time. Schmieding, J. 
Bergbau; 29: No. 5, 206-210(May 1978). (In German). 

The author describes the necessary work for the clearing of 
shield supports with simultaneous development of the coal face with 
a view to further utilisation for haulage, ventilation, and transport. 


25316 Mining steep coal seams by sublevel pillar caving. Reu- 
ther, E.U.; Patzke, D. Glueckauf; 114: No. 8, 339-344(Apr 1978). (In 
German). 

Illustrated by the example of coal deposits in the Ruhr area, 
sublevel pillar caving with ramp, drophole and sublevel crosscuts is 
explained. In order to make this method also productive for steep 
seems it is proposed to use the combined anchor-wire mesh support 
system for all roadways and Diesel powered trackless equipment, 
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such as shothole jumbo, firing vehicle, selfpropelled loader and 
stratbolt jumbos. 


25317 Installations for laying idle or blocking drives in coal 
faces. Diefenbach, W. Glueckauf; 114: No. 5, 203-207(Mar 1978). (In 
German). 

In coal faces, it often happens that driving motors which are 
wide apart have to be switched. It is necessary that the operating 
and monitoring elements are together. In case of maintenance and 
repair work, the chance that the motors are started without supervi- 
sion must be eliminated. For this purpose there are controls with 
stop and block devices. 


25318 Problems with diesel drives underground. Pfannenstiel, 
P.K. Glueckauf; 114: No. 5, 214-219(Mar 1978). (In German). 

The use of diesel drives in underground mining and the 
advantages and disadvantages of water-cooled pre-combustion- 
chamber engines and diesel engines with direct injection are report- 
ed on. Both engines are of particular interest as the level of noxious 
substances in the exhaust gas is very low. 


25319 Extension of the Consolidation 3 shaft. Bohnenkamp, G. 
(Gesteins- und Tiefbau G.m.b.H., Recklinghausen (Germany, F.R.)). 
Bergbau; 29: No. 2, 55-63(Feb 1978). (In German). 

The conversion of a mine shaft into a central winning shaft is 
described, in particular planning principles, problems to be solved, 
preliminary work, timber drawing, extension work, shaft deepening, 
and the installation of shaft internals. 


25320 Determination of working face optimal parameters in 
working thin coal seams with an angle of incidence up to 10°. Lokshin, 
B.S.; Kolokolov, O.V.; Korobko, V.I. (Dnepropetrovsk State Inst., 
USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 2, 9-16(1978). (In 
Russian). 

A method is given for determining the basic parameters of 
working faces during the preparation of mine field * main drifts and 
in a longwall mining system with the stopping of pillars by raising 
(dropping) the seam by recovery complexes. 

of a mining combine in 


25321 Dust formation during operation 

longwall mining with productivity greater than 1000 tons of coal per 
day. Zhuravliev, V.P.; Grashchenkov, N.F.; Egel, A.E.  Ossmh ie 
Order of All-Union Scientific-Research Instrument Inst., USSR). Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 2, 88-91(1978). (In Russian). 


As a result of the high eatery of combines there is an 


increase of the dust formation, high gas release, and the necessity of 
supplying a large quantity of air and preliminary degasification of 
the coal seam. Studies showed that a reduction in dust formation 
Aa mining of a face with high loading could be achieved by the 
of an irrigation system with surface-active substance promoting 
the agglomeration of small particles into very coarse particles and an 
increase in the rate of their precipitation. The use of protective 
shields or other devices to decrease the velocity of the ventilating jet 
in the dust formation zone makes it possible to decrease the dust 
content of the air. In order to preclude the negative effects of 
degasification on dust formation it is necessary to finish the degasifi- 
cation before beginning the mining operation with a time span 
sufficient to inject an aqueous solution in the borehole. 


25322 Dynamic properties of the non-linear drive system of a 
coal-mining combine with a damping device. Gorbatov, P.A.; Gu- 
lyaev, V.G.; Kostyukevich, F.V. (Donetsk Polytechnic Inst., 
USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 2, 127-130(1978). 
(In Russian). 

A dynamic model is presented of a non-linear system of the 
drive units of a coal-mining combine with a damping device. Differ- 
ential equations are given for the movement of the drive system at 
the stage of relative movement and at the stage of relative standstill 
of the device’s connecting parts. Amplitudinal-frequency character- 
istics are given for the indicated system at various parameters of 
damping moment, and those parameters are analyzed. The conduc- 
tion studies made it possible to study the deemuie properties and 
identify the behavioral features of the non-linear system under 
investigation. This makes it possible to solve the problem of optimiz- 
ation of the drive system's dynamic properties when a damping 
device is built into it. 


25323 Metodika litologo-fatsial’nogo prognoza uslovii razrabotki 

ugol'nykh plastov. (Methods for the lithological-facial predition of the 

as1e aii : it conditions for coal mines). Moscow; Izdatel’stvo Nedra 
12 1p. 


A new method is presented for forecasting the natural proper- 
ties of mining-geological conditions for working coal seams. A 
discussion involves problems in forecasting the operating capacity of 
coal seams, stability and crumbling properties) of roof rock, swelling 
(creeping) of rocky soil in mine pits. The lithology-facies methods of 
forecasting presented are based on a facies-phase (paragenetic) analy- 
sis of coal-bearing strata worked out by the authors. The text is 
illustrated by original forecasting diagrams, maps and plans illustrat- 
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ing coal industry regions, survey areas and mine fields of the 
Donbass. Results are presented for testing the reliability and effec- 
tiveness of the method developed for forecasting. The book is 
intended for a broad spectrum of engineering and technical person- 
nel in coal mines and geological survey expeditions and can be used 
by students at geological survey and mining departments at institu- 
tions of higher learning and technical schools, and at advanced 
courses for engineers and supervisory personnel as a teaching- 
methodological aid. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 25193, 25194, 25223, 25307, 
25346, 25347 
25324 (FE—2475-16) Developing/modifying coal proce- 
dures predictable size distributions coal . Luckie, 
P.T. (Kennedy Van Saun Corp., Danville, PA (USA)). 15 Jan 1977. 
Contract EX-76-C-01-2475. 79p. Dep. NTIS, PC A05/MF AOI. 
The beneficiation and utilization of coal requires that the 
mined coal undergo progressive degrees of size reduction. The size 
reduction process actually starts with the mining of the coal. The top 
size of the mined coal is very dependent upon the type of mining 
— employed. The mined coal undergoes primary breakage 
here the top size is reduced to the range o 3" to 3”. Either during 
the processing of the mined coal or usually before the utilization of 
the coal, the coal undergoes secondary crushing where the top size is 
reduced to the range of 2” to 1 1/4”. The coal may simultaneously 
undergo sizing in order to luce special marketable fractions. For 
final utilization as well as in some of the newer beneficiation tech- 
niques, the top size must be further reduced. Then the coal under- 
pulverization which reduces the top size to 1/8” and/or grind- 
ing which reduces the top size to 1 mm or less. Some of the devices 
employed to achieve the desired size reduction, such as rotary 
breakers, roll crushers, hammer mills and impactors can be utilized 
in several segments of the coal size reduction spectrum. It is the 
grinding portion of the coal size reduction spectrum that this re- 
search contract is eens. The equations of comminution are 
es with material equations, time of grind expressions 
and classification models to simulate the operation of a closed 
grinding circuit. When this is done to produce size distributions with 
the same common control point; e.g., all curves pass through the 
80% passing value at the same size, several circuit responses are 
observed which are of direct interest to this research effort. 


25325 (FE—2475-19) Developing/modifying coal grinding proce- 

dures and equipment to produce predictable size distributions during 

coal Quarterly progress report, January—March 1978. 

Luckie, P.T. (Kennedy Van Saun Corp., Danville, PA (USA)). 15 

~ 4 1978. Contract EX-76-C-01-2475. 146p. Dep. NTIS, PC A07/ 
AOl. 

The Study Phase involved the subtask Laboratory work 
centered on determining the mechanical properties of the test coals, 
the analysis of cylpebs as a grinding media and laboratory grinding 
of coal in fuel oil. The series of benchmark tests--variation of 
classifier settings; variation of air rates; variation of feed rate and 
coal types--on the ball and race mill were continued. The wet ball 
mill grinding system was operated in open circuit, first grinding coal 
in No. 6 fuel oil and then grinding coal in water. The air swept ball 
mill grinding system was returned to service after acceptable specific 
energy values were demonstrated. This series basically completed 
the nonsteepest size distribution testing for this system except for 
coarse grinding. Shakedown/steady state testing of the air swept 
hammer mill system was initiated. 


25326 Nuclear assay of coal. Volume 6. Mass flow devices for 
coal handling. Palo Alto, CA; Electric Power Research Inst. (Jan 
1979). 42p. (EPRI-FP—989(Vol.6)). EPR! Research Reports Center, 
Box 10090, Palo Alto, CA. 

The mass of coal entering the boiler per unit time is an 
essential parameter for determinig the total rate of heat input. The 
mass flow rate of coal on a conveyor belt is generally determined as 
a product of the instantaneous mass of material on a short section of 
the belt and the belt velocity. Belt loading could be measured by 
conventional transducers incorporating mechanical or electrome- 
chanical weighers or by gamma-ray attenuation gauge. This report 
reviews the state of the art in mass flow devices for coal handling. 
The various methods are compared and commented upon. Special 
design issues are discussed relative to incorporating a mass flow 
measuring device in a Continuous On-Line Nuclear Analysis of Coal 
(CONAC) system. 


25327 a sae suahpnnties plant. Atkinson, A. (ASV En- 


ae Doncaster, Eng.). Mine Quarry; 7: No. 10, 20, 23, 25, 
30, 32, S, (Oct 1978). 
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In December 1972, an enquiry was issued by the South 
African Iron and Steel Industrial Corporation Ltd., (ISCOR) Pretor- 
ia for the construction of new 800 ton per hour coal-preparation 

lant at Durban Navigation Collieries y) Ltd., (Durnacol) in 
latal. The mine is situated approximately 200 miles southeast of 
Johannesburg between eae and Dundee. The enquiry aroused 
international interest in the coal-preparation fraternity and tenders 
were submitted in May 1973. An order was placed with Yarrow 
Africa (Pty) Ltd., Johannesburg, for the complete turnkey projects, 
from design through to the final commissioning. In order to super- 
vise every aspect of the plant design and construction, ISCOR set up 
a project team at Durnacol, comprising senior mine engineers, all of 
whom were conversant with the particular problems of operating 
and maintaining the existing coal-preparation plant. The team was 
set up long before the enquiry was issued and was responsible for the 
tion of the process and engineering specification, thus com- 
i all their extensive experience of the old plant into the specifi- 
cation for the new plant. This philosophy was maintained during the 
whole of the design and construction period and the same people are 
now operating and maintaining the plant. 


25328 Pumping in the coal industry. Cave, I. Mine Quarry; 7: 
No. 10, 58, 60, 62, 64(Oct 1978). 

There are two main classes of solids-handling pump—one 
type, generally described as the dredge or gravel pump, has large 
passageways to pass maximum sized solids; these are not normally 
used in coal-pr ation work unless coarse coal or refuse is to be 
moved a short distance. The other type is usually termed a slurry 
pump and is designed for handling relatively fine solids. In coal 
preparation plants the best overall performance is obtained from end 
suction centrifugal slurry pumps fitted with hard-alloy liners and 
impellers. Positive-displacement pumps find application only where 
flow rates are very low and/or heads are extremely high. Multistage 
centrifugal slurry pumps have not yet been successfully developed 
although most high-head duties can be handled by using a number of 
single stage pumps in series. Although unlined hard-metal pumps 
may be cheaper initially the cost of replacement parts is usually 
higher. Pump types vary from relatively light pumps with small 
impellers suited only for slightly abrasive duties and low heads, up to 
heavy-duty pumps suited for highly abrasive conditions and heads 
up to 300 ft per stage. A pump must be sufficiently large to pass the 
maximum particle required. When large pieces are to be pumped the 
minimum passageway through the pump should be at least three 
times the average particle size. This is necessary in order to avoid 
bridging of particles in the impeller eye or elsewhere through the 
pump. The next requirement is that velocities through the pump 
should be of reasonable order. Excessively high velocities will wear 
a pump rapidly whereas low velocities result in low hydraulic 
efficiency; in the extreme, low velocities can cause high radial-thrust 
loads on the impeller and hence the bearings and wear can be 
excessive due to recirculation of solids within the pump. Graphs and 
formulae are given for calculating pump size, pipe diameter, limit 
deposit velocity, pumping head, friction losses, etc. 


25329 Mathematical description of vacuum filtration for pit-coal 
sludge that has previously been subjected to flotation. Pt. 2. Padberg, 
W.; Plate, W.; Simonis, W. Au/fbereit.-Tech.; 19: No. 9, 407-412(Sep 
1978). (In German). 

Part of a thesis by W. Padberg. 

Laboratory experiments on vacuum filtration of pit-coal 
sludge previously exposed to flotation are described. The intensities 
of influencing factors are investigated. Approximations are given for 
the influencing factors ‘degree of water removal’ and ‘height of filter 
cake’. Theoretical and experimental values are compared. 


25330 Influence of feed size distribution on the staged flotation of 
poorly floating coals. Firth, B.A.; Swanson, A.R.; Nicol, S.K. 
(Broken Hill Proprietary Co., Ltd., Shortland, Australia). Australas. 
Inst. Min. Metall. Proc.; No. 267, 49-53(Sep 1978). 

The poor flotation response of many coals has in the past been 
attributed to such factors as differences in rank, differences in degree 
of oxidation, differences in petrographic composition, or slime coat- 
ings. The present work shows that while all these factors undoubted- 
ly influence flotation, the size distribution of the feed may override 
these. Evidence is presented which shows how this factor can lead 
to substantial losses of coarse coal (>250 ym) from a coal which 
would normally be considered amenable to flotation. Reasons for 
this loss of flotation response are suggested together with means of 
overcoming the problem. 


25331 Practical aspects of comminution. Stanier, J.F.N. Mine 
Quarry; 7: No. 9, 67, 69-72(Sep 1978). 

When a crusher or breaker installation is to be considered, 
two factors predominate: crushing or breaking performance; and 
reliability. Crushing performance was discussed by Dr. Partridge 
under Crusher Design in the section describing the selection of the 
appropriate crusher for the duty specified. Reliability is considered 
in some detail in this paper. The type and size of a crusher or breaker 
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installation for any duty should be in accordance with the 
manufacturer's recommendations based upon examination of the 
materials to be treated (whenever practicable) or upon a size grading 
and material description that may be provided by clients. Generally, 
unless otherwise specified, a crusher or breaker that will produce 
minimal fines content (below 3mm) in the crushed product is select- 
ed. 


25332 Methods for converting coal to a plastic-like condition and 
feeding same to a receiver. Kevorkian, V.; Cumings, F.J. (to - 
soll-Rand Research Inc.). US Patent 4,106,997. 15 Aug 1978. Filed 
date 13 Apr 1977. 6p. 

The invention comprises methods for converting a supply of 
solid, naturally occurring coal and like hydrocarbon material to a 
plastic-like condition solely by the application of heat, and without 
employing any extraneous additives, and conducting the plastic-like 
conditioned material to a pressurized receiver. 


25333 State of coal preparation techniques in Poland. Nowack, 
Z. Glueckauf; 114: No. 8, 349-352(Apr 1978). (In German). 

Poland’s energy program and its coal haulage figures up to 
the year 2000 are briefly outlined. The present state of coal prepara- 
tion technology is reported on and future developments pointed out. 


25334 Method of drying a superfrozen layer of a peat deposit in a 
shredded field in the Urals. Kmitovenko, A.T.; Gatitskii, N.V. 
(Sverdlovsk State Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 2, 33-37(1978). (In Russian). 

An examination is made of supplemental drying of the surface 
layer of a peat deposit by pitting, grooving, and fine slit drainage. 2 
tables. 


25335 Method to stabilize dried coal. Norman, O.L.; Seitzer, 
W.H. (to Suntech, Inc.). German(FRG) Patent 2,716,149/A/. 27 Oct 
1977. 11p. (In German). 

The invention deals with a method to improve the storage 
stability of dried lignite and subbituminous coal. This coal is instable 
when stored because it is subject to air oxidation and can burn 
spontaneously. It is thus suggested to mix the dried coal with 
undried, freshly hauled coal so that the weight ratio of dried to 
freshly hauled coal is between 1 : 2 to 10: 1. It can be seen from a 
table how many parts weight of freshly hauled coal are required in 
order to cool the heated coal according to its temperature, and to re- 
hydrate the dried coal according to its remaining moisture content in 
order to keep the coal storable. 


COMBUSTION 


REFER ALSO TO CITATION(S) 25174, 26206, 27418, 27566, 
27567, 27568, 27571, 27588, 27753, 27754, 27755, 27756, 27757, 
27758, 27759, 27760, 27761, 27762, 27763, 27764, 27842, 28137 


25336 (ANL/CEN/FE—78-12) Testing of a pulsed L-valve 
feeder for use in fluidized-bed combustion and sorbent regeneration 
units, Vogel, G.J.; Swift, W.M.; McDaniel, M.J.; Smith, G.W.; 
Ziegler, A.A. (Argonne National Lab., IL (USA)). Sep 1978. Con- 
tract W-31-109-ENG-38. 18p. Dep. NTIS, PC A02/MF AO1. 

A pulsed, L-valve solids feeder was tested at flow rates 
ranging from 2 to 50 kg/h. Particle size of the solids, pulse duration 
and pulsing-air flow rate were the main variables armen the rate 
of solids flow through the feeder. Good reproducibility of flow rates 
was achieved. The potential of the feeder was also demonstrated 
using a rapid cycle time at the solids flow rates (up to 3.5 kg/h) 
required in ANL’s fluidized-bed combustion and sorbent regenera- 
tion process development units. 


25337 (CONF-780417—, pp 21p, Paper 1) In situ combustion of 
coal, Chaiken, R.F.; Dalverny, LE Harris, M.E.; Singer, J.M. 
(Pittsburgh Mining and Safety Research Center). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


The results of the initial simulated in situ combustion experi- 
ment look promising in terms of coal combustion efficiency, control 
of thermal output, production of high temperature exhaust gases 
(greater than 1100°C), and low levels of NO/sub x/ pollution. 
Therefore, there is no reason to believe that an in situ combustor 
could not fire a steam turbine electrical generation system. It should 
be pointed out, however, that a number of potential problems with in 
situ combustors require further study. These include: the effects of 
roof falls underground on maintaining long-term burning operations, 
surface subsidence effects, possible detrimental alteration of under- 
ground aquifers, and the technical problems associated with scale-up 
operations. These problems can be evaluated only through full-scale 
field trials in natural coal seams. 
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25338 (CONF-780417—, pp 22p, Paper 2) Modeling studies for 
in situ coal combustion. Gunn, R.D. (Univ. of Wyoming, Laramie); 
Krantz, W.B. 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Two different types of combustion are used in burning coal 
underground to produce a us fuel—reverse and forward com- 
bustion. In reverse combustion, the coal is ignited at the gas produc- 
tion well; and the combustion front travels toward the injection well 
countercurrent to the flow of air. In forward combustion, the 
reaction zone travels in the same direction as the air. The two types 
of combustion are radically different in many respects. Reverse 
combustion is a carbonization process which burns the more volatile 
components of the coal but leaves a solid matrix of char or coke 
behind. Forward combustion, on the other hand, burns the coal 
a leaving only ash behind. A key problem in using forward 
combustion for gasifying coal underground is that the gases 
through the unheated coal ahead of the combustion zone. 
these gases cool, tars condense and plug the coal seam so that air 
injection has to be discontinued or extremely high injection pressures 
have to be used which can cause substantial leakage. In reverse 
combustion, the gases permeate through the hot burned region to the 

uction well; and the tars do not condense or plug the formation. 
everse combustion, however, produces a much lower heating value 
gas and utilizes a much lower percentage of the coal in the seam. 


25339 (CONF-780417—, pp 14p, Paper 13) Ignition delay stud- 
jes in shock induced ones of bituminous coals, 
Seeker, W.R.; Lester, T.W. (Kansas State Univ., Manhattan). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Measurements have been made on the ignition behavior of 
two bituminous pulverized coals and one soot sample in the tempera- 
ture range 1200 to 2000°K. The samples (20 mg) were introduced on 
a small plate located near the end-wall and suspended from the top 
of the shock tube. The incident shock dispersed the sample forming a 
uniform dust cloud which was then heated by the arrival of the 
reflected shock wave rebounding off the end-wall. The dust cloud 
ignition was marked by a sharp decrease in laser beam extinction due 
to particle shrinkage from the combustion process and by a sharp 


increase in line emission of the cloud due to the increasing tempera- 
ture of the particles. The ignition delay was taken as the time 
between arrival of reflected shock and these ignition indications. The 
ignition delay followed an Arrhenius type behavior with initial gas 
temperature and no evidence was found of pressure dependence. 
The larger Pittsburgh coal had a longer ignition delay at any 


temperature than the smaller sample. The Illinois coal was the more 
reactive coal having the shorter ignition delays even though the 
volatile matter content of two were similar (33.2 percent for 
the Illinois coal and 35.5 percent for the Pittsburgh) and the smaller 
Pittsburgh sample and the Illinois had approximately the same size 
distribution. The observed ignition behavior cannot be explained 
merely in terms of simple, homogeneous ignition alone inasmuch as 
volatile matter content, devolatilization rates, and resulting product 
distributions are similar for two coals with markedly different igni- 
tion delays. Some of the results, as for example the increase in delay 
to ignition with size, can be explained qualitatively by a heteroge- 
neous theory; however, it is apparent that any successful theory of 
coal ignition must consider the inherent surface reactivity. 


25340 oe 26p, Paper 14) Ignition and burning 
of coal chars and the parent in a special shock-tube system. Davis, 
W.P.; Baer, A.D.; Ryan, N.W. (Univ. of Utah, Salt Lake City). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


An experimental comparison has been made between the 
ignition and burning characteristics of a Utah, high-volatile bitumi- 
nous coal and chars prepared from this coal by flash pyrolysis in an 
inert atmosphere. A special shock-tube technique was employed in 
which 20- to 30-4m diameter particles were dispersed and heated by 
deceleration in the doubly compressed gases behind a reflected 
shock wave. Total test times of 40 to 50 msec at constant pressures 
of 7.5 and 15 atms were employed. Mixtures of nitrogen and oxygen 
were used in the shock tube, and in the tests the oxygen partial 

essures were varied from 0.35 to 2.9 atms for gas temperatures 
on 1200 to 1600°K. A series of tests were made under essentially 
identical conditions for the parent coal; a char in which 56 percent 
of the volatiles had been removed and a char which contained 
essentially no volatile matter. Since the particles were heated in the 
shock tube to the gas temperature in only a fraction of the time to 
ignition, the ignition data should be interpretable in terms of classical 
explosion theory. Such an analysis suggests that these data cannot be 
explained in terms of the simplest forms of this theory. An important 
qualitative observation has been made. Under identical test condi- 
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tions, the ignition times and estimated burning rates for the coal and 
the chars are essentially the same. The principal difference noted 
between the coal and chars was a decrease in the intensity of the 
radiation from the reaction as the fraction of volatile matter in the 
particles was decreased. Apparent conclusions suggested by these 
results are that problems ex while burning the chars in a 
pulverized-fuel burner would likely not be the result of longer 
ignition times nor of slow burning rates but could be the result of 
insufficient radiation from the flame region to preheat the unreacted 
particles. 


25341 (PB—284534) Miniplant studies of fluidized- 

bed coal combustion: third annual for August 1976— 

1977. Hoke, R.C.; Bertrand, R.R.; Nutkis, M.S.; Ruth, L.A.; Greg- 
, M.W. (Exxon Research and Engineering Co., Linden, NJ 
SA)). Apr 1978. Contract EPA-68-02-1312. 246p. 

The report presents further results of studies of the environ- 
mental aspects of the pressurized fluidized-bed coal combustion 
process, using the. 218 coal/hr ‘miniplant’ continuous-combus- 
tion/sorbent-regeneration system (0.63 equivalent), and a 13 kg 
coal/hr bench-scale system. Previous combustion studies on the 
miniplant combustor were extended to investigate emissions of SO:, 
SO., NOx, and particulates during combustion of a high-sulfur coal, 
and with the use of precalcined limestone as the SO. sorbent. 
Percentage SO. removals obtained with the high-sulfur coal were 
similar to earlier ones with intermediate-sulfur coal. Precalcined 
limestone proved to be as effective as dolomite (on a Ca/S molar 
basis) in removing SO2. The performance of the miniplant regenera- 
tor was demonstrated in an uninterrupted 125-hr run with continu- 
ous circulation of sorbent between the combustor and the regenera- 
tor. A granular bed filter for high temperature/pressure flue gas 
particulate removal was installed on the miniplant: initial shakedown 
was completed with a 24-hr continuous run. Sampling was complet- 
ed on the miniplant combustor for comprehensive analysis of emis- 
sions. 


25342 Vortical burners for combustion of lean coal. Wroblewska, 
V.; Zelkowski, J.; Szymczak, J. Energetyka; 32: No. 7, 283-288(Jul 
1978). (In Polish). 

The — presents the scope and results of complex research 
work which preceded elaboration of a vortical burner for stable 
combustion of lean and moist coal. The technical and economical 
effects of employing these new type burners in OP-380k type boilers 
at the Lagisza Power Plant are also described. 


25343 Limits of usability of coal waste as a fuel for coal-dust 
Poly Zelkowski, J. Energetyka; 32: No. 7, 288-290(Jul 1978). (In 
‘olish). 

This paper presents an analysis of the relationship between 
the quality of a fuel and the possibility of obtaining stable ignition. 
The mentioned relationship is based on a criterion of achievement 
under adiabatic conditions of a temperature increment of about 
950°C due to combustion of the volatile matter. It was found that in 
a boiler furnace coal waste with calorific value exceeding 8374 kJ/ 
kg could be combusted. 


25344 Combustion of low grade coal. Morrison, G.F. London; 
IEA Coal Research (1978). 91p. (CTIS/TR—02). 

This technical review of the literature includes an assessment 
of the increasing extent to which lignite, brown coal, peat, and 
bituminous shale are combusted for power generation. Although the 
most common form of combustion plant in use today, the firing of 
pulverized low grade coal has presented major operational problems 
of erosion, corrosion, and fouling of heat exchange equipment. 
Recent ry in the design of pulverized fired stations 
are discussed. Fluidized bed combustion has the sag so to over- 
come many of these problems and a brief history of the development 
of this form of combustion and an assessment of current research is 
included. One important parameter in the future development of low 
grade coal combustion is the ability of power stations to comply 
with national emission standards. The influence of combustion mode 
on the emission of SO2, NO/sub x/, and particulates is reviewed. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 25355, 26777, 26968 


25345 (NP—23460) Coal development in the Northern Great 
Plains: the impact on revenues of state and local governments. Stinson, 
T.F.; Voelker, S.W. (Department of Agriculture, Washington, DC 
(USA)). Jan 1978. 70p. Dept. of Agriculture, Washington, DC. 
Development of Northern Great Plains coal resources will 
create new demands for State and local government services. Devel- 
opment will also produce increased government revenues. Speci 
taxes on coal production have been enacted in Montana, North 
Dakota, and Wyoming in order to insure that State and local 
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governments receive sufficient revenues to finance the new services 
required. This study reports detailed estimates of the State and local 
taxes that would be paid by three different sized coal mines and their 
employees in Montana, North Dakota, South Dakota, and Wyoming. 
The estimates were obtained by using the ENERTYTAX< simulation 
model. 


25346 (PB—283966) The pennsylvania coal model - executive 
summary. Report on Phase 1. Knight, C.G.; Manula, C.B. (Pennsyl- 
vania State Univ., University Park (USA)). Jun 1977. 69p. 

In the model formulation, data banks on coal supply, trans- 
portation, and demand are used in a linear optimization procedure 
which derives potential coal supply systems under alternative future 
demand scenarios. Insights into such policy areas as coal production, 
cash flows, employment, land use, and environmental quality may 
also be gained. 


25347 (PB—283967) The pennsylvania coal model. Report on 
Phase 1. Knight, C.G.; Manula, C.B. (Pennsylvania State Univ., 
University Park (USA)). 30 Jun 1977. 311p. 

In the model formulation, data banks on coal supply, trans- 
portation, and demand are used in a linear optimization procedure 
which derives potential coal supply systems under alternative future 
demand scenarios. Insights into such policy areas as coal production, 
cash flows, employment, land use, and environmental quality may 
also be gained. 


25348 World coal trade. Markon, G. (Bureau of Mines, Wash- 
ington, DC). World Coal; 4: No. 11, 20-23(Nov 1978). 

World coal trade in 1977 totalled 198,597,111 metric tons, 
which was 4.0 percent greater than in 1976. This reversed the sharp 
downward trend. World coal exports in 1977 were characterized by: 
continued depressed conditions affecting basic steel industries and 
electric energy demand in many market economy countries; relative- 
ly good coal supplies available for purchase; price-sensitive market 
shifts and firmer coking coal prices; and larger steam coal move- 
ments in international trade. There were nine major coal-exporting 
countries, each shipping more than 1,900,000 tons to foreign markets 
in 1977. Together, these nine countries accounted for about 97.9 

rcent of the international trade in coal. Twenty-six major import- 
ing countries (those reporting coal imports of 500,000 tons or more) 
accounted for 192,238,000 tons, or 97.7 percent of all anthracite and 
bituminous coal imported in 1977. 


25349 Statistics of the economy. Figures for coal mining from 
January to April, 1978. Glueckauf; 114: No. 13, 582-585(Jul 1978). (In 
German). 

A table presents: hauling, briquetting, coking, number of 
persons employed and power generation in brown coal and hard 
coal mining, hard coal reserves stored; products of the coking 
industry. 


25350 Coal for Western Europe's energy supply. Posner, E. 
Glueckauf; 114: No. 7, 316-319(Apr 1978). (In German). 

The r gives a survey on the data and tendencies of June 
and December 1977 and the consequences resulting for pit coal 
sae in the investigations of the study group on coal mining in 

estern Europe (CEPCEO) (GG). 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 25287, 25288, 25294, 27753, 
27754, 27755, 27756, 27757, 27759, 28093, 28122, 28137, 28139 


25351 (EPA—600/7-78-007) Recommended health and safety 
guidelines for coal gasification pilot plants. (National Inst. for Occu- 
— Safety and Health, Rockville, MD (USA); Enviro Control, 
nc., Rockville, MD (USA)). Jan 1978. 245p. (DHEW/PUB/ 
NIOSH—78-120). NTIS. 

The greatest toxic hazards in coal conversion are presented 
by the known and suspected carcinogens, because they are hazard- 
ous at low levels of exposure, have delayed action with no immedi- 
ate warning, and have grave consequences. As for routes of entry, it 
is to be noted that various solids and liquids may reach the body by 
inhalation of particles, deposition of particles, or indirectly by con- 
tact with dirty surfaces. Other toxicants are most likely to enter the 
body by inhalation. The overall carcinogenic hazard cannot be 
egg estimated from chemical analysis alone, because the possi- 

le interactions are far too complex. Further, the hazard cannot at 
present be quantitatively defined by available biological tests. The 
same limitations probably apply to toxic effects other than carcino- 
enesis, with the posible exception of some immediate responses 
e.g., chemical asphyxia, primary respiratory irration). It is not 
practical to recommend comprehensive workplace exposure limits 
on a basis similar to those for individual toxicants; however, a limit 
for one important kind of hazard (high-boiling suspected carcino- 
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gens) can be recommended. The carcinogenic hazards associated 
with airborne particles and surface contamination are the most 
crucial of the whole spectrum and offer a practical target for 
control, if not for quantitative evaluation. The only direct quantita- 
tive evidence now availabl is from epidemiology in analogous circul- 
stances and there are severe limitations on the comprehensiveness 
and reliability of such evidence. Some specific targets for control 
through industrial hygiene practices can be identified. The presence 
of any strong irritant of the respiratory mucosa, other mucous 
surfaces, and the skin should be regarded as a danger signal because 
of possible potentiation of carcinogens and other toxicants. 


25352 (ORAU—152) Interim report: basic employment skill 
training project. Thompson, K.; Weseman, M. (Oak Ridge Associat- 
ed Universities, Inc., TN (USA). Manpower Education, Research 
and Tranining Div.). Nov 1978. Contract EY-76-C-05-0033. 22p. 
Dep. NTIS, PC A02/MF AOl1. 

The Basic Employment Skill Training (B.E.S.T.) project is 
one of the U. S. Department of Energy E) activities aimed at 
ensuring the supply of skilled manpower to carry out its energy 
mission. Using Department of Labor (DOL) funds, B.E.S.T. will 
train 350 migrant and seasonal farmworkers for entry-level employ- 
ment in the coal mining industry. This program is an example of 
DOE and DOL cooperation to accomplish national goals. The 
project’s emphasis on training women, minorities, and Vietnam-era 
veterans will assist the coal industry in meeting affirmative action 
goals by providing well-qualified persons for employment. This 
report discusses planning and major activities of the project through 
the period ending October 13, 1978. It is too early to evaluate the 
performance of the B.E.S.T. project concerning the most significant 
measure of success--placement of graduates in unsubsidized training- 
related employment. The ent of Energy, Department of 
Labor, the Basin, Wabash Valley College, and Oak Ridge Associat- 
ed Universities are all playing major roles in the program’s oper- 
ation. 


25353 Health protection of European miners from the physician's 
point of view. Amoudru, C. (Charbonnages de France, 75 - Paris). 
Glueckauf; 114: No. 6, 268-271(Mar 1978). (In German). 

The medical interest is centered on the respiratory organs. 
Though the frequency of pneumoconiosis recognizable by means of 
x-ray diagnosis has declined by a factor of 10 to 0.2 or 0.3 per cent, it 
is recommended not to neglect the improvement of technical pre- 
vention. The x-ray picture only gives belated evidence of health 
injuries and only poorly represents functional disturbances like asth- 
matic breathing. The problem of underground health protection 
requires the cooperation of pneumologists, toxicologists, and indus- 
trial physicians. 


25354 Mine Injuries and Worktime, Quarterly. Mine Inj. Work- 
time Q.; 1-18(1978). 

All current data presented are preliminary and subject to 
change. The data are compiled from reports by operators of mines 
for personnel directly engaged in production, cleaning, milling, 
shipping, development, and maintenance and repair work, including 
direct supervisory and technical personnel and contract mining 
services. Reports are submitted as required under the Federal Mine 
Safety and Health Act of 1977, Public Law 91-173 as amended by 
Public Law 95-164. Compilations are based on reports received at 
the Health and Safety Analysis Center as of the 25th of the month 
(or first subsequent workday) following the end of the reported 
quarter. 


REGULATIONS 
REFER ALSO TO CITATION(S) 25282, 26768, 26774, 26775, 26808 


25355 (DOE/RA—0009) Federal coal leasing and 1985 and 1990 
regional coal production forecasts. (Department of Energy, Washing- 
ton, DC (USA). Office of Leasing Policy Development). Oct 1978. 
162p. Dep. NTIS, PC A06/MF AO1. 

The future consumption of coal will depend on numerous 
market interactions, including public policy regarding energy con- 
servation, air quality standards, production and transportation eco- 
nomics, and the normal demand shifters such as income, population 
and price of substitutes. The ability to supply coal, on the other 
hand, will be dependent on the reserve base, the economics of coal 
extraction and transportation, the leasing systems and schedules 
employed for the publicly owned portion of the resource, and the 
institutional constraints imposed by such factors as ownership pat- 
terns. Production of Western coal and the contribution that may be 
expected for Federal lands are major factors in formulating a Feder- 
al coal leasing program. Thus, anticipating the need for coal produc- 
tion data, Secretary Andrus requested that Secretary Schlesinger 
develop long-term regional coal production expectations consistent 
with the President's energy program. These forecasts are to be an 
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integral part of the ent of the Interior's comprehensive 
review and redirection of the Federal coal leasing program. The 
forecasts are presented in tables representing three different scenar- 
ios. It can be seen that Federal is significant in all three of these 
scenarios, ranging from a low of 50 percent to 100 percent of the 
additional production to meet the projected production shortfalls. 
The assumptions and methodology involved are detailed. (LTN) 


25356 (ORAU—151) Impact of the Surface Mine Control and 
Reclamation Act of 1977 on professional land surveyors. Gaston, R.J. 
(Oak Ridge National Lab., TN (USA)). Dec 1978. Contract EY-76- 
C-05-0033. 88p. Dep. NTIS, PC A05/MF AO1. 

This report sets forth the analysis of data and the findings of 
the study conducted for the Office of Surface Mining Reclamation 
and Enforcement, U.S. ent of the Interior. The Federal 
Surface Mine Control and Reclamation Act of 1977 requires that 
valid surface coal mine permit applications include certification of a 
number of component mine structures by ne engi . Li- 
censed professional land surveyors object to provisions believ- 
ing that they are being unjustly preempted from continuing to supply 
independent professional services as has been the practice in much of 
the Appalachian coal region. The Act will have a variety of adverse 
impacts on a limited number of land surveyors in six Appalachian 
states. The estimated number of directly affected surveyors is less 
than 500 and potential income loss is estimated to be between 
$700,000 and $3.5 million annually. Two major reasons for surveyor 
preemption were examined. The issue of public health and safety 
considerations in surface mine plans appears to be overstated for 
most preempted functions poe ae pe impoundments. The issue of 
surveyor inability to meet technical requirements embodied in the 
Act also appears to be overstated due to the Act's similarity with 
technical requirements that have been in effect for a number of years 
in several state reclamation laws. The record of surveyors’ demon- 
strated competence in past professional service was unchallenged. 
The principal findings reflect a general area of agreement among 
knowledgeable parties (by no means unanimous) that theAct be 
amended to give state governments the power to determine the 
professional qualifications necessary for certifying surface mine 
permit applications in their own states. 


25357 Invitation of the EC to tender for fuel gasifaction and 
— Technol.-Nachr. Manage.-Inf.; No. 243, 4(Jul 1978). (In 
erman) 


The EC Commission, in its Official Journal of June 30th, 1978 
(No. C154/2) invites to tender for financial aid for demonstration 
= in the field of liquefaction and gasification of solid fuels. 

ie Commission expects new techniques and technologies to be 
used for the projects. It can contribute up to 40% of the overall 
costs of the demonstration project, half the amount to be repayable 
in case of subsequent industrial utilization. Applications are to be 
sent in by Sept. 30th, 1978. The text of the tender is presented. 


PETROLEUM 


REFER ALSO TO CITATION(S) 25795, 26745 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 25466, 25506 


Surprising productivity from low-resistivity sands. Vajnar, 
E.A.; Kidwell, C.M.; Haley, R.A. pp tp Section EE of Transac- 
tions of the SPWLA eighteenth annual logging symposium. Hous- 
ton, TX; Society of Professional Well Log Analysts, Inc. (1977). 

From 18. annual symposium of the Society of Professional 
Well Log Analysts; Houston, TX, USA (5 Jun 1977). 

In this paper we will present three examples illustrating the 
successful exploitation of low-resistivity sands. The wells have been 
completed and tested, and long-term production data is available on 
two of them. The results clearly showed us that we could lessen our 
screening requirements and make money producing low-resistivity 
sands. We present one example of water-free oil production from a 
clean sand where the apparent water saturation is 65 to 70 percent. 
Shaly sands do make up a significant portion of what we call low- 
resistivity sands. The distribution of the shale in the sand section is 
critical to the evaluation of the sand. Core data (conventional or 
sidewall samples) is very helpful in determining the clay distribution. 
One of the examples is a laminated to thinly-bedded sand/shale 
sequence in which net sand is very hard to determine. Thin sections 
showed the sand laminae were relatively clean and the zone was 
tested with pleasant results. The reservoir continuity has not been 
proven by long-term production; however, logs indicate the integri- 
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ty of the sand-shale sequence remains constant over quite an area. 
Another type of shaly, low-resistivity sand is one with clay coated 
grains and pore-filling clay. We also present one example of produc- 
tion from this kind of sand. Scanning electron microscope photos 
and core analyses of this sand were pessimistic. However, the 
producing rates were high. None of these sands was evaluated based 
on log analysis alone. 


25359 Petroleum-geologic zonation of the Soviet Far Eastern 
marginal seas. Alekseychik, S.N.; Zavadskii, V.A. Int. Geol. Rev.; 20: 
No. 11, 1267-1270(Nov 1978). 

Translated from Geol. Nefti Gaza: No. 6, 37-40(1977). 

We divided petroleum—geologic elements into two groups: 
oil—gas generating (OGG) and oil—gas accumulating (OGA) struc- 
tures. The OGG group consists of belts, provinces, megabasins, 
basins, and subbasins. Within these primarily oil—gas reservoir areas 
we distinguish the relatively OGA elements: regions, areas, 
zones, fields, and deposits. 


25360 Formation and distribution of gas-oil accumulations in the 
paleozoic subsalt deposits of the northern marginal zone of the Caspian 
depression. Svetlakova, E.A.; Kopytchenko, V.N. Int. Geol. Rev.; 20: 
No. 11, 1330-1338(Nov 1978). 

Translated from Sov. Geol.; No. 10, 35-45(1977). 

We consider the formation and distribution of the gas—oil 
(gas-condensate) accumulations in the upper Paleozoic subsalt depos- 
its of the northern marginal zone of the Caspian depression. On the 
basis of a detailed analysis of the geological, geochemical, and other 
conditions of preservation and conversion of the disseminated organ- 
ic matter (DOM), we conclude that the principal sources of the 
hydrocarbons (HC) are the Devonian—Middle Carboniferous oil- 
source sequences. A result of the complex (stepped) migration of the 
hydrocarbons from these deposits, accumulations of oil and gas (gas- 
condensate) were formed in the Middle Carboniferous—Lower Per- 
mian deposits. From factual geological—geophysical and geochemi- 
cal data, and also the results of sampling deep exploratory wells (the 
West Teplovo area), there is a possibility of discovering tectonically 
screened deposits of oil and gas in the marginal sectors of the basin, 
confined to the sunken blocks of structures and associated with faults 
in the subsalt Paleozoic sequence. 


25361 Possible occurrence of hydrocarbons in Devonian reefs of 
Northwestern Germany. Krebs, W. (Technische Univ. Braunschweig 
(Germany, F.R.). Inst. fuer Geologie und Palaeontologie). Erdoel- 
Erdgas Z.; 94: No. 1, 15-25(Jan 1978). (In German). 

The Cambrosilurian black shales in the subsurface of north- 
western Germany can be excluded as possible source rocks of 
hydrocarbons due to a widespread Caledonian deformation and 
metamorphism. Possible favourable source rocks are late Middle and 
early Upper Devonian black shales which are time-equivalent to the 
Devonian reefs. The primary porosity (13-66%) of most of the 
Devonian reefs was reduced during early diagenesis and precipita- 
tion of equant calcite mosaics during late diagenesis completely filled 
the remaining pore spaces. In the Iberg-Winterberg buildup liquid 
hydrocarbons were introduced before late diagenesis ended. The 
liquid hydrocarbons underwent later thermal alteration to pyrobitu- 
men (impsonite). Postorogenic dolomitization and formation of frac- 
ture, porosity characterize the secondary porosity in the Devonian 
buildups. 


25362 Oil method of submerged rig. Mair, H.J. Indian 
East. Eng.; 120: No. 1, 23-26(Jan 1978). 

A new type of submerged rig for under sea oil exploration is 
described. The equipment for shallow and deep sea exploration is 
discussed. (LF) 


25363 Distribution of oil and gas fields in the regions attached to 
continent of the Far East. Saprygin, S.M.; Gorokhov, V.K.; Tronov, 
Yu.A.; Kharakhinov, V.V. (All-Union Scientific-Research Geologi- 
cal Surveying Inst. for Petroleum, Leningrad, USSR). Geol. Geofiz.; 
1: 3-12(Jan 1978). (In Russian). 

The spatial distribution of oil and gas fields in Sakhalin, 
Hokkaido, Honshu and Taiwan islands are discussed. It is noted that 
commercial accumulations of hydrocarbons occur in Late Cenozoic 
stratum of sedimentary deposits, where fragmentary rocks are pore 
type reservoirs. It is ascertained that the productivity of basins, 
which contain similar deposits in eugeosyncline zones (Sakhalin, 
Honshu) by one—two orders is more than those basins of miogeo- 
syncline ones (Hokkaido, Taiwan). The considerable oil and gas 
fields within separate basin dispose along the wrench faults are 
distinguished by their morphostructure and seismicity, where former 
ones intersect other large faults. The direct relation in distribution of 
oil and gas reserves from tectonic parameters of traps is observed in 
environs of the same intersect junction of faults. 


25364 Oil and gas traps of reef origin in the southeastern Pre- 
Caspian syneclise. Chepelyugin, A.B.; Sheremet’eva, G.A. Ne/fiega- 
zov. Geol. Geofiz.; No. 1, 3-7(1978). (In Russian). 
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Substantiation is offered for the presence of nonstructural 
layers in Paleozoic deposits of the southeastern Pre-Caspian depres- 
sion that are associated with structures of reef-origin in the Vizei- 
Bashkir complex. A new area is suggested for oil and gas exploration 
in Paleozoic reservoirs of reef origin that are widely developed in 
the southeastern Pre-Caspian area. 5 references, 3 diagrams. 


25365 Characteristic changes in the physical properties of terri- 
genous rock of subsaline layers in the eastern margin of the Pre- 
Nehees depression, Kunin, N.Ya.; Gatsolaeva, S.S.; Kosov, A.A. 
Neftegazov. Geol. Geofiz.; No. 1, 7-10(1978). (In Russian). 
A study of the physical properties of subsaline terrigenous 
ee of the eastern rim of the Pre-Caspian depression has estab- 
ished a zonality of changes in the density and porosity of terrigen- 
ous rock that is characterized by reduced density and increased 
rosity in proportion to the rock's distance from the border of the 
Pre-Caspian depression and submersion of the subsaline layers. This 
change in physical ons peed is associated with the development of 
abnormally high stratal pressures in subsaline layers. 8 reference, 1 
diagram. 


25366 Exploratory prospects of lithological—stratigraphic and 
tectonically screened oil and gas deposits in the South Emben Region. 
Korneev, V.I.; Kripinevich, V.L.; Shcherbinin, V.1.; Blotskii, I.A. 
Neftegazov. Geol. Geofiz.; No. 1, 10-13(1978). (In Russian). 

The structure and oil—gas potential of the suprasaline com- 
plex of rock is defined with greater precision by an analysis of 
geological—geophysical operations. An identification and forecast- 
ing is made of a number of lithological—stratigraphic and tectonical- 
ly screened oil and gas traps. Recommendations are made for 
selecting areas for exploratory drilling and geophysical research. 


25367 Succession of oi] exploratory operations in the upper Per- 
mian-Triassic complex of the depression. Lipatova, V.V. 
Neftegazov. Geol. Geofiz.; No. 1, 13-15(1978). (In Russian). 

The presence of oil—gas manifestations in the Jurassic-Lower 
Cretaceous Layers in the Pre-Caspian depression is shown to be an 
exploratory criterion for identifying oil and gas deposits in the upper 
Permian-Triassic complex. Exploration and survey operations of 
upper Permian and Triassic deposits should be conducted primarily 
in structures or in individual limbs where hydrocarbon accumula- 
tions have been found in younger layers. 5 references. 


25368 Prospects of developing the deeply submerged Pre-Jurassic 
complexes of southern Mangyshlak. Arabadzhi, M.S.; Gavrilov, V.P.; 
Mil’nichuk, V.S.; Rudnev, A.N. Neftegazov. Geol. Geofiz.; No. 1, 18- 
20(1978). (In Russian). 

On the basis of mathematical methods (correlation analysis), 
an examination is made of the structure of Pre-Jurassic deposits in 
drilled sectors of Mangyshlak, and a forecast is made of their internal 
structure. Practical recommendations are made for areas that have 
not been drilled. 2 tables. 


25369 Identification of abnormally high stratal pressure zones in 
southwestern Tadzhikistan. Vakhitov, M.A.; Kalomazov, R.U.; 
if V.V. Neftegazov. Geol. Geofiz.; No. 1, 27-30(1978). (In Rus- 
sian). 

An overall identification of abnormally high pressure stratal 
zones is made by various methods (change in chlorine ion content in 
the flooding solution filtrate by measuring specific electrical resis- 
tance, clay density in the residue, pH and Eh by electrometric 
methods, etc.), as a result of experimental—methodological studies in 
southwestern Tadzhikistan. An examination is made of methods 
which make it possible to forecast operatively the intervals of 
abnormally high pressure stratal zones in the drilling process. Those 
methods can be used in exploratory-survey operations in zones of 
developing abnormally high stratal pressures in the region under 
examination. 3 references, | diagram. 


25370 Reliability of radiometric testing of exploratory-survey 
boreholes in southern Mangyshlak. Lezhankin, S.I. Neftegazov. Geol. 
Geofiz.; No. 1, 30-34(1978). (In Russian). 

A discussion is made of problems dealing with the reliability 
and greater geological information obtainable from radiometric test- 
ing of seams in exploratory boreholes. An examination is made of the 
mechanisms and _ conditions for the emergence of 
radiohydrogeochemical abnormalities in cement and the physico- 
chemical bases of processes occurring on contact with cement-stratal 
fluid in a hydrodynamic stratal-borehole system. Examples are given 
for the practical use of the radiohydrogeochemical effect in explora- 
tion and survey of oil and gas deposits in southern Mangyshlak. 3 
references, 3 diagrams. 


25371 Possible seismic survey identification of reefs within the 
southwestern rim of the Mukhanovo-Erokhoy trough. Rikhter, V.1.; 
Malykhin, M.D.; Safin, I.G. Neftegazov. Geol. Geofiz.; No. 1, 34- 
37(1978). (In Russian). 

An examination is made of the possible seismic survey identi- 
fication of reef structures in the Mukhanovo-Erokhov trough. An 
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analysis is made of seismic survey materials and known exploratory 
reef characteristics are used as applicable to the region in question. 
Recommendations are made for the survey of reef structures in the 
belt along the rim of the Mukhano-Erokhov trough, including the 
internal and external marginal zones. 4 references, 3 diagrams. 


25372 Informational—exploratory system for studying pay seams 
of the Uzen field. Vedenyapin, E.N.; Polyanskii, A.K.; Cherevych- 
nik, Yu.K.; Chernitskii, A.V. Neftegazov. Geol. Geofiz.; No. 1, 41- 
44(1978). (In Russian). 

An examination is made of a method that uses a computer for 
automatic recording, storage, systematization and selection of initial 
industrial—geophysical data on the structure of pay horizons of the 
Uzen field. 6 references, 1 table. 


25373 Influence of post-trap tectonic movement on hydrocarbons 
migration in the area of Tunguska syneclize. Starosel'tsev, V.S. Geol. 
Geofiz.; No. 9, 49-58(1978). (In Russian). 

Analysis of structure and history of tectonic development of 
the Tunguska synecline allowed to consider the influence of posttrap 
tectonic movements on hydrocarbon migration and transformation 
of deposits. Possibility is expressed on trapping the hydrocarbons by 
a network of bed and crosscutting trap intrusions confined to nega- 
tive paleo-structures. Intensification of the migration flow to the N- 
E and N-W flanks of the syneclize is interpreted. 


25374 Use of natural gamma-radiation spectrometry for studying 
oil and gas bearing basins. Gottikh, R.P. Sov. Geol; No. 3, 68- 
80(1978). (In Russian). 

An examination, based on considerable data, is made of the 
characteristics of radioactive element distribution in pits and in 
ancient sedimentation basin areas. Considerable information is of- 
fered by spectrometry of natural gamma radiation in studies of layers 
of complex polymictic composition, paleogeographic reconstruc- 
tions, the correlation and evaluation of clay content of collectors, the 
study of collector properties of carbonate collectors and in the study 
of chemogenous layers. The need for the faster introduction of the 
gamma-spectrometric method of natural radiation into geological- 
geophysical research is indicated. 4 references, 5 figures, 2 tables. 


25375 Mechanism of forming stress in foci of man-made earth- 
quakes. Fomin, V.M.; Voleisho, V.O. Sov. Geol; No. 3, 103- 
113(1978). (In Russian). 

An examination is made of the formation of stress in foci of 
man-made earthquakes. An analysis is made of deformation factors 
of the earth’s surface as a result of separation of stratal waters and 
the filling of reservoirs. 7 references, 4 figures, 2 tables. 


25376 Specifics of gas and oil accumulation in stratigraphic traps. 
Bereto, Ya.A.; Shmelev, E.A. Sov. Geol.; No. 3, 21-30(1978). (In 
Russian). 

The conditions of oil and gas accumulation in stratigraphic 
traps differ as do the physical (migratory) properties of oil and gas. 
The formation of industrial gas accumulations of a stratigraphic type 
is possible only when the surface variances higher than eroded 
margin of the seam-collector come into contact with layers possess- 
ing gasproof properties. Hydrogeological conditions significantly 
influence the accumulation of oil in stratigraphic traps. Favorable 
conditions for oil accumulation are created on the rims of inter- 
mountain depressions and internal slopes of forward deflections 
where there have been developed weakly mineralized stratal waters 
whose pressure heads are frequently lowered downward along the 
surface downgrade of the variance (positive hydrodynamic gradi- 
ent). Corresponding gas deposits have been established only within 
the limits of platforms. The lithological factor plays a decisive role in 
shielding those deposits. The possibility of hydrocarbon accumula- 
tion in stratigraphic traps is theoretically substantiated in the pres- 
ence of a negative hydrodynamic gradient. Methodical recommenda- 
tions are offered for surveying oil and gas deposits of the stratigra- 
phic type. 23 references, 3 figures, 1 table. 


25377 Origin of hydrogen sulfide containing natural gases of oil 
and gas bearing basins. Amurskii, G.I. (All-Union Scientific-Research 
Institute of Natural Gas, Moscow, USSR); Goncharov, E.S.; Zha- 
brev, I.P.; Solov’ev, N.N. Sov. Geol.; No. 5, 56-68(May 1977). (In 
Russian). 

An examination is made of basic geochemical processes 
which account for the appearance and accumulation of hydrogen 
sulfide in natural gases in oil and petroleum basins which contain 
carbonate-evaporite formations having regional significance. The 
formation of deposits of hydrogen sulfide-containing gases having a 
heightened hydrogen sulfide content (0.5 to 1 percent and more) 
cannot be satisfactorily explained without recognizing that the 
chemical interaction of sulfates and organic matter and hydrocar- 
bons at significant depths has played a leading role in genesis of that 
formation. The retention of hydrogen sulfide in the earth's interior 
mainly depends on the direction of geological-geochemical processes 
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accompanying the migration of hydrogen sulfide-containing gases. 2 
illustrations, 26 references. 


25378 (MLM—2558(TR)) Application of coal petrographic 
methods in leum and natural gas tion. Teichmueller, M. 
Translated from Erdoel Kohle, Erdgas, Petrochem.; 24: No. 2, 69- 
76(Feb 1971). 24p. . NTIS, PC A02/MF A01. 

The relationship that exists between coalification and » 
formation of liquid petroleum and natural gas depends entirely u 
the temperature in the earth's crust and the duration of heating. 
degree of coalification can be determined by reflectivity ~~ lo 
ments on very small vitrinitic (huminitic) inclusions in sedimentary 
rocks, because a satisfactory correlation has been established be- 
tween mean reflectivity (R/sub m Oil/) and different parameters of 
chemical rank using 900 vitrites of different rank. This paper reports 
the considerable experience obtained with this method using cores 
and cuttings from boreholes of the German oil industry. Subsequent- 
ly, examples from other countries are described which confirm the 
applicability of the method. Results obtained so far “—_ that oil 
deposits may occur when the reflectivity (R/sub m il/) of the 
vitrinite lies between 0.3 and 1.0% (brown coal to high-volatile 
bituminous stage), whereas economic gas deposits may be found 
when R/sub m Oil/ extends from 0.7 > 2.0% (high-low volatile 
bituminous stage). 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 25517, 26782, 27360, 27361, 
27418, 27484 


25379 (BETC—78/3) Contracts and grants for cooperative re- 
search on enhanced oil and gas recovery and improved drilling meth- 
ods. review No. 15, quarter ending June 30, 1978. Linville, B 
(ed.). (Department of Ener, y, Bartlesville, OK (USA). Bartlesville 
Energy Technology Center). Sep 1978. 121p. Dep. NTIS, PC A06/ 
MF AOl. 

Reports are made on supporting research and field projects in 
micellar-polymer flooding, improved waterflooding, CO: injection/ 
flooding, thermal/heavy oil recovery, enhanced gas recovery in the 
West by massive hydraulic fracturing, Eastern gas shales (field 


projects and resource delineation), and improved drilling methods. 
DLC) 


25380 (DOE/EIA—0103/17) Midterm oil and gas supply model- 
ing system methodology description. Everett, C.; Mahn, N.; Jones, K 
(Department of Energy, Washington, DC (USA). Energy Informa- 
tion Administration). Nov 1978. 51p. Dep. NTIS, PC A04/MF AO1. 

The Midterm Oil and Gas Supply Modeling System is a 
computer based model which projects domestic oil and natural gas 
production for 15 years based on economic and engineering factors 
which affect oil and gas supply. The regional oil and supply 
curves developed are be to the Project Independence Evaluation 
System (PIES). The Oil Supply Model consists primarily of three 
interconnected submodels: a Drilling Submodel, which considers 
information about the economic gradations of the resource base, the 
level of future expected prices, and various constraints to explorato- 
ry drilling activity to project regional exploratory drilling; a Re- 
source Submodel which translates exploratory drilling, the prospects 
for finding oil, the intensity of development, the fraction of oil-in- 
place which can be recovered by either primary, secondary, or 
tertiary methods, and the fraction of proved reserves which can be 
produced each year into annual regional production quantities; and 
an Economic Submodel which calculates a minimum acceptable 
price for each year’s quantity of reserves proved. The Gas Supply 
Model, which produces supply projections for non-associated natu- 
ral gas and its coproducts, is identical to the Oil Supply Modeling 
System with the following exceptions: first, gas finding rates are 
estimated as a function of total drilling (exploratory and develop- 
mental) rather than exploratory drilling; and second, the components 
of the oil model which represent enhanced recovery are not present. 
Also included in the Midterm Oil and Gas Supply Modeling System 
is a Financial Model which tabulates detailed costs and revenue 
informationcalculated from the minimum acceptable price model 
into regional income statements and selected balance sheet items for 
the oil and gas producing industry. This submodel is used to deter- 
mine the capital expenditures necessary to provide the projected 
production quantities. 


25381 (EUR—6062EN) Energy requirement for North Sea oil by 
secondary and tertiary production methods. Peckham, R.J.; Klitz, J.K. 
(Commission of the European Communities, Ispra (Italy). Joint 
ey Centre). 1978. 16p. Dep. NTIS (US Sales Only), PC A02/ 

1. 

A review is presented of the resources necessary to develop 
13 UK offshore oil fields for purposes of obtaining primary recov- 
ered oil. An estimate is provided of the increasing energy require- 
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ment for a tonne of North Sea oil due to secondary production 
methods. Also presented is an estimate of the possible energy re- 
quirements should tertiary (enhanced oil recovery) techniques be 
undertaken in the North Sea. 


25382 (METC/CR—78/11) Development of improved design 

criteria for hydraulic operations. Chang, H.Y. (West Vir- 
inia Univ., Morgantown (USA)). Jul 1978. Contract EY-76-S-05- 

5088;EY-77-C-21-8087. 245p. Dep. NTIS, PC Al1/MF AOl1. 

Thesis. 

This dissertation describes analytical simulations of the struc- 
tural and fluid responses associated with Hydraulic Fracturing Oper- 
ations (HFO). The work includes finite element model characteriza- 
tion of the mechanisms for re-orientation of formation in situ stresses, 
representation of hydraulically induced stress fields, fracture width, 
fracture containment, and fracture area determinations. The effects 
of layering conditions, in situ stress variation in geological strata and 
reservoir properties on hydraulic fracture geometry are investigated. 
Fracture areas, fluid leak-offs, flow velocities, and pressure distribu- 
tion in the crack and formation are computed by using Bernoulli's 
Equation and Darcy's Law. A computer program for simulating 
fracturing fluid flow response is detailed. Based on structural and 
fluid flow simulations, general plots are presented for design of 
hydraulic fracturing operations for different fracturing fluid proper- 
ties. Predictive design examples are also provided to demonstrate the 
application of these design plots. It is concluded that the structural 
and fluid mechanics investigations presented here provide new inter- 
pretive and quantitative insight on HFO process mechanisms and 
control of parameters. This research demonstrates that the structural 
and fluid responses need to be appropriately coupled for hydraulic 
fracture geometry evaluation and eventual optimization. 


25383 (METC/CR—78/13) Weeks Island S sand reservoir B 
gravity stable miscible CO, displacement, Iberia Parish, Louisiana. 
First annual report. Perry, G.E. (Shell Oil Co., New Orleans, LA 
(USA); Shell Development Co., Houston, TX (USA)). Jun 1978. 
Contract EF-77-C-05-5232. 110p. Dep. NTIS, PC A06/MF AO1. 
The "S” sand Reservoir B CO: pilot was designed to demon- 
strate the feasibility of a downward CO, displacement in a steeply 
dipping, high temperature and high pressure Gulf Coast reservoir. 
Research results show that CO: injection is not a miscible process at 
the S Sand Reservoir B (SRB) conditions but a CO»-crude oil 
vaporization process. Vaporization means that the COs strips and 
replaces hydrocarbon components from the crude. The stripping is 
enhanced with repeated contacts with fresh CO2. Results of experi- 
ments indicate that CO» diluted with five to ten percent of plant gas 
(primarily methane) would result in a miscible-like displacement 
process. It also appears that based on slim tube experiments alone, 
undiluted CO. might be the most efficient material for the SRB field 
test. Under SRB reservoir conditions, CO2 not diluted with light 
hydrocarbons is more dense than the reservoir oil. Fortunately, 
rocess mechanisms can work to the benefit of displacement stabil- 
ity. Upon mixing SRB oil and CO2, two phases are formed. The CO2 
rich vapor phase is less dense than the liquid phase. Based on a zero 
pe: all et tae and the phase behavior study results, the verti- 
cal displacement by CO2PG or CO: alone should be gravity stable at 
the expected flood conditions. A mixture of five percent by volume 
of plant gas and 95 percent CO: is the recommended injection 
system for this field test. This dilution should allow gravity forces to 
augment the vaporization process. 


25384 (PB—282549) Service bases for offshore oil. Colgan, C.S.; 
Lindvall, J. (Maine State Planning Office, Augusta (USA); New 
England River Basins Commission, Boston, MA (USA); Alaska 
Consultants, Inc., fee (USA)). 1977. 1llp. (OCS/TM—2). 
NTIS PC A06/MF A 

In January 1978, the U.S. Department of the Interior will sell 
leases allowing drilling for oil and gas in an area of the North 
Atlantic called Georges Bank, which is approximately 200 miles 
south east of Maine. The first onshore facilities established to support 
offshore drilling operations are Service Bases, which serve as the 
logistical link between onshore suppliers and offshore operations. 
This report provides a detailed description of the modern Service 
Base, its characteristics, requirements, and potential impacts. It 
should be remembered that it is not at all certain where in Maine 
Service Bases would locate, or even if Services Bases will be located 
in Maine at all. The State Planning Office report, Maine and the 
Search for OCS Oil and Gas, discusses in more detail the factors 
which affect the siting of Service Bases and other onshore facilities 
associated with OCS. 


25385 (PB—282551) An annotated bibliography of OCS docu- 
ments in Maine. Shenton, E.H.; Colgan, C.S. (Maine State Planning 
Office, Augusta (USA); National Oceanic and Atmospheric Admin- 
istration, Washington, DC (USA)). Oct 1977. 38p. NTIS PC A03/ 
MF AOl. 

Contents include: introduction; OCS, general; OCS, federal 
regulations; economic aspects; environmental studies; oil spills, ef- 
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fects and studies; onshore effects; the North Sea experience; legal 
aspects; petroleum drilling technology. 


25386 (SAN—1395-2) Micellar—Polymer Joint Demonstration 
Project, Wilmington Field, California. Second annual report, July 
1977—May 1978, Staub, H.L.; Johansen, R.T. (Long Beach City 
Dept. of Oil Properties, CA (USA); Department of Energy, Bartles- 
ville, OK (USA). Bartlesville Energy Technology Center). Jul 1977. 
Contract EF-77-C-03-1395. 105p. Dep. NTIS, PC A06/MF AOl. 

A contract was signed on July 7, 1976, by the City of Long 
Beach and the U.S. ent of Energy to conduct jointly a 
Micellar-Polymer Project which would establish a tertiary oil recov- 
ery technique applicable to unconsolidated oil sands in Wilmington 
Field typical of the California Coastal Province. This project is an 
application of the Maraflood (TM) Process with technical assistance 
being provided by Marathon Oil Company. Laboratory studies by 
Marathon Research Center show the most efficient micellar slug for 
oil displacement and the best polymer concentration and type for 
mobility control. From this data base the total systems design for 
optimum injection volumes will be established. For a mini- a 
test in well FT-1, an 850-barrel sulfonate slug was injected followed 
by several types ‘of mobility buffer polymers at varying concentra- 
tions and volumes. This demonstrated that a sulfonate system and 
various concentrations of mobility buffer polymers could be injected 
at acceptable rates and pressures. Surface facilities for the project 
have been installed, portions of which were utilized for the mini-test, 
and only minor improvement alterations are required. The drilling 
program is completed. Four injection wells and six producing wells 
were drilled and three of these wells were cored. 


25387 (SAN—1556-3) Coalinga polymer demonstration project. 
Third annual report, July 1977—July 1978. Current, J.H. (Shell Oil 
Co., Ventura, CA (USA)). Jan 1979. Contract EF-77-C-03-1566. 80p. 
Dep. NTIS, PC A05/MF A0O1. 

The Coalinga Polymer Demonstration Project has been de- 
signed to test polymer flooding as an enhanced waterflooding tech- 
nique to increase oil recovery through water displacement mobility 
control and provide a direct comparison between waterflooding and 
polymer flooding in a representative peeion of the Temblor Zone II 
reservoir of the East Coaiens Field. The major objective is to 
determine if the added expense of ag ae flooding over conven- 
tional waterflooding is economically justified. The demonstration 
project has been organized into five phases: evaluation, develop- 
ment, water injection, polymer injection, and production monitoring. 
Field testing and the selection of the pilot site were completed 
during the Evaluation Phase. The drilling of new wells, the recondi- 
tioning of wells, and the installation of injection and production 
facilities were completed during the Development Phase. The Water 
Injection Phase began in June 1976 with the injection of 5,400 
barrels per day into four 18-acre inverted five-spot injection patterns. 
This water injection case has been maintained for the major portion 
of this phase. The area being monitored for response also includes an 
updip area because of the unconfined nature of the project. During 
water injection, the gross production rate increased from 1200 BD to 
2300 BD. The oil production rate increased to a plateau of approxi- 
mately 410 BD, an increase of about 100 BD over the estimated 
primary rate. The production response which has been observed is 
— lower than the original estimates. The Polymer Injection 

began in May 1978 and is expected to continue for two to 
three years. Minimum time required to evaluate the polymer flood 
performance is the period necessary to establish a decreasing water 
cut trend. The Production Monitoring Phase will follow and consist 
of one year of data gathering and reporting to complete the demon- 
stration project. 


25388 (SAND—78-2115) DEEP STEAM Project 16 enhanced 
oil recovery. Quarterly report for July 1, 1978—September 30, 1978. 
Bader, B.E.; Fox, R.L.; Johnson, D.R.; Donaldson, A.B.; Krueger, 
D.A. (Sandia Labs., Albuquerque, NM (USA)). Jan 1979. Contract 
EY-76-C-04-0789. 29p. Dep. NTIS, PC A03/MF AO1. 

Major activities during the quarter included placing major 
contracts for conception and feasibility studies for downhole steam 
generators and distribution of RFP’s for thermally efficient well 
completions. Additional contracts have been placed to locate a field 
test site for preliminary field operations scheduled for the second 
quarter of FY 79. Contacts with industry are continuing to expand. 


25389 (SAND—78-2310) DEEP STEAM: initial meeting of the 
Technical Advisory Panel, June 6—7, 1978. Bader, B.E.; Fox, R.L.; 
Johnson, D.R. (Sandia Labs., Albuquerque, NM (USA)). Dec 1978. 
Contract EY-76-C-04-0789. 33p. Dep. NTIS, PC A03/MF AOl. 
The initial meeting of the Technical Advisory Panel for 
Project DEEP STEAM was held at Sandia Laboratories, Albuquer- 
ue, NM, on June 6 and 7, 1978. The panel, representing individuals 
rom the Department of Energy, universities, and industry, was 
formed to provide guidance and critique to the program. The panel 
heard discussions on a series of problems associated with the down- 
hole generator, materials, the relation of full-scale laboratory testing 
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and preliminary field testing, the sizing of the injection wellbore for 
downhole generators, and approaches to injection string insulation. 
The concluding discussion by the panel was open and frank with all 
members interacting freely. 


25390 (TID—29098) Tertiary recovery of Pennsylvania grade 
crude oil with surfactant solutions. Period covered: July 1—September 
30, 1978. Klaus, E.E.; Stahl, C.D. . (Pennsylvania State Univ., 
University Park (USA)). 1978. Contract EY-76-S-05-5078. 4p. Dep. 
NTIS, PC A02/MF AO1. 

Activities are reported in projects devoted to surfactant syn- 
thesis, surfactant solution development, porous media viscometry, 
surfactant adsorption studies, flow rate and sweep efficiency studies, 
mathematical modeling, buffer solution — low-permeabil- 
ity sandstone flood tests, and produced water disposal. 


25391 Drill pipe installed large diameter casing cementing appa- 
ratus and method therefor. Knox, L.C. (to Halliburton Co.). mic 
Patent 4,133,386. 9 Jan 1979. Filed date 17 Dec 1976. 12p. 

A method is disclosed for the cementing of casing in a well. 
The method involves lowering the into the wellbore, install- 
ing a device on a conduit and the rt lowering the installed 
device and conduit to a predetermined position wii the casing. 
The device is then actuated and fluid pressure is applied to the 
device to interlock the device with either the casing or an adapter 
previously inserted in the casing. Continued fluid pressure distends a 
seal member to isolate two regions of the casing. A cementing 
operation is then performed followed by closure of the device. 
Preferably, the conduit may then be retrieved for reuse. A device is 
disclosed for cementing a casing within a wellbore. The device 
includes a body for occupying a substantial portion of the interior of 
a region of the casing. The body is connectable to a conduit 
thereabove and has an external hydraulic seal to < off the casing. 
The body also has an interlock system to interlock with the casing to 
prevent upper movement of the device during subsequent cementing 
operations. Appropriate valving is also present in the device to 
enable the proper sequential actuation of the seal, interlock system 
and cementing accessories. 


25392 Influence of water pressure systems on oil pool distribu- 
tion. Chistovskii, A.N.; Chikin, N.N. Int. Geol. Rev.; 20: No. 11, 
1343-1346(Nov 1978). 

Translated from Geol. Nefti Gaza; No. 6, 53-57(1977). 

We examine the interaction of oil pools during — 
In the Kuybyshev sector of the Volga region the = 
formed in the remote extra-peripheral zone Bato -1.3 kgf/cm*) cae 
the influence of exploitation cannot lead to marked displacement of 
the pools or to lateral migration of oil from one pool to yn due 
to the inadequate migration rates and the insufficient duration of the 
process. 


25393 Oil recovery and mobility control using succinamate sur- 
factant systems. Valcho, J.J.; Karil, R.E. (to Standard Oil Co.). US 
Patent 4,120,800. 17 Oct 1978. Filed date 25 Aug 1977. 10p. 

A method is disclosed for moving and eventually recovering 
oil from a subterranean oil-bearing formation which a in- 
jecting into the formation an aqueous fluid con 
surface-active agent and method for mobility cumel aaaielen imparting 
viscosity) to a surfactant system used for recovery or moving of 
in an oil-bearing formation. 


25394 Column structure enabling 


handling a on the 
seabed, particularly for the assembly and maintenance of = 


Tuson, S. (to Entreprise d’ 
E.M.H.). US Patent 4,119,14 
France. 6p. 

The invention concerns the handling of appliances on the 
seabed, particularly for handling and maintaining wellheads and 
corresponding installations. For handling the wellheads, trolleys are 
mounted for travel along a column which is articulated to a base 
constructed on the seabed over a number of drilling wells. The 
trolleys are movable between the upper structure of the columns and 
the lower body part of the column coupled to the base, and carry 
wellheads or other devices between the upper structure and the base 
and release the same upon reachin; ng the lower part of the column at a 
position above corresponding well orifices. Elongate vertical mem- 
bers of posts of the column have lateral wells constituting guide rails 
for the trolleys. 


25395 Marine platform for offshore drilling operations and the 
like. Liautaud, J. US Patent 4,118,942. 10 Oct 1978. Priority date 17 
Nov 1975, France. 6p. 

A marine platform comprises a caisson unit adapted to be 
placed onto the submarine ground at a desired offshore site. A 
tower-like tubular structure comprising a plurality of columns ex- 
tends vertically upward from a § caisson unit and with their lower 
ends integrally fixed to said caisson unit. A deck unit adapted to be 
provided with petroleum drilling equipment or the like is integrally 


uipements Mecaniques et Hydrauli 
. 10 Oct 1978. Priority date 9 Jun 1 6, 
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fixed 


to the bape ends of said columns. A floating unit is adapted to 
be displaceably and removably fixed to said columns. 


25396 Combustion chamber and thermal vapor stream producing 
apparatus and method. Sperry, J.S.; Krajicek, R.W.; Cradeur, R.R. 
(to Carmel Energy, Inc), US Patent 4,118,925. 10 Oct 1978. Filed 
date 24 Feb 1977. 16p. 

A new and improved method and apparatus are described for 
burning a hydrocarbon fuel for producing a high pressure thermal 
vapor stream comprising steam and combustion gases for injecting 
into a subterranean formation for the recovery of liquefiable minerals 
therefrom. A high pressure combustion chamber having multiple 
refractory lined combustion zones of varying diameters is provided 
for burning a hydrocarbon fuel and pressurized air in predetermined 
ratios injected into the chamber for producing hot combustion gases 
essentially free of oxidizing components and solid carbonaceous 
particles. The combustion zones are formed by zones of increasing 
diameters up a final zone of decreasing diameter to provide expan- 
sion zones which cause turbulence through controlled thorough 
mixing of the air and fuel to facilitate complete combustion. The 
high pressure air and fuel are injected into the first of the multiple 
zones where ignition occurs with a portion of the air injected at or 
near the point of ignition to further provide turbulence and more 
complete combustion. 


25397 Method for treating well bores and apparatus therefor. 
oe. M.S. US Patent 4,119,150. 10 Oct 1978. Filed date 24 Jan 
. 16p. 

The method and apparatus of the invention involves treat- 
ment of a subterranean site, i.e., the producing sand sites, in a well 
bore to prevent infiltration of subterranean solids into the well bore 
or to stabilize or modify the area surrounding a portion of the well 
bore. Said invention includes the local injection of a selective 
substantially occluding quantity of a curable resin foaming material 
from a source located at the subterranean site. Said material, upon 
curing, forms a substantially chemically and dimensionally stable 
porous resin mechanically rigid occluding structure which is perme- 
able to liquids and gases while same is impermeable to solids. After 
injection, the foaming material will cure in situ to form the above- 
mentioned structure at the subterranean site. The source of said 
invention may be provided as a remotely actuatable self-contained 
suspendable charger-mixer-injector device which may be lowered 
into the well bore and contains a supply aaa ingredients for 
producing the curable resin foaming material. 


25398 Recovering petroleum from subterranean formations. Wu, 
C.H.; Brown, A.; Hall, W.L. (to Texaco Inc.). US Patent 4,119,149. 
10 Oct 1978. Filed date 20 Dec 1976. 10p. 

A process for enhanced recovery of petroleum from subterra- 
nean formations is disclosed, wherein steam is injected into a forma- 
tion via an injection well, and a mixture of petroleum and steam 
condensate is produced via a production well, wherein the produced 
mixture is flashed for production of a steam-distilled hydrocarbon 
fraction, and wherein the steam distilled hydrocarbon fraction is 
injected, with additional steam, into a subterranean formation for 
increased recovery of petroleum. The process disclosed is particular- 
ly useful in recovery of heavy (low API gravity) petroleum. 


25399 Perforating apparatus and method for well casing. Dear- 
gg E.N. US Patent 4,119,148. 10 Oct 1978. Filed date 7 Sep 1977. 


The apparatus includes a drilling mechanism comprising an 
air-operated drill mounted between forward and rear frame mem- 
bers, a drill bit connected to the air drill and extending from the 
forward frame member, an inflatable bladder mounted on the back of 
the rear frame member, and plural coil springs mounted along the 
front of the forward frame member. The air drill and bladder are 
connected to an air compressor which drives the air drill and also 
inflates the bladder to push the drill bit into the portion of the well 
casing to be perforated and at the same time causes the coil springs 
to compress between the forward frame member and the well casing. 
When the drilling of each perforation is completed, a vacuum source 
evacuates the air from within the bladder, and the coil springs then 
push the forward frame member away from the well casing so that 
the drill bit is withdrawn from the perforation. A microswitch is 
mounted on the forward frame member and has a press button which 
is engaged by the well casing when each perforation is completed 
and which energizes a lamp to alert the operator. A microphone is 
mounted on the frame members so that the operator may monitor 
the activity to determine if fluid drains through the perforation or 
perforations completed. 


25400 Pumpdown safety valve. Arendt, H.P; Johnston, R.A. (to 
Otis Engineering Corp.). US Patent 4,119,147. 10 Oct 1978. Filed 
date 20 Oct 1976. 14p. 

Disclosed is a pumpdown, retrievable, subsurface, safety 
valve for use in a well. The valve comprises a valve section 
including a valve member to control flow Tooushh the well tubing 
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and one or more force exerting sections urging the valve member to 
a position blocking flow. The valve section and force exerting 
sections are interconnected. 


25401 Packoff leak detector. Garrett, M.R. (to FMC Corp.). US 
Patent 4,116,044. 26 Sep 1978. Filed date 28 Apr 1977. 8p. 

Packoff leaks in an unaccessible wellhead are monitored by a 
first pressure-sensitive detector positioned below the packoff seal. 
The space above the packoff seal is isolated from the inner bore of 
the casing, and fluid under pressure is — above the seal to 
create a pressure differential across it. Any leakage through the seal 
is detected by a rise in pressure at the first detector. A second 
detector, coupled to the space above the seal, monitors the pressure 
above the te 


25402 Subsea test tree for oil wells. Barrington, B.Q. (to Hialli- 
burton, Co.). US Patent 4,116,272. 26 Sep 1978. Filed date 21 Jun 
1977. 24p. 

A hydraulically operated subsea test tree is disclosed for 
placement in a blowout preventer stack position on a sea floor above 
an oil well, wherein fluid pressure from one side of a set of rams is 
directed to a first side of a ball valve operating piston, and fluid 
pressure on the second side of said operating piston is directed to an 
area on the other side of the set of rams. By closing the rams and 
applying fluid pressure to the one side of the rams, the ball valve is 
moved from the closed to the opened position. Tandem ball valves 
are disclosed, each of which are hydraulic-pressure operated to open 
and spring operated to close so that the ball valves close when 
pressure on either side of the blowout preventer rams is equalized. A 
= release is also disclosed which operates to release a stinger 

rom a conduit leading to the surface when pressure is applied to one 
side of a second set of closed rams above the pressure which exists in 
the annulus exterior of the quick release mechanism. A means is also 
disclosed for varying the spacing between passageway inlets to 
accommodate for variations in blowout preventer stack designs. 


25403 Comparison of solution properties of mobility control poly- 
mers. Unsal, E.; Duda, J.L.; Klaus, E.E. (Pennsylvania State Univ., 
University Park). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 
1138-1158(Aug 1978). (CONF-780305—P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

The solution properties of a spectrum of oil reservoir mobility 
control polymers have been compared. Polysaccharides, polyacryla- 
mides, and hydroxy ethyl cellulose show vastly different solution 
behavior. Despite this, the properties investigated can be correlated 
by noting one molecular characteristic of these polymers, namely 
molecular size. Polyacrylamides are affected most severely by the 
presence of electrolytes. Polysaccharides are also affected by salt, 
but not to the same extent as polyacrylamides. Hydroxy ethyl 
cellulose is the most insensitive polymer to salt. Temperature can be 
inversely correlated with viscosity. Polyacrylamides have low acti- 
vation energies for viscous flow. Polyacrylamides are extremely 
vulnerable to severe searing while xanthan gum, polysaccharides, 
and hydroxy ethyl cellulose are affected to a lesser degree. The 
viscosities of xanthan gum solutions can be maintained quite well for 
6 or 8 months if the solutions are mixed properly and filtered prior to 
aging. The degradation affects the injectability of these solutions 
rather than the viscosity. Hydroxy ethyl cellulose is sensitive to 
biological degradation and formaldehyde seems to be a good perser- 
vative. While sodium hypoclorite may prevent biodegradation, it has 
a detrimental influence on viscosities of the solution. The viscosities 
of polysaccharide solutions that are prepared by gentle mixing can 
be maintained stable for at least two months. Polyacrylamides are 
also stable for months under the conditions studied. Dispersion and 
filtration are two important steps in the preparation of enhanced oil 
recovery agents. Xanthan gum requires severe shearing in blending. 
Polysaccharide and hydroxy ethyl cellulose solutions can be pre- 
pared by a variety of techniques; however, hydroxy ethyl] celulose 
requires a significant hydration time. 


25404 Apparatus and methods for testing earth formations. King, 
D.W. (to Gearhart-Owen Industries, Inc.). US Patent 4,094,359. 13 
Jun 1978. Filed date 27 May 1977. 12p. 

Improved apparatus and methods are provided for conduct- 
ing drill stem and production testing operations. A bypass sub 
removably receives a wireline tool in sealing engagement within a 
bypass sub bore, with the bypass sub including bypass passage means 
and selectively actuable port closure means to permit fluid from 
below the bypass sub to flow into conduit means above the bypass 
sub when the wireline tool is seated and secured in the bypass sub. In 
one embodiment, the means for selectively actuating the port closure 
means is a motorized shifter means incorporated in the wireline tool. 
The wireline tool carries selected sensor devices for sensing earth 
formation characteristics. Improved and unique means are provided 
for securing the wireline tool in the bypass sub and for selectively 
engaging the motorized shifter apparatus with the port closure 
means. In addition, unique “fail safe’’ means are provided to ensure 
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that the wireline tool and the bypass sub can be effectively removed 
from the well even in case of a malfunction of the motorized shifter 
means. 


25405 Gear system for an oil well drive. Garrison, M.A. (to 
Empire Oil Tool Co.). US Patent 4,090,574. 23 May 1978. Filed date 
7 Oct 1976. 4p. 

A reduction gear system includes a pair of sets of meshing 
pinions and internal gears having a substantially larger diameter than 
the pinions, a shaft connecting the internal gear of the first set to the 
pinion of the second set, a second shaft supporting the pinion of the 
first set, a third shaft supporting the internal gear of the second set, 
the axes of said second and third shafts being in alignment and 
parallel to but spaced from the axis of the first shaft. Additional parts 
of sets may be connected to the first pair. When used between the 
motor and drill bit of an oil well drill the shafts, pinions, and gears 
are supported in an inner housing within an outer housing with a 
fluid mud passageway therebetween. The inner housing includes a 
grease chamber and the pressure of the grease is kept greater than 
the mud pressure by means of a piston surrounding the shaft at the 
top of the housing. The top of the top piston and bottom of the 
lower piston are exposed to the fluid mud and springs provide 
additional force urging the pistons toward one another. 


25406 Method for improving calcium ion tolerance of hydrocar- 
bon polymer sulfonate surfactants used in enhanced recovery process- 
ing in subterranean oil-bearing formations. McCarthy, E.F. (to Stand- 
ard Oil Co.). US Patent 4,089,788. 16 May 1978. Filed date 25 Jun 
1976. 10p. 

A method was developed for increasing the tolerance of 
hydrocarbon polymer sulfonate surfactant materials to divalent ions 
especially calcium when such materials are injected into subterra- 
nean formations containing high divalent cation contents which 
comprises contacting the hydrocarbon polymer sulfonate surfactant 
with an oxidizing agent at oxidizing conditions. The specific hydro- 
carbon polymer sulfonate surfactants disclosed are those produced 
from lower aliphatic olefins such as isobutylene, butene-1, butene-2 
or propylene or other similar olefinic materials which have been 
polymerized to average equivalent molecular weights of from about 
350 to 675 or higher. The preferred oxidizing agent is hydrogen 
peroxide. 


25407 Surfactant oil recovery process usable in high temperature 
formations containing high salinity water. Shupe, R.D. (to Texaco 
Inc.). US Patent 4,088,189. 9 May 1978. Filed date 1 Dec 1976. 12p. 

Many petroleum-containing formations contain high salinity 
and/or hard water and have temperatures from 150° to 300°F. Many 
surfactants known for oil recovery purposes may be used in either 
the high salinity or hard water, or in the presence of high tempera- 
ture, but few surfactants or surfactant combinations are suitable for 
use in formations containing both high salinity water and tempera- 
tures much in excess of about 150°F. An alkyl ivallasncpidieg! 
sulfonate or alkylarylpolyalkoxyalky! sulfonate, ie as the sole 
constituent of an aqueous surfactant fluid, or as a solubilizing co- 
surfactant in combination with an anionic surfactant such as petro- 
leum sulfonate, an alkyl sulfonate, or an alkylaryl sulfonate, is 
effective for use in formations containing high salinity and/or hard 
water which are additionally at a temperature from about 70 to 
300°F. The chain length of the alkyl constituent of the 
alkylpolyalkoxyalkyl sulfonate or alkylarylpolyalkoxyalkyl sulfon- 
ate, as well as the number of alkoxy groups in the surfactant 
molecule is carefully chosen to achieve limited solubility in a solu- 
tion having salinity and divalent ion concentration about equal to the 
formation water at a temperature about equal to the formation 
temperature. Such solutions are not phase stable at surface ambient 
temperature if the difference between the formation temperature and 
the surface ambient temperature is substantially greater than about 
100°F. It is necessary to heat the solution to completely dissolve the 
surfactants therein and to maintain the solution heated to a tempera- 
ture within at least 100°F of the formation temperature and prefer- 
ably within at least 50°F of the formation temperature when it is 
injected thereinto. 


25408 Carbon dioxide foam flooding. Fischer, P.W.; Holm, 
L.W.; Pye, D.S. (to Union Oil Co.). US Patent 4,088,190. 9 May 
1978. Filed date 10 Feb 1977. 8p. 

A method of conducting an enhanced oil recovery process in 
a subterranean reservoir is described. There is injected into the 
reservoir as a sweep fluid a foam containing carbon dioxide, water, 
and a foaming agent having the formula ROCOCH2SO20M, where 
R is a straight chain alkyl radical having from 10 to 16 carbon atoms, 
and M is an alkali metal or ammonium cation, with sodium being 
preferred. A particularly preferred foaming agent is sodium lauryl 
sulfoacetate. 


25409 DEMINEX - first successes of the enterprise in securing 
crude oil supply. Hoffmann, F. Glueckauf; 114: No. 10, 446-448(May 
1978). (In German). 
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The article deals with the contribution of the Deutsche 
Erdoelversorgungsgesellschaft DEMINEX to securing the crude oil 
supply, and with tasks, aims, worldwide activities and the 
of the exploration work. Production figures and profitableness con- 
siderations are presented for the North Sea field Thistle. 


25410 World oil extraction in 1977. Oel; 16: No. 2, 51(Feb 1978). 
(In German). 

Estimated figures for petroleum extraction in 1977 are listed 
in a table according to the major oil-exporting countries. 


25411 Identification of pipe overflows in boreholes at southern 
Mangyshlak fields. Krylov, D.A.; Kuravin, F.M.; Sal'nikov, M.N. 
Neftegazov. Geol. Geofiz.; No. 1, 20-22(1978). (In Russian). 

With reference to tiie southern Mangyshlak fields an examina- 
tion is made of the need of conducting a complex of acoustical 
cementometry methods on a continuous basis at excess pressure and 
gamma-logging in oil wells as well as thermometry and acoustical 
cementometry under point conditions in pressure lines for the pur- 
pose of controlling the condition of cement. Results are given for 
borehole studies and recommendations are made for eliminating 
column overflows. 2 diarr«.as. 


25412 Study of appraishle wells of the Uzen field. Bykov, N. E. 
Zudakina, E.A.; Efremova, L.N.; Pokrovskii, V.V.; Po I. 
Sultanov, T.A. ” Neftegazov. Geol. Geofiz.; No. 1, '23-27(1978). da 
Russian). 

Results are given for studies of core and periodic geophysical 
measurements in studies of current and initial oil saturation. 5 refer- 
ences, 4 diagrams. 


25413 Computerized substantiation of computational parameters 
for a complex of industrial—geophysical data. Bikbulatov, B.M.; 
Ingerman, V.G.; Nezhdanova, E.G.; Chusovitina, O.A.; S 
V.P. Neftegazov. Geol. Geofiz.; No. 1, 44-48(1978). (In Russian). 
The possibility of using the Samotlor-Ts2 system for the 
computerized substantiation of parameters (effective capacity, poros- 
ity, oil saturation) as applicable to computing reserves with a terri- 
genous type reservoir is demonstrated, as illustrated by the Vatin oil 
field. 3 diagrams, 2 tables. 


25414 Circumferential centralizer. Churchman, R.K.; Yonker, 
J.H. (to Otis Engineering Corp.). US Patent 4,039,027. 2 Aug 1977. 
Filed date 2 Feb 1976. 6p. 

A pumpdown tool for an ocean-floor oil or gas well is 
described. The tool includes a housing having a circumferentially 
extending seal on its outer surface and circumferential centralizer to 
protect the seal while the tool is being run in the well end 


25415 Production device for hydrocarbons with mining of 
underwater wells at the same time. Graaf, G. (to Shell raed ac 
Research Maatschappij N.V.). German(FRG) Patent 1,946,842/B/. 
25 May 1977. 26p. (In German). 

The invention deals with a construction in which the produc- 
tion of several underwater wells are performed at the same time. It 
consists of a construction above the water surface which is support- 
ed by a support construction with regulable buoyancy. This support 
construction in a sort of frame and can be detached from the upper 
construction and is anchored to the sea bed. The framework can 
itself be axially diaplaced and fixed on a underwater stationary pipe 
which in turn is fixed to the sea bed via a base plate. The production 
lines of several underwater boreholes are introduced into the station- 
ary pipe via the base plate and led to the upper construction above 
the water surface. This type of construction enables one to remove 
the anchor couplings of the supporting ropes considerably more 
easily than with older production devices, as the stresses occuring 
are independent of the wave movement on the sea surface. 


25416 Well seal. Mansholt, F. (to Deutsche Schachtbau und 
Tiefbohrgesellschaft m.b.H.). German(FRG) Patent 2,538,640/A/. 3 
Mar 1977. 9p. (In German). 

In order to avoid eruptions of oil in gas when boring high- 
pressure deposits, a "blow-out’ preventer is placed at the borehole 
mouth which can be quickly closed in a case of danger. Modern 
preventers have two cheeks pairs which moved by hydraulic cylin- 
ders, close the borehole. The force to close the cheeks counteracts 
the pressure of the washing in the borehole. This pressure is small in 
land boring and flat in underwater boring as the wash column is only 
a few meters deep. At high water levels, there are high pressures 
(e.g.: depth 2000 m, washing weight 1.4 kg/dm* resulting in P = 280 
bar on the preventer cheeks) which require great working efficiency 
of the hydraulic system. This power can be greatly reduced accord- 
ing to the invention by attaching an additional piston on the hydrau- 
lic rod of each preventer cheek upon which the surrounding water 
pressure acts in the closing direction. 
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PROCESSING 


REFER ALSO TO CITATION(S) 27075, 27203, 27215, 27363, 
27569, 27570 


25417 (N—78-25235) Computer model for refinery operations 
with emphasis on jet fuel 


report. 
.G. (Gordian Associates, Inc., New York (USA)). 
eee NAS3-20620. 53p. (NASA-CR—135335). NTIS PC A04/ 
AOl. 

The FORTRAN computing program predicts flow streams 
and material, energy, and economic Cae of a typical petroleum 
refinery, with particular emphasis on production of aviation turbine 
fuels of varying end point and hydrogen content specifications. The 
program has a provision for shale oil and coal oil in addition to 
a crudes. A case study feature permits dependent cases to 

run for etric or optimization studies by input of only the 
variables which are changed from the base case. 


25418 (PB—282089) Advanced oil processing/utilization environ- 
mental EPA program status report. Turner, P.P.; Rakes, 
S.L.; Petrie, T.W. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Industrial Environmental Research Lab.). 
May 1978. 107p. (EPA/600/7—78/077). NTIS PC A06/MF AOl. 

The report gives the status of EPA/IERL-RTP’s Advanced 
Oil Processing Program. It projects the amounts and normal practice 
and patterns of the use of residual oil and the contaminants in 
residual oil, using emission standards as a yard stick to indicate 
where potential problems exist. It describes the development of 
environmental assessment and control technology, and discusses 
alternatives or choices of methods for the use of residual oil. Meth- 
ods available or considered for the use of residual oil include: direct 
combustion, fluid-bed combustion, partial oxidation, chemically 
active fluid-bed (CAFB) combustion, direct hydrodesulfurization 
(HDS), and combinations of these technologies. It gives the history 
of IERL-RTP’s program and the relationship of CAFB to other 
alternatives. It outlines the environmental assessment of residual oil 
use and control technology development. It gives program subobjec- 
tives, work tasks, and accomplishment plans, with funding levels. It 
discusses Petey yp contractors and grantees, with their scope of 
work outlines and project descriptions. A section deals with the 
effort toward HDS, hydrodenitrogenation(HDN), and demetalliza- 
tion techniques for residual oils and like-derived fuels. It lists refer- 
ences and related EPA reports and staff papers. 


25419 (PB—283047) Thermodynamic analysis of a refinery proc- 
ess. Volume I. Smith, S.V.; Sweeney, J.C.; Brown, H.L.; Hamel, 
B.B.; Grossmann, E.D. (Drexel Univ., Philadelphia, PA (USA). 
Energy Sources and Systems Inst.). Jun 1975. 360p. (EIR—75/3). 
NTIS PC A16/MF AO. 

This study attempts to provide quantitative methodology for 
characterizing the energy utilization efficiency of refinery processes. 
A complete data bank was developed which predicts the thermody- 
namic availability, enthalpy, and entropy of petroleum fractions, 
H2O and air. This is the first attempt to provide thermodynamic 
availability of petroleum fractions in the ublic domain. Thermody- 
namic analysis of flow and calculation of thermodynamic availabil- 
ities for each stream of a refinery unit has been completed. An 
atmospheric distillation unit was analyzed. The thermodynamic anal- 
ysis was based on an availability balance including a lost work term 
associated with each piece of equipment; from the availability analy- 
sis the extent of irreversibility associated with each process is deter- 
mined. The lost work is then summed over the total system, to yield 
the total process lost work. Various efficiency and characterization 
parameters, based on the ideal work of the process, are defined as a 
means of measuring or characterizing the energy utilization effec- 
tiveness of the process. An availability effectiveness is given specific 
definition for the common ey types encountered on refinery 
process flowsheets. (Portions of this document are not fully legible) 


25420 (PB—283048) A fundamental approach to the thermody- 
namic configuration analysis of process flowsheets as applied to a 
refinery unit. Volume II. Sweeney, J.C.; Smith, S.V.; Brown, H.L.; 
Hamel, B.B.; Grossmann, E.D. (Drexel Univ., Philadelphia, PA 
(USA). Lamy Bperyne and Systems Inst.). Jun 1975. 570p. (EIR— 
75/4). NTIS PC A24/MF AO1. 

This work is an extension of the standard lost work availabil- 
ity analysis developed by Van Ness. The objective is to determine 
new measures of energy utilization efficiency for a complex energy 
using system--a chemical process. The algorithms presented for 
tracing mass, energy, and thermal availability flow through a process 
matrix are based on a traceback technique involving powers of the 
system's ‘Adjacency Matrix.’ To facilitate the thermodynamic analy- 
sis of each product path through the process, a ‘nodal utilization 
accounting system’ is defined together with various new process 
parameters. The decomposition techniques of Harary were em- 
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ployed together with the algorithms developed in this work to 
provide Page woe th a. computer program implementa- 
tion of algorithms and subsequent thermodynamic analysis 
were tested on an Atmospheric Distillation Unit of a petroleum 
refinery. As was expected, application of the algorithm revealed a 
high degree of recycle (internal cascade) of 62% which confirmed 
the extensive connectivity of the process. The thermodynamic analy- 
sis of process structure presented herein not only .provides new 
insight into the degree of heat integration (or energy recycle) of 
chemical processes, but is also viewed as a new technique for use in 
evolutionary process synthesis and design. The bulk of this report is 
comprised of Appendices A-R. (Portions of this document are not 
fully legible) 


25421 Hydrodesulfurization catalysts based on supports prepared 
from rehydratable alumina. Ebel, R.H.; Spitzer, D.P.; Bambrick, 
W.E. (to American Cyanamid Co.). US Patent 4,120,826. 17 Oct 
1978. Filed date 14 Jun 1976. 8p. 

Disclosed is a method for producing a hydrodesulfurization 
catalyst and the catalyst produced thereby. The HDS catalyst is 
prepared by solution impregnation of an alumina catalyst support 
which has been made from a rehydratable form of alumina. 


25422 hf alkylation in the 1980's: the role of isobutane/olefin 
ratio. Hutson, T. Jr. (Phillips Petroleum Co., Bartlesville, OK). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 1013-1020(Aug 
1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Research devoted to maximizing no-lead octane numbers in 
motor fuel is reported. Results of the studies are the basis for the 
following conclusions: 1. Isobutane alkylate made from either propy- 
lene, butene-2, or Cs—C, mixed olefins is a low sensitivity, high 
motor octane product. Typically, Cs—C, mixed olefin alkylate has a 
clear motor octane number of about 92.2 and a clear Research 
octane number of about 93.5. 2. In separate studies with propylene, 
butene-2 and C;—C, mixed olefins, increasing the isobutane-to-olefin 
ratio suppressed the formation of high molecular weight residue, 
indicating a substantial reduction in the role of olefin polymerization 
to large ions. The overall result of increasing ratio was an improve- 
ment in selectivity to high-octane components in the alkylate. 3. 
When alkylating isobutane with propylene, increasing the ratio re- 
sulted in a decrease in the concentration of C;-fraction (primary 
product) and an increase in the C.-fraction (from chain initiation and 
subsequent hydrogen transfer). At the same time, the production of 
chain-termination-product propane also increased. 4. When alkylat- 
ing isobutane with Cs—C, mixed olefins, increasing the ratio showed 
the same trend obtained in separate alkylation tests with propylene 
and butene-2. As the ratio increased, the concentration of C,-fraction 
(primary pee product) decreased and the concen- 
tration of Cs-fraction increased markedly. Thus, increasing isobu- 
tane-to-olefin ratio exerted a strong effect on alkylate quality in the 
area of about 5 to 1 to 20 to 1; this effect diminished at ratios 20:1. 


25423 High octane alkylate from cation exchange resin/boron 
trifluoride catalytic process. one. F J.; Yurchak, S. (Mobil Re- 
search and Development Corp., Princeton, NJ). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 23: No. 3, 1021-1032(Aug 1978). (CONF- 
780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A study was made of isobutane/butene-2 alkylation. It was 
found that alkylation of 2 5/1 isobutane/butene-2 feed with a catalyt- 
ic system comprising a macroreticular acidic cation exchange resin 
Amberlyst XN-1010 and boron trifluoride in a continuous stirred 
tank reactor produces an alkylate with an octane number of 100 to 
101 (R+O) in high yield (1.95 g Cs—Ci2/g olefin converted) at 0°C 
and 2.5 olefin weight hourly space velocity. The catalyst is regenera- 
ble via methanol extraction. The striking features of this catalytic 
system are the higher olefin space velocity and lower isoparaffin/ 
olefin ratio than practiced in conventional alkylation processes. The 
latter is of particular importance because it would allow considerable 
savings via reduced isobutane recycle. 


25424 Maximize octane barrels; adjust reformer charge IBP. 
Yanik, S.J.; a R.J.; Bricklemyer, B.A. (Gulf Science and 
Technology Co., Pittsburgh, PA). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 23: No. 3, 1033-1037(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Increasing gasoline octane number by optimizing the front 
end boiling of the reformer charge was studied. Results show that 
when evaluated on the basis of the yield and octane of the composite 
reformate plus straight run gasline stream, an advantage is observed 
with the n-hexane fraction added to the reformer feed, if octane 
severity, based on reforming the C; + naphtha, is above 93.5 RON, 
Clear. This advantage is greater as reformer severities are increased. 
Below 93.5 RON, Clear, a C; + naphtha appears to be the optimum 
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reformer charge. Further lowering of the boiling range to include 
the isohexanes fraction results in lower overall gasoline yields except 
at very high reformer severities. This evaluation was made by using 
a medium quality mid-continent naphtha as a case study. Poorer 
quality feeds may show even higher yield benefits when using the 
nCs + naphtha as reformer charge. 


25425 Chemitry of HC Platforming. Berger, C.V.; Denny, R.; 
Michalko, E. (UOP Inc., Des Planes, IA). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 23: No. 3, 1038-1044(Aug 1978). (CONF-780902— 
P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

It is noted that HC Platforming is a modification of the 
conventional platinum-reforming catalytic processing art in which a 
hydrocracking reactor is placed ahead of the normal Platforming 
reactor sequence to tailor the feed in a specific fashion. HC Plat- 
forming provides valuable flexibility by modifying conventional 
catalytic reforming by increasing the production if i-C, for alkylation 
and of i-Cs for front end octane improvement in reformate, increas- 
ing the amount of feed available for catalytic reforming by increas- 
ing tolerance of higher endpoint naphtha feedstocks, increasing run 
length, improving reformate volatility giving a much flatter distilla- 
tion curve, increasing propane production, and increasing octane 
ceiling for older temperature-limited units because of a reduction in 
required Platformer severity. 


25426 Extend octane upgrading with BP’s Isom/Mol Sieve proc- 
esses. Cartwright, C.W.; Stock, R.J. (British Petroleum Co. Ltd., 
Sunbury-on-Thamse, England). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 23: No. 3, 1046-1056(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Light, high octane blending components are highly desirable 
for motor gasoline but light straight run petroleum fractions have 
only moderate octane numbers. The BP Isomerization Process has 
become well established as an economic means of converting low 
octane, n-paraffins to high octane, branched paraffins which are 
ideal for maintaining motor gasoline quality. Initially this light, high 
octane blending product was used in special refinery circumstances; 
for example, to compensate for the loss of light aromatics extracted 
from the gasoline pool for chemical feedstocks. More recently there 
is increasing interest in using the process as a means of offsetting the 
effect of reduced lead addition. The isomerization process produces 
a near equilibrium mixture of isomers irrespective of their distribu- 
tion in the feedstock. Therefore, using a single pass, the quality of 
the product is limited by thermodynamic equilibria. This limitation 
can be overcome by combining isomerization with separation tech- 
niques to recover a high purity isoparaffin product. The unwanted 
lower octane n-paraffins are usually recycled to give almost total 
conversion to isoparaffins. BP’s Molecular Sieve Process for the 
extraction of n-paraffins is a separation technique suitable for com- 
bining with BP Isomerization and has undergone similar develop- 
ment and commercialization. A commercial plant was commissioned 
early in 1971 and has since been in continuous operation, providing 
high quality products. Owing to market requirements the plant has 
operated mainly on kerosine and gas oil, producing around 8,000 
tons per annum of greater than 99% wt pure n-paraffins. However, 
plant size is such that, if required, it could be adapted to process 
around 5,000 PBSD of isomerized product. 


25427 Formation of high octane gasoline by zeolite cracking 
catalysts. Magee, J.S.; Ritter, R.E. (W. R. Grace and Co., Columbia, 
MD). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 1057- 
1071(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A survey is presented of the effects of operational changes on 
gasoline octane number. Following the survey, data are presented to 
show that the new Octacat catalyst developed by Davison Research 
catalytically enhances gasoline octanes under any given set of oper- 
ational conditions by increasng the concentration of aromatics and 
olefins in this fraction. Higher yields of gasoline and light olefins 
(mainly butenes) and lower yields of coke are also realized. These 
shifts are believed to be a result of a change in Lewis/Bronsted acid 
site ratio and acid site density, which acts to reduce catalyst He 
transfer rates and overall cracking rates. Work is continuing to better 
define the mechanism of these selectivity changes. 


25428 Processes for high octane oxygenated gasoline compounds, 
Chase, J.D.; Woods, H.J. (Gulf Oil Canada, Mississauga, Ontario). 
Prepr., Div. ’Pet, Chem., Am. Chem. Soc.; 23: No. 3, 1072-1082(Aug 
1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Development of processes for production of methylertiarybu- 
tyl ether (MTBE) and tertiaryamylmethyl ether (TAME) gasoline 
blending components is described. Process operating costs and capi- 
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tal cost are both lower for MTBE production than for alkylation and 
the product has much higher octane. It is suggested that isobutylene 
can be better utilized in making MTBE than alkylate. The crux of 
refinery MTBE processine, i.e., integrating an MTBE process into a 
refining complex by removal of unreacted methanol, was studied. A 
process has been designed to make TAME such that the cost of 
octane-bbl appreciation is competitive with isomerization. There is a 
significant volume advantage in making both MTBE and TAME in 
a combined type oxygasoline process, rather than making MTBE 
alone. The ecnomics of both processes are favorable where octane- 
barrels are needed, and the economics will improve further where 
premium grades of unleaded gasoline are sold and with the expected 
reduction of methanol/olefin price ratio. The use of oxygasoline for 
octane appreciation can result in lower severity operation of reform- 
ers which in turn improves reformate yields. 


25429 Effect of catalyst properties on heavy feed hydroprocess- 
ing. Riley, K.L. (Exxon Research and Development Labs., Baton 
Rouge, LA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 
1104-1116(Aug 1978). (CONF-780305—P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

During the past decade research and development studies on 
catalytic hydroprocessing of heavy petroleum fractions have empha- 
sized the production of low sulfur fuels from vacuum gas oils and 
atmospheric residua. In recent years demands on catalytic hydropro- 
cessing have intensified due to increasing crude oil cost and the seed 
to convert heavy feeds to more useful products. This has resulted in 
the need to extend the capabilities of hydroprocessing catalysts and 
obtain a better understanding of their use with a wide range of feeds. 
In addition to treating feeds such as high metals, heavy crudes and 
vacum residua, there has also been a change in process objective. 
Hydrodesulfurization (HDS) is no longer the only key reaction; 
other reactions such as nickel, vanadium, and nitrogen removal, 
along with Conradson carbon residue conversion, are now also 
important. The ability of catalytic hydroprocessing to upgrade high 
sulfur, high metals residua from conventional crudes, and to effec- 
tively process heavy unconventional feedstocks, depends on the 
ability of the catalyst to treat the high molecular weight asphaltene 
fraction which contains the highest concentration of contaminants. 
In order to —— a Be ow of catalysts to effectively hydrotreat 
asphaltenes, a eedstock was prepared which contained a 
large portion of ap total contaminants in the asphaltene fraction. 
The activity, selectivity, and kinetics of the various reactions occur- 
ring during p oepreage, B- with Co—Mo on alumina catalysts 
have been studied with this . The effects of catalyst ters 
such as pore size and Co—Mo level are discussed. Results of 
hydrodesulfurization activity are reported along with metals remov- 
al and denitrogenation. (JRD) 


25430 Pyrolysis of unsubstituted mono-, di-, and tri-cycloalkanes. 
Woebcke, H.N.; Korosi, A.; be P.S. (Stone and Webster Engi- 
neering Corp., Boston, MA). Prep;., Div. Pet. Chem., Am. Chem. 
Soc.; 23: No. 3, 1159- r18S(Ang 1978). (CONF-780305—P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Three model compounds were chosen for study, namely 
cyclohexane (CYH), d ydronaphthalene (DHN), and perhydro- 
phenanthrene (PHP), which respectively simulate unsubstituted cy- 
cloalkanes in the naphtha, kerosene, and atmospheric gas oil boiling 
ranges. Experimental results are presented concerning the character- 
ization and pyrolysis of the model substrates; the pyrolysis data is 
also interpreted in terms of likely reaction mechanisms. Related 
work in progress includes further theoretical and ex ital study 
of alicyclic pyrolysis pathways, with special attention to substituted 
substrates. Results show that virgin feedstocks rarely contain appre- 
ciable quantities of unsubstituted Palicyclic compounds and therefore 
DHN and PHP, which branched carbon atoms, should be 
much better analogs of the naphthenic fractions than is CYH. In 
regard to upgrading petrochemical feedstocks and coal liquids by 
catalytic hydrogenation, an example is given to show that the 
polynuclear aromatic molecules contained in the original feedstock 
must be hydrogenated to their fully alicyclic analogs in order to 
provide desirable pyrolysis products; partial hydrogenation leads to 
hydro-aromatic molecules which tend to revert to their fully aroma- 
tic form upon pyrolysis, contributing mainly to the relatively unde- 
sirable fuel oil fraction. Put another way, the incremental yield of 
desirable olefinic products increases most strongly as the feedstock 
aromatics content approaches zero. 


25431 Steam pyrolysis of normal butenes. Leftin, H.P. —— 
Kellogg Research and Development Center, Houston, TX). . 
Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 1180-1193(Aug 19h. 
(CONF- 780305—P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

An experimental program is described to provide precise 
kinetic and product distribution data for the steam pyrolysis of a 
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number of pure olefins. Results for steam pyrolysis of isobutene were 
reported earlier. The pyrolysis of the three normal butene isomers: 1- 
butene, cis-2-butene and trans-2-butene is described. Thermal decom- 

ition of 1-butene provides a more complex product spectrum than 
1s Obtained from either cis- or trans-2-butenes. In a flow system with 
nitrogen dilution, methane, propylene, butadiene, and ethylene were 
major products in addition to hydrogen, ethane, 1-pentene, 2-pen- 
tene, 3-methyl-1-butene, and 1,5-hexadiene. While isomerization oc- 
curred in all cases, equilibrium isomer distribution was never 
achieved. There is no general agreement on the kinetics or mecha- 
nism of pyrolysis of 1-butene. Activation energies are reported in the 
range between 59.1 kcal/mole and 7.15 kcal/mole and reaction order 
with respect to 1-butene of 0.7; 1.0 (9 to 12); 2.0 at low pressures; 
and different than 1.0 at temperatures below 540°C. All of the major 
products and many minor ones have been identified and their depen- 
dence on conersion established. Over the temperature range of this 
investigation, the calculated first-order rate constants for decomposi- 
tion of 1-butene decreased with increasing conversion, while calcu- 
lated second-order rate constants were substantially invariant over 
the range of conversions from 3% to 99%. 


25432 Production of olefins with nickel—zeolite catalyst. Diaz, 
G.C.; Ortiz, L.; Villegas, F. (Instituto Mexicano del Petroleo, 
Mexico City). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 
1194-1206(Aug 1978). (CONF-780305—P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

It has been reported that NiX and NiY zeolites have polymer- 
ized ethylene to duhes of relatively low molecular weight at tem- 
peratures from ambient to 350°C and pressures at or above atmos- 
pheric. The products have been mainly butenes, and higher oli- 
gomers are formed with lower yields. It has been proposed that the 
active site of this catalyst is a highly dispersed zero-valent nickel. 
CoY and RhY zeolites are also active. Other catalysts reported are 
phosphoric acid, metallic cobalt, nickel, chromium, molybdenum, 
and tungsten, and their oxides, on supports such as alumina, silica, 
silica—alumina, kieselguhr or carbon; however, their selectivity is 
low and there are some difficulties during regeneration. Zeolies have 
fewer such disadvantages. The zeolite catalyzed ethylene oligomeri- 
zation reaction was studied. Experimental results suggest that the 
active sites of Ni—X and Ni® dispersed in the large pores of zeolite. 
Ethylene oligomerization, mainly to Cy, over a Ni—zeolite catalyst 
at 250°C offers intersting industrial possibilities. 


25433 Process for producing low density low-sulfur curde oil. 
Iona, M. US Patent 4,092,238. 30 May 1978. Filed date 19 Nov 1976. 
6p. 


Process for producing low density low-sulfur crude oil as 
feedstock to refinery processes is described in which a high density, 
starting crude oil is divided into a base stream and a dilution stream. 
The dilution stream is separated into a straight run light fraction, at 
least a medium fraction and an asphaltic residue. At least the medium 
fraction is subjected to hydrocracking. The hydrocracked fraction 
and the light fraction are mixed with the base stream and a crude oil 
of low density and low sulfur content is recovered. 


25434 Hydrodesulfurization of oil utilizing a catalyst of rare 
earth metal, non-rare earth metal, and alumina support. Moser, W.R. 
(to Exxon Research and Engineering Co.). US Patent 4,092,239. 30 
May 1978. Filed date 5 Jan 1976. 6p. 

A catalyst is provided which comprises a hydrogenation 
component composited with a support. The hydrogenation compo- 
nent comprises a rare earth metal component and a transition metal 
component. Preferred catalysts are bimetallic catalysts consisting of 
cobalt and a rare earth metal on an alumina support. Also provided 
is a hydrodesulfurization process utilizing said catalyst. 


25435 Hydrocracking, cracking and isomerization of hydrocar- 
bons. Weitkamp, J. (Karlsruhe Univ. (TH) (Germany, F.R.). Engler- 
Bunte-Institut). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: 
No. 1, 13-22(Jan 1978). (In German). 

Of the three existing cracking methods, the capacity for 
thermal cracking is the highest in the Federal Republic and invest- 
ment and operational costs are the lowest, but regarding distribution 
and quality of the products, the catalytic method is superior to the 
thermal one. The catalytic cracking method comes second providing 
— yields of knock-free cracked benzene, but the products contain 
sulphur and a SO: containing flue gas is emitted. Hydrocracking 
products are almost free of sulphur, its operation does not harm the 
environment, but it involves high investment and operational costs 
resulting from the high pressure, expensive catalyst and hydrogen 
consumption. The modern hydrocracking processes were especially 
developed for petroleum processing, the plant capacity has grown 
world-wide to over 60 mill. t/a. There is such detailed knowledge on 
the product distribution of hydrocracking of higher alkanes that a 
comprehensive concept for cracking mechanisms is being developed. 
This concept includes catalytic cracking on monofunctional catalysts 
as well as hydrocracking and isomerization on bifunctional catalysts. 
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It differentiates between the variety of possibilities of hydrocracking. 
It has also proved itself when applied to the case of oils for practical 
use and thus contributes to getting closer to the production of sized 
hydrocracking catalysts. 


25436 Safety and process 
0, IL; Institute of Gas Technolo 
—_ of Gas Technology, 


Waterman, W.W. Chica- 
(1978). 11lp. (CONF-7806126— 
24 S. State Street, Chicago, IL 


From IGT short course prevention of fires and explosions in 
the hydrocarbon industries; Chicago, IL, USA (5 Jun 1978). 

Aspects of hydrocarbon processing plant designs are dis- 
cussed. It is noted that plant engineers, operating su isors, safety 
coordinators, and others sharing yy ey for safe and successful 
plant operations should recognize that there is nothing sacred about 
any Bw of process or detailed plant design. Such individuals 
should consider it a part of their responsible functions to examine 
flow sheets, design drawings, ee Seem, etc. and question 
any features they feel might be unsafe. ir knowledge and experi- 
ence can contribute greatly to overall plant safety. (J RD) 


25437 Method for the production of fuel or heating oil. Hall- 
mann, N.M.; Oeltgen, B.A. (to Universal Oil Products Co.). 
German(FRG) Patent 2,323,146/C/. 27 Oct 1977. 8p. (In German). 

The invention deals with a method to produce fuel or heating 
oils suitable for the radical desulphurization of heavy hydrocarbon 
black oils enabling production of ing oils with a sulphur content 
of less than 1.5 oS ee below 0.5 wt.%. This enables the 
largest ible yield o' aootieg oil uct from hydrocarbon black 
oils is simple, operati ly safe to carry out and not prone to 
disturbances. initial material is converted with hydrogen into 
hydrogen sulphide and hydrocarbon in the first catalytic reaction 
zone, then separated into a vaporous and liquid fraction. After 
separating the hydrogen sulphide from this first vaporous fraction, 
this hydrogen-rich fraction is added together with the first liquid 
fraction into a second catalytic reaction zone. repeated separa- 
tion into vaporous and liquid fraction, the second vaporous fraction 
is recycled into the first reaction zone whilst fuel and heating oil is 
extracted from the second liquid fraction. The heavy petrol fraction 
in the boiling region of 190°C contains less than 0.05 wt.% sulphur, 
the middle distillation fraction in the boiling region of 190° to 343°C 
contains less than 0.1 wt.% sulphur and the total heating oil in the 
boiling region of 343°C contains 0.3 wt.% sulphur. 


25438 Process for the hydrogenation of steam-cracked heavy 
petrol. Lewis, E.H. (to Exxon Research and Engineering Co.). 
German(FRG) Patent 1,645,732/B/. 27 Oct 1977. 3p. (In German). 

The invention deals with a process to hydrogenate steam- 
cracked heavy petrol. The steam-cracking method is used for the 
—a 7 os hey acetylens. The pyrolysis ee accur- 
ing can ydrogenated in one step according to the proposed 
method, in order to render it suitable for utilization as fuel compo- 
nent. The catalyst consists of 4 to 6 wt.% nickel, 14 to 20 wt.% 
tungsten, the reat is aluminium oxide; prior to use the catalyst to 
sulphidized, preferably with H2S or CS;. The inlet temperature for 
the heavy petrol into the reactor may only be a maximum of 150°C, 
the temperature drop to the outlet 25 to 115°C, pressure 20 to 85 
atue and the ey petrol ratio be 0.09 to 0.45 Nm¥1. 
This method of hydrogenation of steam.cracked heavy petrol en- 
ables operation times of 90 days and over. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 26717, 26741, 26756, 26779, 26786 


25439 Ashless oil dispersants. Smith, W.L.; Kelyman, J.S.; 
Jones, L. (to Dow Chemical Co.). US Patent 4,120,804. 17 Oct 1978. 
Filed date 7 Mar 1977. 8p. 

Oil soluble polymers omens to the formula R—X— 
(NRi—CH2CH2)/sub n/—Y or ‘sub 1/—CH2CH2)/sub 
n/—Y are ashless oil dispersants in lubricating oils and fuels. R is a 
saturated or substantially saturated polyolefin having a molecular 
weight of at least about 250; R: is wn en or -CORz, wherein Rg is 
hydrogen or alkyl of from 1 to about 18 carbon atoms with at least 
about 60% of the R; groups being -CORz, X is -CO- or -SO2-; Y is a 
terminal group; and n is from 2 to about 15. 


25440 Development of scaling methods for a crude oil cracking 
reactor using short duration test techniques. Kearns, J.D.; Milks, D.; 
Kamm, G.R. (Union Carbide Corp., South Charleston, WV). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 23: No. 3, 1166-1179(Aug 1998). 
(CONF-780305—P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

A development pro am is described designed to commercial- 
ize a new ethylene technology based on flame cracking of crude oil 
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and crude oil fractions. This unique advanced cracking reactor 
(ACR) technology results in producing 60 to 70% of high value 
chemical products, including over 30% ethylene from selected crude 
oils or a wide range of distillate feedstocks. This process offers a step 
change in the yields of non-fuel products from the world’s valuable 
and limited resources of crude oil. In this process crude oil or 
distillate is injected into somewhat less than two times its weight in 
high temperature gases (~ 2000°C) which are generated by pure 
oxygen combustion with an excess of fuel. The vaporized feedstock 
and combustion gases are accelerated through a venturi nozzle 
reaction chamber where an adiabatic cracking reaction occurs at 
pressures significantly higher than those commonly used. The reac- 
tion products are rapidly quenched at about 20 ms residence time by 
a unique heat recovery system. After gas-liquid phase separation and 
fractionation, the product gas is compressed and processed in a 
specially developed acid gas absorption system for the removal of 
H2S and CO2. The sweet gas is processed through somewhat con- 
ventional separation devices for the recovery of ethylene, propylene, 
acetylene, and other cracking by-products. The extreme flexibility 
with regard to feedstocks and product yields combined with the 
intrinsically high chemical yields results in a decided economic 
advantage over conventionally producd ethylene. In addition, this 
process offers chemical companies greater independence on their 
raw material spply from oil companies with whom they must com- 
pete in petrochemical markets. 


25441 Cracking of heavy hydrocarbons for olefin production. Pt. 
1. Materials used - yields - product quality. Lohr, B.; Dittmann, H. 
Linde-Ber. Tech. Wiss; No. 42, 11-20(Nov 1977). (In German). 
On account of the uncertainties connected with the develop- 
ment of the raw material situation, ethylene plant manufacturers 
these days build facilities which are flexible as regards the material 
to be used. A higher boiling range means that the investment costs 
for the plant rise. A commercial facility, in operation in Gelsenkir- 
chen since 1976, designed and built by Linde AG is described. The 
plant is to be used for gas oil as well as naphta. The problems of gas 
oil cracking are discussed. Characteristics of the materials used, 
product prediction, yields, and product quality are dealt with. 


HEALTH AND SAFETY 


25442 Polycyclic aromates and benzene in the waste gases of 
household ovens. Pt. 1. Oil ovens. Herlan, A.; Mayer, J. (Karlsruhe 
Univ. (TH) (Germany, F.R.). Engler-Bunte-Institut). Staub-Reinhalt. 
Luft; 38: No. 4, 134-140(Apr 1978). (In German). 

At three degrees the contents of soot, total hydrocarbons, 
benzene and polycyclic aromatics with three and more rings in the 
emission of an oil oven were measured. The oven had a nominal 
power of 6500 kcal/h. Besides quantitative incompletely mono- and 
dicyclic aromatics were detected. The measuring arrangement is 
described. The analytical investigations were mainly made by mass 
spectrometry specifically with the highresolution-low-voltage 
method and in the GC/MS-combination. The emission in polycyclic 
aromatics amounted to 18 mg/kg fuel oil at the lowest degree of 
power and to 22 mg/kg at the highest one. At the mean degree with 
0,9 mg/kg much smaller amounts were emitted. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 26778, 26779, 26780, 26781, 26782 


25443 (DOE/EIA—0102/15) Analysis of the impact of a one 
million barrel per day demand reduction on world oil prices. Rode- 
kohr, M.E.; Kilgore, W.C. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 12 Oct 1978. 20p. Dep. 
NTIS, PC A02/MF AOl1. 

An analysis is presented of the impact on world oil prices of 
an exogenous reduction in demand of one million barrels per day 
(MMBD) which was completed at the request of the Office of 
Policy and Evaluation (P and E), Department of Energy. A series of 
three base cases differing are specified with respect to the rate of 
economic growth and other exogenous variables such as OPEC 
production. Given these assumptions, the market clearing world oil 
price is determined. Then for each base case, four different demand 
reduction paths are assumed and the resulting market clearing world 
oil price is found. Given the two sets of prices, a price impact is 
computed which represents the absolute difference between the 
world oil price in the base case and the specified demand reduction 
case. Results show that three base cases show price increases begin- 
ning in 1982, 1987, and 1990. These pl can principally be 
attributed to the three different economic growth rate and OPEC 
production assumptions made for each of these cases. The price 
impacts of a 1 MMBD demand reduction vary widely over time. For 
example, an immediate demand reduction in 1979 could result in a 
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high initial impact of approximately $2 per barrel in the 1980's, but 
would likely decline to an impact of $.50 per barrel, or less, by 1990. 


25444 (DOE/EIA—0102/31) Refined product and crude wba 
tariff analysis. McDaniel, H.R. t of a ig 

DC (USA). Energy Information Administration) 1978. 15p. 
Dep. NTIS, PC A02/MF AO1. 

This analysis provides estimates of the effects of ot aa 
tariffs on imported refined products and crude oil. The analysis 
based upon the median Base Case, Series C, of the 1977 ceed 
Information Administration’s Annual Report, Volume II. Two sce- 
narios were modeled for comparison to the Base Case, one with a $5 
tariff imposed on oil imports and one resulting in the equivalent tax 
revenues as the Crude Oil Equalization Tax (COET) proposal now 
pending before Congress. 


25445 CS 1980 motor gasoline supply and 
demand. Analysis menorandum AM/ES/79-12. Tukenmez, E.; 
Farmer, R.; MeDaniel H.; Everett, C.; Walton, H. (Department of 
Energy, Washington, DC (USA). Energy Information Administra- 
tion). Dec 1978. 44p. Dep. NTIS, PC A03/MF AO1. 

For 1980 motor rs asoline consumption is peo to range 
from 7.58 to 7.96 MMB/D depending on the level of economic 
activity and the extent of improvement in the fuel efficiency of the 
automoile fleet. Depending on the state of the economy, low levels 
of conservation indicate a e of 1980 consumption levels which 
vary from 7.88 to 7.96 MMB/D. With high conservation the levels 
are from 7.58 to 7.66 MMB/D. With 1980 consumption of motor 
gasoline at these projected levels, the refining industry will have to 
take certain actions to increase supplies, particularly to offset the 
effects of the sharp phasedown of octane-increasing lead additives. 
The industry will be required to reduce the lead level to about 0.5 
grams per gallon by tober, putting pressure on downstream 
refinery units which make high octane clear pool gasoline. The 
estimated effect of this phasedown is a reduction of sens gasoline 
output by about 500 thousand barrels per day in 1980. The 
industry may increase gasoline supplies by isoteaing caneeey utili- 
zation rates of downstream units to levels that are hi than the 
normal industry practice, using manganese additives in leaded grades 
as permitted by the EPA, and somewhat reducing the octane rating 
of some or all of the gasoline grades they produce. 


25446 (PB—282306) World lpg forecast and implications for the 
U.S. Merchant Marine, 1978-1990. (Temple, Barker and Sloane, Inc., 
Wellesley Hills, MA (USA); Resource Planning Associates, Inc., 
Cambridge, MA (USA)). May 1978. 295p. NTIS Cc A13/MF AOl. 

This study summarizes historical and current LPG trade and 
vessels operating worldwide. It also forecasts LPG trade required 
for the U.S. and other ma — markets through 1990. Using an 
economic model to assess the market for LPG ships, the study 
forecasts vessel requirements for U.S. LPG trade and prospects for 
building required vessels in the U.S. 


25447 West German mineral oil industry 1977. Oel; 16: No. 4, 
107-110(Apr 1978). (In German). 

The main data of the mineral oil industry for 1977 are given in 
tables for comparison with the data of the year before. data 
concern production, sales, and consumption of mineral oil products. 


25448 Situation and development of the industry in the Federal 
Republic of Germany. Burchard, H.J. Z. Energiewirtsch.; No. 1, 3- 
10(1977). (In German). 

After an explanation of the factors having caused a basic 
change on the international mineral oi] market during the last years 
and after an estimation of the development trends of energy con- 
sumption up to 1990 the situation for supply and demand on the 
mineral oil market of the FRG is examined. The markets for the 
main products of the mineral oi! industry are characterized. The new 
problems arising from the different situation can be solved by the 
mineral oil industry on a marketing basis. The energy policy of the 
Federal Government is expected to help secure the energy supply by 
improving the marginal conditions for the cooperation with the 
OPEC countries and the other development countries in the long 
term. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 25266, 27775, 27917 


25449 Process for preparing lubricating oil from used waste 
lubricating oil. Whisman, M.L.; Reynolds, J.W.; Geotzinger, J.W.; 


Cotton, F.O. (to Dept. of Energy). US Patent 4,073,71 
1978. Filed date 26 Apr 1977. 12p. 
pie APPL-791,076. 
re-refining process is described by which high-quality 
finished lubricating oils are prepared from used waste lubricating 


. 14 Feb 
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and crankcase oils. The used oils are stripped of water and low- 
boiling contaminants by vacuum distillation and then dissolved in a 
solvent of 1-butanol, 2-propanol and methylethyl ketone, which 
precipitates a sludge containing most of the solid and liquid contami- 
nants, unspent additives, and oxidation products present in the used 
oil. After separating the purified oil-solvent mixture from the sludge 
and recovering the solvent for recycling, the purified oil is prefer- 
ably fractional vacuum-distilled, forming lubricating oil distillate 
fractions which are then decolorized and deodorized to prepare 
blending stocks. The blending stocks are blended to obtain a lubri- 
cating oil base of appropriate viscosity before being mixed with an 
appropriate additive package to form the finished lubricating oil 
product. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 25470, 25471, 25472, 25473, 
25474, 27864, 27916 


25450 (AD-A—057607) Report of study of tanker safety and 
pollution prevention requirements for U.S. tankers le 
Final report. (Coast Guard, bg may DC (USA) 

Merchant Marine Safety). Jun 1978. 196p. (USCG-M—5-78). NTIS 
PC A09/MF AOl. 

This report presents results of a study to determine if tanker 
safety and pollution prevention measures in addition to those con- 
tained in 1978 Protocols to SOLAS 74 and MARPOL 73 agreements 
should be applied to U.S. tank vessels in domestic trade. The study 
examined the risks associated with the marine transportation of oil 
by U.S. tank vessels in domestic trade, looking at the present and 
projected U.S. flag tank vessel fleet, oil movements by these vessels, 
and resulting hazards to people, property, and the marine environ- 
ment. Possible preventative actions, including extension of ship 
construction Pf equipment requirements contained in 1978 Proto- 
cols to SOLAS 74 and MARPOL 73 to smaller tankships, were 
identified and examined. Estimates were made of: (1) the impact of 
possible preventative actions on accidental and operational oil dis- 
charges and damage to the marine environment, (2) tankship fires 
and explosions, and (3) transportation costs and capital requirements. 
On the basis of information presented in the study, a key recommen- 
dation is the adoption of additional measures to control oil dis- 
charges from possible future transportation of OCS oil to shore by 
U.S. tank vessels. Requirements for segregated ballast tanks or clean 
ballast tanks should not otherwise be extended to smaller U.S. 
tankships in domestic trade. 


25451 (NTIS/PS—78/0959) Oil spill removal techniques and 
equipment. Volume 1. 1965-1975 (a bibliography with abstracts). 
Report for 1965-75. Smith, M.F. (National Technical Information 
a Springfield, VA (USA)). Sep 1978. 232p. NTIS PC NO1/ 

1. 

Cleanup of oil spills by skimmers, booms, pumps, oil water 
separators, flotation, adsorbents, and combustion is cited. Studies on 
ships and support equipment for the oil removal devices are covered. 
Performance tests and design of separators are included. Manage- 
ment and contingency planning, government agency responsibility, 
and costs of oil spill removal are also discussed. (This updated 
bibliography contains 225 abstracts, none of which are new entries 
to the previous edition.) 


25452 (NTIS/PS—78/0960) Oil spill removal techniques and 
equipment. Volume 2. 1976-July, 1978 (a bibliography with abstracts). 
Report for 1976—July 1978. Smith, M.F. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Sep 1978. 84p. 

The removal processes cover oil water separators, skimmers, 
dispersants, adsorbents, flotation and combustion. Related studies on 
oil spreading, droplet entrainment, prototype removal systems, 
equipment, and costs are also presented. Oil water separators de- 
signed only for tanker ballast water cleaning are excluded. (This 
updated bibliography contains 78 abstracts, So of which are new 
entries to the previous edition.) 


25453 (PNL-SA—6941) Estimation of effects from oil on interti- 
dal populations: experimental perturbations versus natural variation. 
Vanderhorst, J.R.; Anderson, J.W.; Wilkinson, P.; Woodruff, D.L. 
(Battelle-Northwest, Sequim, WA (USA). Marine Research Lab.). 
1978. Contract EY-76-C-06-1830. 14p. (CONF-780661—2). Dep. 
NTIS, PC A02/MF AO1. 

From Ecological impact of oil spills; Keystone, CO, USA (14 
Jun 1978). 

Two experimental approaches to the investigation of effects 
of oil on intertidal population processes were evaluated in terms of 
effort required to oper patna estimate effects of specific magni- 
tudes. One approach used trays of oil-contaminated sediment placed 


in the low intertidal zone and subsequently treated in laboratory 
tanks. Three polychaete and two bivalve species were evaluated. It 
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is concluded that quantitative studies would be feasible using the 
sediment tray approach but that the cost for high precision would be 
high. Quantitative studies with the bivalves using the sediment tray 
approach would be less expensive for given precision than would 
studies of polychaetes. 


25454 Aerosol dispersion of microorganisms to eliminate oil 
slicks, Bisa, K.; Bisa, T. US Patent 4,136,024. 23 Jan 1979. Filed date 
24 Jan 1978. 14p. 

Methods are disclosed for the elimination of hydrocarbon 
contamination from surfaces of the Earth, such as fuel oil spills on 
the ocean or like water surfaces, in which at least one liberated 
aerosol cloud containing a combination of one or more bacterial 
microorganisms having the property of degrading the hydrocarbons 
and a culture medium therefor in particulate form is formed in the 
atmosphere at a substantial height, typically 5SOm—1000m, above an 
area of hydrocarbon contamination on the surface of the Earth in 
such position and under such conditions that the cloud may settle 
toward and onto that area, the microorganisms undergoing substan- 
tial growth as the cloud settles. 


25455 Ocean oil skimmer for continuous removal of oil from the 
open sea method. Pogonowski, I.C.; Fowler, J.R. (to Texaco Inc.). 
US Patent 4,136,008. 23 Jan 1979. Filed date 24 Feb 1975. 8p. 

A method and three embodiments for continuously removing 
a film of pollutant, as oil, from floating on the water solely by 
gravity forces is disclosed. One apparatus comprises a closed top 
collecting vessel or tank of water elevated above the oil covered 
water with a large conduit extending from the bottom of the tank 
down into the oil, so that as the oil continuously and uninterruptedly 
floats up internally of the conduit and tank to the top of the tank, the 
water is simultaneously and continuously displaced and sinks down 
through the tank and conduit to the water below. With a plurality of 
tanks filled with water mounted not higher than 33 feet on a barge 
being pulled behind a barrier for gathering and banking up the oil 
just ahead of the barge, a floating pollutant or oil removal system is 
formed by extending conduits from the bottoms of the water tanks 
sloping downwardly over the barrier into the floating oil. After 
establishing a continuous exchange of the oil for the water in the 
tank by continuous gravity flow of both the oil and the water 
through the interconnecting conduit in opposite directions simulta- 
neously, the conduit lower end may then be lowered slightly below 
the interface between the oil and the water, particularly when 
inadvertently lowered as the layer of oil becomes thin, for continued 
replacement of the water in the tank with the oil from below. As the 
oil rises continuously in the conduits and tanks to the top of the 
tanks, the water simultaneously and continuously sinks do to the 
water below to accordingly pick up only pollutants of lower density 
than water, as oil or oil emulsions to provide maximum oil concen- 
tration in the collecting vessel tank. After a tank is full of oil, it is 
either slid down into the water to be towed or drained into another 
oil barge pulled behind. 


25456 Oil slick removal and recovery system. Ellis, R.D. US 
Patent 4,120,788. 17 Oct 1978. Filed date 23 May 1977. 10p. 

This system provides a method by which oil slicks are con- 
tained, removed and recovered from a water surface by providing a 
layer of sorbent material, such as foam, under the oil slick and above 
the oil slick to sandwich the oil. A foam spreading apparatus is 
provided which includes a floating boom attached to a towing 
vessel, the boom having spreader units disposed above and below the 
oil slick to discharge the foam forming a sandwich for the oil slick. 
The apparatus includes a harvesting vessel for cutting and shredding 
= foam sandwich and a recovery vessel for separating the oil from 
the strips. 


25457 Polluting oil recovery apparatus. Strain, P.J. US Patent 
4,120,793. 17 Oct 1978. Filed date 3 Nov 1975. 4p. 

A method and apparatus for recovering oil spills on water 
comprise surrounding an oil spill with booms attached to a recovery 
vessel having sluice - openings in its bow and then moving the 
vessel into the oil spill while applying pumping suction action at the 
openings to draw the oil into the vessel. The oil and any water 
entering the vessel with the oil is directed along a horizontally 
disposed and heated conduit where the oil is allowed to seek its 
natural level above the water. Baffle means are provided along the 
conduit to entrap the oil above the water from whence the oil is 
drawn off to a storage and settling tank. A U bend is formed in the 
conduit to recover any remaining oil in the system before the water 
is discharged from the vessel. 


25458 Subject classified literature references on effects of oil 
pollution in arctic and subarctic waters. Stansby, M.E.; Diamant, I. 
Seattle, WA; Northwest and Alaska Fisheries Center (1978). 205p. 
(NP—23653). Northwest and Alaska Fisheries Center, 2725 Mont- 
lake Blvd. E., Seattle, WA. 

The list is based on literature searches of the Marine Biologi- 
cal Association of the United Kingdom, Bibliography on Marine and 
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Estuarine Oil Pollution, which was current up to April 1975 and 
contained about 2,300 references. Several other bibliographies were 
included as well as a computerized search of Biological Abstracts 
and Chemical Abstracts but covering only the recent years which 
our Agency's OASIS records have covered in their computerized 
data bank. Special attention was paid to inclusion of current, new, 
important literature. For example, Interim and Final Reports of 
Environment Canada’s Beaufort Sea Project, as they appeared 
during the compilation of the report, have been added. The petro- 
leum literature list is divided into 20 categories. (JRD) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 25380, 25450, 26756, 26768, 26778 


25459 (DOE/ERA—0023) Findings and views concerning the 
—— of kerojet fuels from the mandatory petroleum allocation 

regulations. (Department of Energy, Washington, DC 
(USA) Office of Regulations and Emergency Planning). Dec 1978. 
105p. Dep. NTIS, PC A06/MF AO1. 

Presented are DOE's findings and views with respect to the 
exemption of kerosene-base jet fuel (kerojet) from the Mandatory 
Petroleum Allocation and Price Regulations (10 CFR, Parts 210, 
211, and 212) a section of which requires that any amendment 
submitted to the Congress for the purpose of exempting a petroleum 
product or refined product category from regulation be supported 
with certain findings and DOE views on a variety of matters related 
to the exemption. Section 102 of the Energy Conservation and 
Production Act (ECPA), Public Law 94-385, requires separate sub- 
missions to the Congress of energy actions exempting a refined 
product category from both price and allocation provisions of DOE 
regulations, but it does permit the DOE to submit concurrently 
separate energy actions proposing price and allocation exemptions. 
Based on an analysis of historic and projected supply, demand, and 
price trends, the DOE has concluded that allocation and price 
controls are no longer necessary for kerojet fuel and that exemption 
of kerojet fuel will be consistent with the attainment, to the maxi- 
mum extent practicable, of the objectives specified in Section 4 (b) 
(1) of the EPAA. 


25460 (DOE/ERA—0024) Findings and views concerning the 
exemption of aviation gasoline from the mandatory petroleum alloca- 
tion and price regulations. (Department of Energy, Washington, DC 
(USA). Office of Regulations and Emergency Planning). Jun 1978. 
85p. Dep. NTIS, PC A0S/MF AO1. 

Presented are DOE's findings and views with respect to its 
proposal to exempt aviation gasoline from the Mandatory Petroleum 
Allocation and Price Regulations (10 CFR, Parts 210, 211, and 212), 
an added section of which requires that any amendment submitted to 
the Congress for the purpose of exempting a petroleum product or 
refined product category from regulation be supported with certain 
findings and views on a variety of matters related to the exemption. 
Section 102 of the Energy Conservation and Production Act 
(ECPA), Public Law 94-385 (August 14, 1976), requires separate 
submissions to the Congress of energy actions exempting a refined 
product category from both price and allocation provisions of the 
DOE regulations, but it does permit separate energy actions exempt- 
ing a product from price and allocation regulations to be submitted 
concurrently. Based on an analysis of historic and projected supply, 
demand, and price trends, the DOE has concluded that allocation 
and price controls are no longer necessary for aviation gasoline and 
that its exemption in addition to satisfying the other requisite criteria 
of Section 12 of the EPAA, will be consistent with the attainment of 
the objectives specified in Section 4 (b)(1) of the EPAA. According- 
ly, the DOE is submitting concurrently to the Congress in accord- 
ance with the provisions of Section 12 of the EPAA, Section 551 of 
the EPCA, and Section 102 of the ECPA, two energy actions to 
exempt aviation gasoline from allocation and price controls. 


25461 (NP—23281) Information offshore. (Department of 
Den ena ow (UK). Offshore Supplies Office). Sep 1977. 65p. 
S Sales Only), PC A04/MF AOI. 

The Offshore Supplies Office has a thorough knowledge of 
the UK offshore oil- and gas-related industrial capability and is able 
to identify sources of supplies for offshore operators. It can provide 
UK industry with the best early warning system available for current 
and impending major offshore projects. OSO takes initiatives and 
works best with those who have initiative and are prepared to 
commit themselves to this important market. OSO can be ap- 
proached through its Headquarters in Glasgow; its offices in London 
and Aberdeen, or through liaison officers at any of the Department 
of Industry Regional Offices, the Scottish Office, Welsh Office, or 
the Department of Commerce in Northern Ireland. 


PETROLEUM 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 25450, 27205 


PROPERTIES 
REFER ALSO TO CITATION(S) 25249, 25422, 25424, 25425, 27321 


25462 (BETC/PPS—79/1) Motor gasolines, summer 1978, Shel- 
ton, E.M. (Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Technology Center). Feb 1979. 79p. Dep. NTIS, PC 
A0S/MF AO1. 

Analytical data for 2,433 samples of motor gasoline, from 
service stations throughout the country, were collected and analyzed 
under agreement between the Bartlesville Energy Technology 
Center and the American Petroleum Institute. The samples represent 
the products of 50 companies, large and small, which manufacture 
and supply gasoline. These data are tabulated by groups according to 
brands (unlabeled) and grades for 17 marketing areas and districts 
into which the country is divided. A map included in this report, 
shows marketing areas, districts and sampling locations. The report 
also includes charts indicating the trends of selected properties of 
motor fuels since 1946. Twelve octane distribution percent charts for 
areas 1, 2, 3, and 4 for unleaded, regular, and premium grades of 

asoline are presented in this report. The antiknock (octane) index 
(R + M)/2] averages of gasolines sold in this country were 88.5, 
89.5 and 94.3 for unleaded, regular, and premium grades of gasolines, 
respectively. 


25463 (BETC/RI—78/14) Analyses of 800 crude oils from 
United States oil fields. Coleman, H.J.; Shelton, E.M.; Nichols, D.T.,; 
Thompson, C.J. ent of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Nov 1978. 45lp. Dep. 
NTIS, PC A20/MF AO. 
The quality and related characteristics of crude oils produced 
and marketed throughout the United States is of both theoretical and 
practical interest to producers, refiners, marketers, and consumers as 
a as to state and federal agencies. The Bartlesville (Oklahoma) 
Energy Technology Center (BETC), a part of the U.S. Department 
of Energy, analyzes crude oils from around the world and this report 
presents 800 of those analyses from major fields in the United States. 
Listed by state and field, the analyses, as performed by the U.S. 
Bureau of Mines Routine Method of Distillation, are of the 
BETC open file of about 9,000 crude-oil analyses. report 
provides a measure of the quality of the nation’s crude-oil reserves. 
It includes an individual analysis for each oil to provide crude-oil 
quality data, geographical and geolo; _ origin of each oil, and 
analytical and computed data useful for determining hydrocarbon- 
type composition and refinability. 


25464 Chemical types of petroleum and metamorphosis of petro- 
leum in nature. Zabrodina, M.N.; Aref'ev, O.A.; Makushina, V.M.; 
Petrov, A.A. Neftekhimiya; 18: No. 2, 280-290(1978). (In Russian). 

A chemical classification of petroleum was developed. It is 
based on the index of the quantitative distribution of normal and 
isoprenoid alkanes obtained directly from chromatogram of crude 
petroleum. The relative distribution of saturated cyclic hydrocar- 
bons in the 200 to 430°C petroleum fraction (naphthenic transport of 
petroleum) seems to be the criterion for the genetic unity of petro- 
leum of different chemical types. The change of the chemical type of 
petroleum was caused basically by biodegradation and has a direc- 
tional character from paraffin to naphthene petroleum. A unified 
genetic scheme of the change of the composition of petroleum in 
nature was examined. 


25465 Flow improvers for crude and residual-containing fuel oils. 
Rossi, A. (to Exxon Research and es Co.). US Patent 
4,135,887. 23 Jan 1979. Filed date 16 Sep 1977. 8p 

Copolymers of a 1,2 epoxy alkane and a cyclic carboxylate 
compound of the class consisting of dicarboxylic acid anhydrides, 
preferably maleic anhydride or a hydrocarbyl substituted succinic 
anhydride and a beta lactone, said copolymers having Cio to Coo, 
preferably Coo to C4, linear, pendant hydrocarbon chains are flow 
improvers in residual and crude oils. 


25466 Correlation of aromatic hydrocarbons of oils and organic 
matter from Mesozoic---Cenozoic sedimentary rocks of Ciscaucasia. 
Botneva, T.A.; Nechayeva, O.L. Int. Geol. Rev.; 20: No. 11, 1339- 
1342(Nov 1978). 

Translated from Geol. Nefti Gaza; No. 7, 46-50(1977). 

The same polycyclic aromatic hydrocarbons (PAH) are en- 
countered in oils and chloroform-soluble bitumens of Mesozoic— 
Cenozoic sedimentary rocks. Our analysis of PAH indicates a genet- 
ic relationship between oils and organic matter (OM) and we suggest 
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that the major bulk of oils is generated by the sedimentary rocks 
where they accumulate. 


relations between isotopic composition of carbon 

eee 2m Cee eee oe a 

matter of the western Uzbekistan and Fergana. Abduazizov, A.; 

Syngaevskii, E.D.; Ramazanov, S.R. (Inst. of Geol eo and Prospect- 

ing of Oil and Gas its, Tashkent, USSR). Geokhimiya; No. 10, 
1523-1529(Oct 1978). (In Russian). 

The variation of hydrocarbons relation in all classes of the 
compounds and distribution of carbon isotopes in oils, condensates 
and their fractions have been studied. It was shown that the obtained 
curves of carbon isotopic composition for oil fractions and its 
components can be walt in geochemical classification of oils. The 
distinguished oil types are in close correlation with the individual oil 
and gas fields that is due to genetic bond with the structures of 
source organic matter and migration processes. Based on comparison 
of & *°C of oil fractions and its components with bitumens and relic 
organic matter the Jurassic, Cretaceous, and Paleogene productive 
complexes were distinguished. 


25468 Improved heating fuel oil — with water-oil emul- 
sions. Sjogren, A. (T gen Inst., Copenhagen (Denmark)). Oel- 
Gasfeuerung; 23: No. 3, 148- 57(1978). a Gusmned. 

The new TA Luft (technical regulation on air) limits the solid 
particle concentration in the waste gases of heavy-oil furnaces. 
Among others, this involves operating problems in order to keep 
below the solid-particle limit in a certain type of heavy-oil furnace. 
Solutions to this problem are discussed. In icular, combustion of 
water-oil emulsions will be of advantage. The article gives a detailed 
survey of research programmes in this field and presents some 
practical experiences. 


STORAGE 
REFER ALSO TO CITATION(S) 26783 


25469 (BMFT-FB-T—78-12) Inhomogeneities in salt caverns. 
Weichart, H.F. (Prakla-Seismos G.m.b.H., Hannover (Germany, 
F.R.)). Sep 1978. 141p. (In German). Dep. NTIS (US Sales Only), 
PC A07/MF AOl1. 

Caverns in salt deposits are used to store oil, gas, pressurized 
air or dangerous materials. The caverns are excavated in great 
depths by dissolving the salt around a borehole. The best stability is 
obtained by a long cylindrical shape. The study offers methods to 
explore the minerals about 50 m around the borehole before the 
oe process is initiated. Inhomogeneities, either of higher or of 
lower solubility, can be detected by reflection or passing through of 
pulsed waves with adapted frequency and duration, either by sound 
waves or by electromagnetic waves. 


25470 (DOE/EIS—0029(Vol.1)) Final environmental impact 
statement. Strategic Petroleum Reserve: Texoma Group Salt Domes, 
Cameron and Calcasieu parishes, Louisiana and Jefferson County, 
Texas. Volume 1 of 5. (Department of Energy, Washington, DC 
(USA)). Nov 1978. 410p. Dep. NTIS, PC E10/MF E01. 

This document is a site specific Environmental Impact State- 
ment (EIS) for four proposed candidate sites from the Texoma group 
of salt domes located in the Gulf Coast region of southwestern 
Louisiana and southeastern Texas. It also serves to supplement the 
Sulphur Mines Final Environmental Impact Statement by examining 
a new alternative water intake pipeline to the ICW, allowing use of a 
single water intake for Sulphur Mines and West Hackberry. The 
primary site for Strategic Petroleum Reserve (SPR) development in 
the Texoma group is an expansion of the West Hackberry Early 
a Reserve (ESR) facility located in Cameron Parish, Louisi- 

three other candidates are new sites: the Black Bayou salt 
dome located in Cameron Parish, Louisiana, the Vinton salt dome in 
Calcasieu Parish, Louisiana, and the Big Hill salt dome in Jefferson 
County, Texas. One or a combination of these three sites may be 
developed as an alternative to the expansion of the West Hackberry 
ESR facility. 


25471 (DOE/EIS—0029(Vol.2)) Final environmental impact 
statement. Strategic Petroleum Reserve: Texoma Group Salt Domes, 
Cameron and Calcasieu parishes, Louisiana and Jefferson County, 
Texas. Volume 2 of 5. Appendices A and B. (Department of Energy, 
oe DC (USA)). Nov 1978. 439p. Dep. NTIS, PC E10/MF 


Volume 2 contains Appendices A and B: description of the 
pee and description of the environment. The candidate Strategic 
'etroleum Reserve (SPR) sites in the Texoma group of salt domes 
are located in the southwestern corner of Louisiana and the adjacent 
southeastern corner of Texas, within a 40-mile radius of Nederland, 
Texas. The West Hackberry salt dome is the proposed site for SPR 
development in the Texoma group of salt domes. Three alternative 
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sites (Black Bayou, Vinton salt dome, Big Hill salt dome) are 
discussed as proposed candidates for SPR development associated 
with the Texoma system. One or a combination of these three sites 
may be developed such that the total stora —_ capacity dl the 
Texoma group of salt domes will be 150 million barrels. The oa 
storage facilities are presently in the preliminary design stage. 
neering feasibility analyses have been prepared as the basis for 
evaluation of the socioeconomic and environmental impacts of the 
project. The impacts which would result from the construction and 
operation of the proposed raw water supply system for the Sulphur 
Mines SPR site are discussed. In Appendix B regional geology, 
water environment, climatology, air quality, ecosystems, natural and 
scenic resources, archaeological and historical resources, and socio- 
economic characteristics are discussed. 


25472 (DOE/EIS—0029(Vol.3)) Final environmental impact 
statement. Strategic Petroleum Reserve: Texoma Group Salt Domes, 
Cameron and Louisiana and Jefferson + Comte 
Texas. Volume 3 of 5. Appendix C, (Department of Energy, W: - 
ton, DC (USA)). Nov 1978. 433p. Dep. NTIS, PC E10/MF E0 

Volume 3 contains Appendix C—environmental impacts of 
the proposed and alternative actions. A detailed evaluation is made 
of the environmental impacts which would be associated with the 
construction and operation of the four candidate Strategic Petroleum 
Reserve salt dome sites. A discussion of impacts associated with 
alternative facility components is provided. 


25473 (DOE/EIS—0029(Vol.4)) Final environmental impact 
statement. Strategic Petroleum Reserve: Texoma Group Salt Domes, 
Cameron and — Louisiana and Jefferson County 

Texas. Volume 4 of 5. 


. Appendices D-T. (Department of Eaeey 
om DC (USA)). Nov 1978. 545p. Dep. NTIS, PC E10 


Volume 4 contains Appendices D through T: precipitation 
data, water, sediment, and elutriate quality data, water, sediment, 
and elutriate standards and criteria, hydrologic data, water utiliza- 
tion data, subsurface water data, water withdrawal models, sediment 
transport calculations, aquifer pressure calculations, and the brine 
injection analyses for the Texoma Region; site-specific short-term 
and long-term emission rates and emissions from marine vessel 
transferring crude oil; site-specific short-term and long-term emission 
rates; noise impact criteria and analysis, oil spill risk and oil pollution 
incidents; risk of oil spill resulting from ship collision; leum 
tanker traffic and oil pollution incidents in the Gulf of Mexico and 
Caribbean Sea; ecological impacts of oil spills; thermal analysis of 
brine; summary of cavern construction processes; lists of species and 
ecosystems characteristic of the Louisiana and Texas Gulf Coast; 
modified Mercalli Intensity Scale of 1931; socioeconomic analysis; 
air quality impact of brine ponds at four Texoma sites; background 
oceanographic information; sedimentology and geomorphology of 
the Gulf Coast; biological oceano py of the Gulf of Mexico; 
effects on fisheries of using Black e as a leaching/displacement 
water source; oil in brine model study; and selected characteristics of 
the aquatic environment near the proposed water intake. 


25474 (DOE/EIS—0029(Vol.5)) Final environmental impact 
statement. Strategic Petroleum Reserve, Texoma Group Salt Domes, 
Cameron and Calcasieu parishes, Louisiana and Jefferson County, 
Texas, (Department of Energy, on DC (USA)). Nov 1978. 
445p. Dep. NTIS, PC E10/MF E01. 

Volume 5 contains Appendices U and X: environmental 
survey of Texoma brine diffuser and comments received. 


25475 (PB—282161) Strategic petroleum reserves in Maine. Tib- 
betts, G. (Maine Office of Ener, "By Resources, Augusta (USA)). Jul 
1977. 71p. NTIS PC A04/MF AOl1 

The United States is dependent on poate © for 46% of its 
energy needs. 42% of that petroleum is now imported. Embargoes 
have occurred in the past, and may occur again at any time. For this 
reason, the nation has embarked on an ambitious pro; of strate- 
gic crude oil storage which has a goal of 500 million barrels by 
December 1982. Maine is even more dependent on petroleum (77%) 
and specifically on foreign petroleum. Recognizing this extreme 
vulnerability, the Office of Energy Resources assigned a high prior- 
ity to determining the nature and extent of existing strategic storage 
capacity in Maine. 


COMBUSTION 
REFER ALSO TO CITATION(S) 25418, 25748, 27054 


25476 (AD-A—056024) Enthalpies of combustion of exo-THDC, 
RJ-4, isomerized RJ-4, and JP-9. Interim report. Smith, N.K.; Good, 
W.D. (Department of Energy, Bartlesville, OK (USA). Bartlesville 
Energy Research Center). Jun 1978. 17p. NTIS PC A02/MF AOI. 
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The enthalpies of combustion of four liquid ramjet fuels, exo- 
THDC, RJ-4, RJ-4-I, and JP-9, were measured by precision oxygen- 
bomb combustion calorimetry. 


25477 (CONF-780417—, pp 20p, Paper 37) Monodisperse spray 
combustion system and the measurement of oxides of nitrogen. 
Nizami, A.A.; Cernansky, N.P. (Drexel Univ., Philadelphia). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


In view of the practical importance of spray combustion and 
llutant formation, an experimental facility has been developed and 
instrumented for studying monodisperse fuel spray combustion. A 
vibrating orifice aerosol generator is used to produce exceedingly 
uniform sized droplets under specified conditions. This monodisperse 
spray is fed to a combustion tunnel where a flame is aerodynamically 
stabilized. The monodisperse ranges have been isolated and verified 
for different orifices and the system has been checked for flame 
stability. A chemiluminescent NO/sub x/ analyzer was modified to 
avoid water condensation in the sample line and to provide better 
control of reaction chamber pressure. Exit plane measurements of 
NO and NO/sub x/ were made as a function of droplet diameter 
using an uncooled aerodynamic quench stainless steel probe. Experi- 
mental results indicate significant effects of droplet diameter on NO/ 
sub x/ formation. 


25478 Octane—cetane relationship. Bowden, J.N. (Southwest 
Research Inst., San Antonio, TX). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 23: No. 3, 998-1007(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The effects of unleaded gasolines on the cetane—octane 
number relationships were investigated. A satisfactory correlation of 
motor octane numbers with cetane numbers for gasolines in the 75 to 
94 motor octane number range was developed which has a standard 
error of estimate of +- 1.09 appears to be much better than the 
motor octane number—cetane number correlation. A satisfactory 
correlation between antiknock index, (R+M)/2 and cetane number 
with a standard error of estimate of +- 1.31 was also developed. 
This correlation would have a practical application inasmuch as 
service station gasoline pumps are currently being posted with 
antiknock index values as ruled by the Cost of Living Council. 


25479 Methy] tertiary—buty! ether, evaluation as a high octane 
blending component for unleaded gasoline. Johnson, R.T. (Univ. of 
Missouri, Rolla); Taniguchi, B.Y. Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 23: No. 3, 1083-1101(Aug 1978). (CONF-780902—P3). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A study was conducted to evaluate methyl tertiary-butyl 
ether (MTBE) as a high octane number blending component for 
automotive gasoline. Road octane ratings with a 1976 model year 
(MY) Buick confirmed the octane increases indicated by Research 
and Motor octane number determinations. The blend of 15% MTBE 
with 86 RON gasoline had a road octane number equivalent to that 
of a 91 RON commercial gasoline. Again the octane improving 
effect of the MTBE was most pronounced for low octane base fuels. 
Exhaust emissions and fuel economy were measured with gasoline 
(clear Indolene) and blends of Indolene and 5, 10, and 15% MTBE. 
A 1978 MY Pontiac LeMans calibrated for operation with gasoline 
was tested according to the 1975 Federal Test Procedure (FTP). As 
the fraction of MTBE in the blend was increased, the carbon 
monoxide emissions decreased substantially; and the emissions of 
oxides of nitrogen increased somewhat, but not enough to cause the 
vehicle to exceed the emission standards for which it was designed. 
Furthermore, poorer driveability was experienced during the FTP 
with the MTBE-gasoline blends. Most of the changes were attribut- 
ed to leaner engine operation caused by the altered stoichiometry of 
the MTBE blends. Hydrocarbon emissions and volumetric fuel econ- 
omy remained essentially constant despite the stoichiometry differ- 
ences and the reduced energy content of the blends. The results of 
this study indicate that MTBE is a high octane blending component 
that will improve the road octane rating of unleaded gasolines. 
Although no substantial advantage or disadvantage of 15% MTBE- 
gasoline blends was found in single-cylinder engine comparisons at 
the same equivalence ratio, the slightly altered fuel stoichiometry 
and energy content of blends can cause moderate changes in the 
behavior of vehicles calibrated for gasolines. Generaly, the changes 
were those associated with leaner operation of the engine. 


25480 Process for recovering a combustible gas. Uda, K.; 
Tamura, M.; Nishiura, I.; Fujiike, H. (to Mitsubishi Jukogyo Kabu- 
shiki Kaisha). US Patent 4,088,465. 9 May 1978. Priority date 20 Oct 
1975, Japan. 8p. 

An improved process for recovering a combustible gas in- 
cluding a first means for measuring the relative concentration of 
combustible gas and combustion-supporting gas before the gaseous 
mixture enters a gas recovering apparatus, and a second means for 
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determining the relative concentration of combustible gas and com- 
bustion-supporting gas after the gaseous mixture leaves the gas 
recovering apparatus. The first gas detecting means prevents a 
gaseous mixture containing a combustible gas in a concentration less 
than the upper explosion level from entering the gas recovering 
apparatus. The second detecting means controls the gas recovering 
apparatus to insure that the concentration of combustible gas never 
falls below the upper limit of the detonation range. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 26745 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 25358, 25359, 25360, 25363, 
25364, 25366, 25367, 25370, 25373, 25374, 25376, 25377, 25378, 
25505, 25506, 27722 


25481 (FE—8214-5) Coordination of study of the Devonian black 
shale in the Illinois Basin (Illinois, Indiana, and Western Kentucky). 
Quarterly progress report, 1 July to 30 September, 1978—3 October 
1978. Lineback, J.A. (Illinois State Geological Survey, Urbana 
(USA)). Oct 1978. Contract EW-78-S-21-8214. 1lp. Dep. NTIS, PC 
A02/MF AOl1. 

Coordination is being performed on data being collected, 
organized, and stored for the DOE Devonian black shale project. 
Results of coordination of the work by contractors will be a plan to 
create a data base for the Devonian black shale in the Illinois Basin. 
Part of the coordination will be the extensions of the ILLIMAP 
computer mapping system to parts of Indiana and Kentucky that lie 
within the Illinois Basin. (DLC) 


25482 (MERC/CR—78/5) Eastern gas shales project annual 
report, fiscal year 1977. (Science Applications, Inc., Morgantown, 
WV (USA)). Jun 1978. Contract EY. 77-C-21-8078. 1 . Dep. 
NTIS, PC A08/MF AO1. 

Programs designed to increase the natural gas production of 
the Appalachian, Michigan, and Illinois Basins are reported. Work 
during the year is summarized in sections on resource characteriza- 
tion and inventory and on extraction technology. Only a preliminary 
resource assessment is reported. Most geological evaluation tasks are 
progressing. Cross section work is approximately 60 percent com- 
pleted, isopach maps are about 40 percent completed, and several 
interstate stratigraphic correlation charts have been completed. 
Structure contour mapping and structural studies are approximately 
20 percent completed and lineament maps have been p for 
several site-specific target areas and on a regional basis for Ohio, 
West Virginia, and Kentucky. Progress has been made in extraction 
technology, although individual events have been delayed. Since the 
program began in 1976, data have been collected from 25 wells, new 
exploration instrumentation and techniques have been developed and 
fracture stimulation tests conducted, environmental impact assess- 
ments have been prepared for some of the sites at which field 
activities have been and will be conducted, and a model to analyze 
pre- and post-fracture well test data has been developed. 


25483 Importance of lixiviation waters for the formation of gas 
deposits. Kulibakina, I.B. (All-Union Scientific-Research Inst. of 
Natural Gas, Moscow, USSR). Dokl. Akad. Nauk BSSR; 21: No. 9, 
836-838(1977). (In Russian). 

Lixiviation water enhance the primary ee of hydrocar- 
bons in the colloidal form and are of great importance for 2 
significant quantities of water-soluble gases Into the free 
this connection, the structures situated in the zone of wndecgieinl 
salt lixiviation can be viewed as promising areas for gas exploration. 
12 references. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 25380, 25384, 25394, 25399, 
25400, 25414, 25416, 27484 


25484 (METC/CR—78/14) Relationship between productivity 
of gas wells and their locations with respect to lineaments: a statistical 
analysis. Zirk, W.E.; Lahoda, S.J. (West Virginia Univ., Mor; 
town (USA). Dept. of Statistics and Computer Science). 1978. 
Contract EY-77-C-21-8109. 38p. Dep. NTIS, PC A03/MF AOl. 
A study was conducted to relate the production of gas wells 
to their locations with respect to lineaments using production data 
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made available by the Morgantown Energy Technology Center, 
Morgantown, West Virginia. Distance parameters are on the 
basis of other studies as well as new eee © 
utilized to construct a mathematical model w adequately repre- 
sents this relationship for on oage bed of ——s productivity on the 
basis of the distance parameters. The model obtained was validated 
using data on additional wells from the same field. 


25485 (ORO—5194-1) Black shale gas production. Quarterly 
progress January-March 1978. ete R.C.; Kirk, K.G.; 
Nuckols, E.B.; Long, B.R.; Wilson, T.H.; Dixon, J.M.; ‘de Wys, J. N. 
(West Virginia Univ., Morgantown (USA). t. of Geology and 
Geography). Jan 1978. Contract EY-76-C-05-5194. 23p. Dep. NTIS, 
PC A02/MF AOl. 
An innovative approach was taken to analysis of shale gas 

erg from the Cottageville Field of Jackson County, West 

irginia. Slickensides were generally considered to be compaction 
features, but analysis clearly shows that most are related to regional 
tectonics. Regional analyses and possible ramifications of this discov- 
ery to the Eastern Gas Shales program are discussed. 


25486 (ORO—5205-7) Characterization and analysis of Devon- 
ian shales as related to release of gaseous hydrocarbons. Quarterly 
technical progress report, April—June 1978. Kalyoncu, R.S.; Snyder, 
M.J. (Battelle Columbus Labs., OH (USA)). 8 Aug 1978. Contract 
EY-76-C-05-5205. 393p. Dep. NTIS, PC A17/MF AO1. 

Objective is to determine the relationships between the shale 
characteristics, hydrocarbon gas contents, and well location, for 
assessing the productive capacity of the Eastern Devonian Gas Shale 
deposits and guiding research, development, and demonstration pro- 
jects to enhance the recovery of natural gas from the shale deposits. 
One well was sampled during this reporting period. Another well 
from Monongalia County, WV (M-1) was cored in April. 31 samples 
were obtained for Battelle with additional 55 samples canned for 
other DOE contractors. Characterization tasks on shale samples 
from R-146 (Mason County, WV.) and M-1 wells (Monongalia) have 
been completed. In the preliminary analysis correlations were ob- 
served between the hydrocarbon gas contents and can pressure, 
propane content, well location, oxygen content CO. content, bulk 
density and carbon contents. Higher pressures are attributed to 
higher hydrocarbon gas contents. For high gas pressures, propane 
content is an important indication of hydrocarbon gas content. At 
low gas pressure, butane contents more accurately predict the hy- 
drocarbon gas contents. High CO, and carbon contents indicate high 
hydrocarbon gas values, whereas oxygen contents are inversely 
related to hydrocarbon gas contents. Analysis of the limited wire- 
line log data shows that correlations between the laboratory and 
well log data can be utilized to predict potential hydrocarbon gas 
contents of the wells. 15 tables, 27 figures. 


25487 Process for reducing the level of radioactivity of a stream 
of light hydrocarbons, Sie, S.T.; Bukkems, F.H.J. (to Shell Oil Co.). 
US Patent 4,120,781. 17 Oct 1978. Filed date 22 Feb 1977. 6p. 

The invention relates to a process for reducing the level of 
radioactivity of a stream of light hydrocarbons by passing the stream 
through sulfided solid particles. 


25488 Methods of use of cementitious materials and sonic or 
energy-carrying waves within subsurface formations. Brandon, C.W. 
US Patent 4,093,028. 6 Jun 1978. Filed date 7 Sep 1976. 20p. 

Methods of use of cementitious material within sub-surface 
formations are considerably enhanced by the use of sonic or energy 
carrying waves therewith; and by the further use of fluids containing 
a gas, foam, emulsion or solvent in combination therewith a cleans- 
ing and better penetration into the formation is achieved; thus 
effecting further benefits of the use of sonic or energy carrying 
waves with cementitious materials. 


PRODUCTS AND BY-PRODUCTS 


25489 Algeria becomes liquid methane centre. LNG1 in Arzew 
put into operation. Oe/; 16: No. 3, 74-77(Mar 1978). (In German). 

Having brought the natural gas liquifaction plant LNG 1 on 
stream at Arzev, Algeria has made ready to start on the big America 
business - El Paso I project - with exports to the tune of some ten 
billion cubic meters annually. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 25446, 26781 


25490 (PB—282422) Indiana natural gas: accommodation to re- 
» Appendices, (Indiana Lt. Governor's Science Advisory Com- 
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— Indianapolis (USA)). 1 Feb 1976. 46p. NTIS PC A03/MF 

These appendices supplement the task force study of the 
current natural [vate supply situation in Indiana and the potential relief 
available from et energy sources. Included are: (1) A list of 
the members of the Lieutenant Governor's Science Advisory Com- 
mittee, Subcommittee on Energy; (2) FPC natural gas priorities; (3) 
Coal reserves in Indiana by county as of January 1, 1974; (4) Indiana 
coal consumption in 1974; (5) Background report on biogas pros- 
pects for Indiana; (6) Background report on liquid natural gas 
(LNG) for Indiana; and (7) Background report on underground gas 
storage. 


25491 Natural gas on the way into the next century. Machinek. 
Neue Deliwa-Z.; No. 7, 266-270(Jul 1978). (In German). 

The paper discusses important aspects of natural gas (amount 
of natural gas available, safety, transport over long distances, compe- 
titon on the heat market, environmental protection, savings) and its 
availability beyond the turn of the century. Natural gas is seen as a 
cheap, non-polluting energy carrier for an assured long-term energy 
supply. 


25492 Gas industry - gas technique. Scholand, E. Brennst.- 
Waerme-Kraft; 30: No. 4, 143- 146(Apr 1978), (In German). 

This review article summarizes the literature published in 
1977 on the above-mentioned subject according to the following 
aspects: a) Economic development, b) exploration, extraction and 
reserves, c) transport, storage and distribution, d) industrial gas 
application, e) gas utilization in household and industry, f) safety and 
environmental protection, as well as g) natural gas substitute. 


25493 Natural gas into the next century. Supply security and 
future development of natural gas in Western Europe. Erdoel-Erdgas 
Z.; 94: No. 3, 71-75(Mar 1978). (In German). 

Natural gas will be available on the West German energy 
market far beyond the turn of the century. Adequate natural gas 
reserves exist. Natural gas enhances the security of energy supplies 
by diversifying the sources of energy supply. Natural gas helps to 
preserve and protect our environment, as it is a clean fuel transport- 
ed through invisible underground systems. Natural gas helps to 
promote energy conservation. Natural gas is competitive on the 
energy market and reduces the cost of space heating. 


25494 LNG - perspectives for the German natural gas supply. 
Brecht, C. Schiff Hafen; 29: No. 8, 703-704(Aug 1977). (In German). 
Liquefied natural gas — play an important role in the 
gas industries’ efforts to meet the energy demand of the Federal 
epublic of Germany on a long-term basis. It has tried to stabilize 
the annual natural gas supplies of appr. 81 billion cbm, which are 
already now under contract up to the mid-eighties, and beyond the 
1990s and the year 2000, and to increase these quantities in propor- 
tion with energy demand developments and in accordance with the 
energy-political aims. Details of the future natural gas supply in the 
Federal Republic are presented. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 25499 


25495 (UCRL—52570) Evaluation of sites for LNG spill tests. 
Cramer, J.L.; Hogan, W.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Sep 1978. Contract W-7405-ENG-48. 
64p. Dep. NTIS, PC A04/MF AO1. 

The Department of Energy has been seeking a suitable experi- 
mental site to investigate the hazards and destructive potential of 
large spills of liquefied natural gas (LNG). This report describes the 
evaluation by Lawrence Livermore Laboratory of a number of 
potential sites that had been identified in a previous survey. A list of 
ten desirable site characteristics was developed, with the characteris- 
tics ordered according to their relative priorities. This list was used 
in evaluating the potential sites. It was concluded that the French- 
man Flat area of the Nevada Test Site is the most suitable experi- 
mental site for the LNG spill investigation. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 25379, 25382 


25496 (HCP/T2705—01) Enhanced recovery of unconventional 
gas. Executive summary. Volume I (of 3 volumes). Kuuskraa, V.A.; 
Brashear, J.P.; Doscher, T.M.; Elkins, L.E. (Lewin and Associates, 
Inc., Washington, DC (USA)). Oct 1978. Contract EF-77-C-01-2705. 
60p. Dep. NTIS, PC A04/MF AO1. 
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R and D efforts in enhanced gas recovery of near-convention- 
al and unconventional gas sources are needed in order to augment 
domestic supplies. Unconventional gas sources could provide 200 to 
220 Tcf of additional gas supply, if a combination of economic 
incentives and publicly sponsored R and D is used, and as much as 2 
to 8 Tcf could be delivered per year by 1990. This volume comprises 
three parts discussing the public policy issues, proposed research 
ole in enhanced gas recovery, and methodology. 14 figures. 


25497 (NVO—0655-111) Western gas sands project status 
report. (CER Corp., Las Vegas, NV (USA)). 31 Aug 1978. Contract 
EY-76-C-08-0655. 73p. Dep. NTIS, PC A04/MF AOl1. 

This edition of the WGSP Status Report summarizes the 
progress during July, 1978, of the eat er ng ope projects 
directed toward increasing gas production from the low-permeabil- 
ity gas sands of the western United States. Background information 
is provided in the September 1977 Status Report, NVO/0655-100. 
On-site personnel were provided by CER Corporation to assist in 
coring and logging the Joseph J.C. Paine well located in Valley 
County, Montana. The information gathered was the first for the 
WGSP Coring and Logging Programs. The DOE test trailer was 
moved to Grand Junction, Colorado and then to the MHF 3 well 
site for trial runs and checkout of the test equipment. The USGS 
continued work on characterization and assessment of the resource 
in the four primary study areas. The National Laboratories and 
Technology Centers are continuing activities toward the develop- 
ment of mathematical modeling, new tools and instrumentation 
systems, data analysis and rock mechanics. Field tests and demon- 
strations in the WGSP continued. Mitchell Energy Corporation had 
reached 9,160 ft in their Muse-Duke well No. 1, and Mobil Research 
and Development Corporation fractured zones 6 and 7 (8,443—8,650 
ft and 8,173—8,372 ft) in the PCU 31-13 well. 


25498 (SAND—78-2342) High Energy Gas Frac. Warpinski, 
N.R.; Schmidt, R.A.; Walling, H.C.; Cooper, P.W.; Finley, S.J. 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 20p. Dep. NTIS, PC A02/MF AO. 

A High Energy Gas Frac field test has been conducted at 
DOE's Nevada Test Site, Nevada. The Gas Frac utilizes a con- 
trolled propellant — to initiate and extend multiple frac- 
tures in a borehole. Three different propellants were tested in a 
volcanic ash fall tuff medium and resulted in phenomenologically 
different behavior. Mineback of the experiments provided direct 
observational evidence to characterize the results. The slowest pro- 
pellant (burn time = 0.9 s) had a pressure loading rate (0.09 psi/ps) 
and a peak pressure (6250 psi) that were relatively low and resulted 
in a single fracture that was similar in appearance to a hydraulic 
fracture. The fast propellant (burn time ~ 1 ms) had a pressure 
loading rate (> 1500 psi/ys) and a peak pressure (> 20,000 psi) that 
were so large that, although multiple fractures were initiated, consid- 
erable crushing near the wellbore was observed and only one 
fracture was extended more than 6 in. from the wellbore. The 
intermediate propellant (burn time = 9.4 ms) had a pressure loading 
rate (20 psi/ys) and a peak pressure (13,800 psi) sufficient to initiate 
and extend 12 separate fractures in random radial directions. Lengths 
of these fractures varied from 6 in. to 8 ft for 20 lb of propellant in an 
8 in. borehole. This technique provides an attractive method to 
alleviate wellbore damage for other in situ technology applications. 


25499 (UCID—17956) Environmental report: stimulation of De- 

vonian shale formations in Ohio, New York, and Maryland. O’Banion, 

K. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 

= Oct 1978. Contract W-7405-ENG-48. 47p. Dep. NTIS, PC A03/ 
F AOl. 

The Morgantown Energy Technology Center of the U.S. 
Department of Energy has contracted with Columbia Gas Corpora- 
tion to share the cost of 20 gas well stimulations in four target areas: 
two in Ohio and one each in New York and Maryland. This contract 
is one of several awarded by DOE to Columbia and other natural 
gas producers to increase gas recovery from the Devonian Shale 
ormation. This formation, underlying over 250,000 mi? of the U.S., 
is known to contain huge volumes of natural gas, but to date has 
yielded only marginal amounts due to the low permeability of the 
rock. A project is described designed to test various methods of 
fracturing the rock, and thus stimulate greater yields, in hitherto 
untested areas of the shale. The actual sites within the target areas 
have not been selected. However, each stimulation will involve 
clearing and leveling a 2 to 3 acre pad, drilling and coring the well, 
and fracturing the shale interval by one of several hydraulic or 
explosive methods. Some erosion and disruption of local animals 
may result from the removal of vegetation, but alteration of natural 
drainage will be minimized by siting and grading practices pre- 
scribed in the text, and the sites will be fertilized and replanted once 
the frac operation is completed. Habitats of endangered plants and 
animals will be protected as prescribed in the text, and wetland areas 
excluded from development. Noise and airborne dust will increase 
temporarily during grading, drilling, and fracturing, but will cease 
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once the job is completed and the equipment removed; both noise 
and dust control measures will be implemented at those sites close to 
residences. The target areas are a large for evaluation of the 
potential for historical or cultural resources; however, once sites are 
selected they will be surveyed, and if resources of value are dis- 
closed, alternate sites will be substituted. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 25380, 25461, 26768, 26784, 26785 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 26270 


25500 (CONS—2925-1) Blending of hydrogen in natural gas 
distribution systems. Volume I. Gas blends flow in distribution system, 
mixing points, and regulatory standards. Final report, June 1, 1976— 
August 30, 1977. (Public Service Electric and Gas Co., Newark, NJ 
(USA)). Sep 1977. Contract EY-76-C-02-2925. 91p. Dep. NTIS, PC 
A05/MF AO1. 

This volume of the subject study "Blending of Hydrogen in 
Natural Gas Distribution Systems” describes studies on the determi- 
nation of gas distribution system flows with hydrogen - natural gas 
blends, potential hydrogen admission points to gas distribution sys- 
tems, and the impact of hydrogen - natural gas blends on regulatory 
standards for gas distribution systems. The studies resulted in the 
following principal findings: (1) Most existing natural gas distribu- 
tion systems could adequately transport 20% blends of hydrogen by 
volume with little or no modification. (2) The best point of admission 
of the hydrogen into a natural gas distribution system would be at 
the meter and regulating stations supplying a particular distribution 
system. (3) The impact of hydrogen - natural gas blends on state 
regulatory standards ay 2 to be minimal for PSE and G, but 
requires further study for various National Codes and for other 
states. 


25501 (DOE/EIA—0151/77) Underground storage of natural 
gas by interstate pipeline companies for 1977 and winter 1977-1978, 
Pappas, T.A. ent of Energy, Washington, DC (USA). 
Energy Information Administration). Jan 1979. 41p. Dep. NTIS, PC 
A03/MF AO1. 

Data are given on the underground storage of natural gas for 
the calendar year 1977 by pipeline companies subject to the jurisdic- 
tion of the Federal Power Commission (now Federal Energy Regu- 
latory Commission). During 1977, four new stora, — fields were put 
in operation by jurisdictional pipeline companies. ifteen certificates 
were issued by the Federal Power Commission and its successor, the 
Federal Energy Regulatory Commission, for changes in twenty- 
three existing storage fields. Estimated underground storage capacity 
amounted to 3.9 billion Mcf, a 2.6% increase over 1976. The 
utilization of storage gas during the highest consecutive three-day 
system peak in the 1977 to 1978 winter season was 31.91% of the 
total system deliveries during that period as compared to 32.66% in 
the 1976 to 1977 winter season. The average volumes of gas injected 
and withdrawn from storage in 1977 were 1,263 million Mcf which 
is approximately the same average volume injected and withdrawn 
in 1976. The average cost of storage gas in 1977 was 31.48 cents per 
Mcf — with 27.49 cents per Mcf in 1976, an increase of 3.99 
cents per Mcf. 


25502 LNG peakshaving: its role in the United States. Daniels, 
E.J.; Sen, C.T. a IL; Institute of Gas Technology (1979). 
21p. (CONF-790309—1). Institute of Gas Technology, 3424 S. State 
Street, Chicago, IL 60616. 

From United Nations Economic and Social Council seminar 
and study tour on LNG peak shaving; Washington, DC, USA (5 
Mar 1979). 

Maintaining the deliverability requirements, which are cyclic 
for natural gas in the United States, is accomplished by three 
principal methods: underground storage, LNG facilities, and pro- 
pane/air facilities. Over the past 10 years, the total deliverability of 
these three methods has more than doubled, primarily because of the 
increase in the temperature-sensitive load relative to the discretion- 
ary load of gas utilities. In the decision-making process leading to the 
selection of the most appropriate method of maintaining deliverabi- 
lity, the primary input is the demand cycle of the utility. Utilizing 
the deliverability requirements as determined by the demand cycle, 
the utility can evaluate and select the most cost-effective mix of the 
methods available to the utility to meet its deliverability require- 
ments. LNG peakshavin ng is emphasized including its role, relative to 
underground storage and propane/air, in maintaining the deliverabi- 
lity requirements of gas utlities. 
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25503 Arrangement and cost of the supply of gas to domestic 
consumers. Schiffer, H.W. (Koeln Univ. (Germany, F.R.). 
Energiewirtschaftliches Inst.). Gas- Wasserfach, Gas-Erdgas; 119: No. 
7, 309-314(Jul 1978). (In German). 

The cost of gas supply in the transport, distribution and 
consumer sector are analysed in detail and calculated for the individ- 
ual domestic consumer including production costs and import prices 
for natural gas free on the German border. Various regional model 
cases characterized individually are chosen for illustrating the re- 
sults. Apart from the high costs, their most important elements as 
well as their structures corresponding to their resp. supply sectors 
are — out. The end of the article consists in comments on the 
profitability of gas utilization compared to the other competitive 
energy sources on the domestic heat market. 


PROPERTIES 
REFER ALSO TO CITATION(S) 25467, 25755 


25504 Apparatus and method for sour gas analysis. Price, J.G.W. 
(to Core Labs., Inc.). US Patent 4,119,404. 10 Oct 1978. Filed date 5 
Jul 1977. 8p. 

A flame photometric detector for use with a gas chromato- 
graph comprises a burner to produce a cool hydrogen flame and 
excite molecules of the gas sample to emit light characteristic 
thereof, a transparent chimney surrounding the burner and flame to 
enhance characteristic light emission, a selective light filtering 
means, and sensing means positioned so as to exclude the flame from 
its sensing area. The device and method of operation are character- 
ized by a substantially broader range of detection and measurement 
than is possible with present commercially available equipment. 


25505 Composition and distribution of natural gases within the 
Vendian Terrigene Complex of Southern Siberian Platform. Drobot, 
P.1.; Rybyakov, V.L.; Samsonov, V.V.; Vetrov, S.V. Geol. Geofiz.; 
No. 9, 39-48(1978). (In Russian). 

Comparative analysis is given of the natural gases found in 
the 0, me age deposits of terrigene complexes from the 
—_ tuobinsk and the Angara-Lena oil-bearing provinces. The 
influence of the deposits depth and of the catagenetic transformation 
of rocks on the formation of the hydrocarbon gases composition is 
determined. Two geochemical groups of gases are established. The 
first group includes the gases whose composition is controlled by 
paleodepth of deposits, whereas the second group lacks such rela- 
tion. Geochemical criteria for prospecting hydrocarbon systems 
which + differing in phase and qualitative composition of fluids are 
considered. 


25506 Methods of forecasting the quality of gas raw material. 
Voronov, A.N. Sov. Geol.; No. 1, 5-16(1978). (In Russian). 

An improvement in the system of evaluating prospective oil 
and gas content requires the development of methods for predicting 
the = of gas raw materials. A complex of methods is proposed 
for forecasting the composition of gas associations which include 
criteria of hydrocarbon content, correlation of hydrocarbon compo- 
nents, and content of acid gases, including hydrogen sulfide, as well 
as the concentrations of nitrogen and inert . A complex of 
methods is worked out which makes it possible not only to deter- 
mine the greatest probable concentrations of gaseous components, 
but also to compute their forecastable reserves which is of great 
importance in the selection of the most effective areas for oil and gas 
exploration operations. 12 references, 7 figures, 2 tables. 


OIL SHALES AND TAR SANDS 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 27720 


SITE GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 25481 


OIL PRODUCTION, RECOVERY, AND REFINING 


25507 Correlation between oil yields of oil shales and ‘°C nuclear 
magnetic resonance spectra. Maciel, G.E.; Bartuska, V.J.; Miknis, 
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F.P. (Colo State Univ, Fort Collins). Fuel; 57: No. 8, 505-506(Aug 
1978). 

Using the cross polarization/dipolar decoupling method, '*C 
NMR spectra have been obtained on twenty oil shales and kerogens 
from around the world. A correlation is found between the integrat- 
ed signal intensity of the aliphatic region of the spectra and the oil 
yields of the shales. 6 refs. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 25518, 27418 


25508 (FE—2346-23) Legal problems incident to the commercial- 
ization of in situ processing of Michigan Antrim shale. Meyers, V.N. 
(Mika, Meyers, Beckett and Jones, Grand Rapids, MI (USA)). Apr 
1978. Contract EX-76-C-01-2346. 53p. Dep. NTIS, PC A04/MF 
AOl. 

This report undertakes to analyze the legal problems that will 
be confronted along the road to commercialization of hydrocarbon 
production from the Antrim shale in Michigan by in-situ processing 
methods. Much of the legal framework from which significant 
decisions must be made is woefully sparse and will require consider- 
able judicial interpretation as well as legislative action. However, in 
many areas such as zoning, environmental impact statements, use of 
explosives, air pollution and waste disposal a reasonably well defined 
legal framework exists within which in-situ processing of the Antrim 
shale in Michigan may proceed. The legal problems discussed relate 
to the method of in-situ processing of the Antrim shale described at 
the outset of this report. Should the method or technology of 
recovery undergo substantial or radical change, the conclusions 
reached in this report should be reviewed in light of the changed 
method or technology. 


25509 (UCID—18028) Multiphase flow modeling of oil mist and 
liquid film formation in oil shale retorting. Lyczkowski, R.W.; Gida- 
spow, D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 12 Jan 1979. Contract W-7405-ENG-48. 35p. Dep. NTIS, PC 
A03/MF AO1. 

A first level model is developed to account for the appear- 
ance and disappearance of liquid oil produced during oil shale 
retorting. Although nearly all the kerogen initially present in the oil 
shale exits the retort in the form of a liquid either in the form of a 
mist or a falling film, the flow of this valuable, clean liquid fuel is not 
presently accounted for in oil shale retorting computer models. A 
rigorous treatment of the problem is very difficult. A simplified but 
sophisticated treatment is developed which is designed to be easily 
incorporated into the LLL computer model now without major 
modifications to the numerical solution algorithms. A complete set 
of — and — models are developed to explicitly account 
for the movement of condensed oil mist and liquid film flowing at 
unequal velocities. The equations clearly illustrate where more de- 
tailed treatments may be inserted, as they are developed. 


25510 (UCRL—80914) Recent experimental developments in re- 
torting oil shale at the Lawrence Livermore Laboratory. Rothman, 
A.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Aug 1978. Contract W-7405-ENG-48. 32p. (CONF-781110— 
9). Dep. IS, PC A03/MF AOl1. 

978) From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1 5 


The Lawrence Livermore Laboratory is oy in a pro- 


gram aimed at extraction of oil from oil shale in-situ. The experimen- 
tal program is briefly described. Retorting results obtained in pilot 
above-ground retorts are reviewed. Combustion retorting of small (1 
to 2 cm) particles of narrow size distribution gives yields near 95% 
of assay, and appears to be reasonably understood and predictable by 
model calculations. Results on retorting behavior of non-uniform 
sized particles are less well understood. Reasons for this behavior are 
examined, and appears to be related to non-uniform gas flow. The 
effect of steam on retorting is considered. 


25511 Isolation of in situ oil shale retorts. French, G.B. (to 
Occidental Oil Shale). US Patent 4,133,580. 9 Jan 1979. Filed date 15 
Jul 1977. 12p. 

A row of horizontally spaced apart in situ oil shale retorts is 
formed in a subterranean formation containing oil shale. Each row is 
formed by excavating at least a pair of upper and lower retort access 
drifts at elevations within the top and bottom boundaries of the 
retort sites. The access drifts extend through opposite side bound- 
aries of a plurality of retorts in such row. Each retort is formed by 
excavating upper and lower horizontal voids at the levels of the 
upper and lower retort access drifts, respectively, such voids being 
excavated laterally from the access drift within the side boundaries 
of the retort sites. Each retort is formed by explosively expanding 
formation toward the upper and lower voids within the boundaries 
of the retort site to form a fragmented permeable mass of particles 
containing oil shale in each retort. Following formation of each 
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retort, the retort access drift on the advancing side of the retort are 
at least partially sealed, preferably with a mass of formation particles 
covered by a gas impermeably layer and backfilled with a further 
mass of formation particles. 


25512 Method and apparatus for recovery of fluids produced in 
in-situ retorting of oil shale. Albulescu, P.; McMahon, J.F. (to Gulf 
Oil ee US Patent 4,119,349. 10 Oct 1978. Filed date 25 Oct 
1977. 6p. 

Gaseous and liquid products discharged from the outlet of an 
in-situ retort for the retorting of oil shale are delivered into an 
underground separating chamber located substantially at the level of 
the bottom of the retort. The lower portion of the separating 
chamber is divided by a weir into a first sump adjacent the inlet end 
of the separating chamber and a second sump adjacent the outlet end 
of the separating chamber. Oil and water separate in the first sump 
and the oil overflows the weir into the second sump. Water is 
withdrawn at a level below the oil in the first sump and pumped to 
the surface, Oil is withdrawn from the second sump and pumped to 
the surface separately from the water. 


25513 In situ oil shale retorting process using introduction of gas 
at an intermediate location. Bartel, W.J.; Burton, R.S. ITI.; Cha, C.Y. 
(to Occidental Oil Shale, Inc.). US Patent 4,119,345. 10 Oct 1978. 
Filed date 4 Apr 1977. 10p. 

Valves are recovered from a subterranean in-situ oil shale 
retort containing a fragmented permeable mass of formation particles 
by passing a measuring gas through the retort to determine the 
presence of a blockage in the fragmented mass. If there is such a 
blockage, only a portion of the fragmented mass is processed and the 
portion of the fragmented mass having the blockage is left unpro- 
cessed. This is effected by introducing a processing gas to the retort 
at an intermediate location between opposing ends of the fragmented 
mass and withdrawing gaseous and liquid products of processing at 
an end of the fragmented mass remote from such blockage. 


25514 Method of forming in situ oil shale retorts. French, G.B. 
(to Occidental Oil Shale, Inc.). US Patent 4,106,814. 15 Aug 1978. 
Filed date 15 Jul 1977. 14p. 

A row of horizontally spaced apart in situ oil shale retorts is 
formed in a subterranean formation containing oil shale. Each row is 
formed by excavating at least a pair of upper and lower retort access 
drifts at elevations within the top and bottom boundaries of the 
retort sites. The access drifts extend through opposite side bound- 
aries of a plurality of retorts in such row. Each retort is formed by 
excavating upper and lower horizontal voids at the levels of the 
upper and lower right access drifts, respectively, such voids being 
excavated laterally from the access drift within the side boundaries 
of the retort sites. Each retort is formed by explosively expanding 
formation toward the upper and lower voids within the boundaries 
of the retort site to form a fragmented permeable mass of particles 
containing oil shale in each retort. Following formation of each 
retort, the retort access drifts on the advancing side of the retort are 
at least partially sealed, preferably with a mass of formation particles 
covered by a gas impermeable layer and backfilled with a further 
mass of formation particles. 


25515 Numerical simulation of in-situ electrical heating to in- 
crease oil mobility. Todd, J.C.; Howell, E.P. (Atl Richfield Co, 
Dallas, Tex). J. Can. Pet. Technol.; 17: No. 2, 31-41(1978). 

The in-situ electrical heating of oil reservoirs was modeled in 
a two-part numerical simulation. The first part consists of a radial 
electrothermic model to calculate the currents resulting from the 
near-wellbore effects of high current densities. The second part of 
the simulation scheme uses the radial model currents and heat 
removal rates to establish the electrical energy level in the three- 
dimensional electrothermic model. The combined use of the radial 
model currents with the three-dimensional electrothermic model 
establishes a useful tool to evaluate and optimize the in-situ electrical 
heating of oil-bearing formations. 5 refs. 


25516 Sensitivity study of cyclic steam stimulation using a 2-d 
mathematical model. Finbow, R.J.; Koop, I.J. (Br Pet Co, Can Ltd, 
Calgary, Alberta). J. Can. Pet. Technol; 17: No. 2, 58-72(1978). 
INTERCOMP’s steamflood model was used to carry out a 
sensitivity study of cyclic steam stimulation as applied to the Cold 
Lake Oil Sands in Canada. A 2-D radial system was used and 
——— were based on knowledge of the Mannville "C” unit. No 
tory matches were attempted in this study. Variables investigated 


included steam-treatment size, length of soak, steam injection rate, 
steam quality, completion interval, effect of natural gas injection and 
strategy for multiple cycles. | ref. 


25517 Method for the extraction of petroleum and bitumen from 
underground deposits. Pusch, G.; Gaida, K.H. (to Deutsche Texaco 
AG). German(FRG) Patent 2,615, 874/A/. 20 Oct 1977. 17p. (In 
German). 
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The invention deals with a method of extracting petroleum 
and bitumen from an underground deposit using underground com- 
bustion with oxygen. 96% oxygen and water are simultaneously 
injected into the deposit under a pressure of at least 80 bar. After 
having set up a combustion front by introducing a partial under- 
ground combustion, the latter is moved on to production boring by 
injection boring through the d it. The CO. produced during 
combustion extracts the intermediary hydrocarbons originally pres- 
ent in the deposit, as well as the cracked and distillation products 
formed from higher hydrocarbons by the combustion process in the 
deposits. Due to the high pressure, a zone is formed of mixable 
transition between the deposits oil and the CO2 saturated condensed 
steam. Petroleum and bitumen are extracted by water power. Whilst 
in common underground part-combustion methods, up to 2/3 of the 
deposits volume must be burned out, it is sufficient using the invent- 
ed method to burn out 1/6 to 1/3 of the deposit. Shallow deposits of 
about 1 m depth may also be exploited. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 25527 


25518 (CONF-780417—, pp 27p, Paper 9) Effect of the reaction 
wave on flow channeling in com on retorts. Baer, A.D.; Peperakis, 
A. 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


An exploratory study has been made to establish the condi- 
tions under which a reaction wave will tend to induce or prevent 
channeling of the flow of gases in combustion oil-shale retorts. The 
characterization of the tendency for gas channeling to occur was 
considered by evaluation of an indirect method which involves a 
flow-stability factor. An ex: ental determination of the stability 
factor was made under special conditions in a bed of crushed, sieved 
and pyrolyzed oil shale. At high air-flow rates, the increase in 
pressure drop resulting from the combustion decreased with flow 
rate. Thus, at higher gas rates, the flow-sensitivity factor was meas- 
ured to be negative and conditions conducive to channeling were 
observed. A simplified analytical description of the steady-state 
operation of the combustion retort was developed in an attempt to 
determine analytically the flow-sensitivity factor of the combustion 
wave. For values of a control (the ratio of the thermal 
capacity rates of the and solid relative to the reaction wave) less 
than one, the sensitivity factor is predicted to be positive. However, 
when the control parameter is greater than unity, the sensitivity 
factor becomes negative. The effect of the combustion wave would 
then encourage nonuniform flows. 


25519 eee es separation of bitumen from tar 
sands, Vermeulen, F.E.; Chute, F.S. (to oe Conndinn 
opment Ltd.). US Patent 4, 136,014. 23 Jan 1979. Priority date 
Aug 1975, Canada. 6p. 

Method and apparatus for separation of bitumen 
sands involves an electric flotation cell formed of a 
which is placed a charge of unseparated tar sand to a 
which is then filled with water to a second level ~—s 
positioned in the cell in relation to the tar sand si 
application of a voltage to the electrodes an electric poe 
through the tar sand and water. It has been found that after 
tion of the electrical energy to the tar sands agitation 
separation takes place with the bitumen being floated to the w 
surface. 


25520 Separation of hydrocarbons from oil shales and tar sands. 
Hill, W.H. US Patent 4,133,742. 9 Jan 1979. Filed date 29 Jul 1977. 
2p. 

An efficient and practical process is provided, permitting 
greatly increased recovery of hydrocarbons from oil shales and tar 
sands. Steps involved include mixing oil shale or tar sand in water, 
with pulverized coal, to form an amalgam, and separation of water 
to be reused in the process. The separated amalgam contains the 
hydrocarbons of the shale or sand and constituents of coal in which 
mineral matter content is considerably reduced 


25521 Method for recovery of hydrocarbon fractions from hydro- 
carbon-bearing materials, Weichman, B.E.; Knight, J.H. (to a 
Oil Co.). US Patent 4,133,741. 9 Jan 1979. Filed date 5 Nov 1974. 6p. 

A plurality of hydrocarbon fractions are recovered from 
hydrocarbon-bearing material such as oil shale in a continuous retort 
wherein a bed of the material is moved through a heating chamber, 
the heating being for a time and at a temperature effective to strii 
increasingly heavier hydrocarbon fractions from the material as it 
moves through the heatin, ng chamber. The hydrocarbon fractions are 
collected by a — of collection means disposed along the path 
of movement of the bed for recovery of a corresponding plurality of 
hydrocarbon fractions. 
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25522 Process for treating oil shales. Reed, H.C. (to Kerr- 
McGee Corp.). US Patent 4,092,237. 30 May 1978. Filed date 13 Jun 
1977. 6p. 

Oil shale is introduced into a lock which discharges into a 
closed, vertical, stationary kiln fitted with mechanisms which cause 
the particulate oil shale to move continuously downwardly in a 
controlled, uniform plug type flow. The shale is heated by a counter 
flow of hot, nonoxidizing gases to the temperature required to 
pyrolyze the kerogen. The gaseous fraction of the kerogen joins the 
counter flowing gases for removal from the top of the kiln. The hot 
particulate shale containing the carbonaceous fraction of the kerogen 
moves downwardly through a second lock into a conveyance con- 
nected to the top of a second similar kiln wherein the carbonaceous 
residue is reacted with gaseous water and oxygen in a cocurrent 
manner to supply heat to the decarbonized shale and to produce 
carbon oxides and hydrogen. The heat in the decarbonized shale is 
then partially removed by a counter flow of a nonoxidizing recycle 
e which joins with the carbon oxides and hydrogen to supply heat 
or retorting in the first kiln. The cooled decarbonized shale 
out of the second kiln through a lock onto a conveyor for disposal. 


REFINING 
REFER ALSO TO CITATION(S) 25417 


25523 Processing shale oil cuts by hydrotreating and removal of 
arsenic and/or selenium. Wunderlich, D.K. (to Atlantic Richfield 
Co.). US Patent 4,133,745. 9 Jan 1979. Filed date 5 Jun 1978. 4p. 

A method for processing shale oil to remove both nitrogen 
and impurities such as arsenic and/or selenium shile minimizing such 
removal costs comprises fractionating the shale oil feed to form a 
first naphtha cut which essentially boils at or below 350°F and a gas 
oil cut which essentially boils above 350°F, hydrotreating the first 
naphtha cut, separately removing a substantial amount of said impu- 
rity from the gas oil cut and then hydrotreating the gas oil cut is 
fractionated to form a second naphtha cut which essentially boils 
above 380°F and at or below 450°F and has a high nitrogen content, 
and hydrotreating the second naphtha cut to reduce the nitrogen 
content. 


25524 Catalytic desulphurization of Athabasca bitumen using hy- 
drogen donors. Aaarts, J.J.B.; Ternan, M.; Parsons, B.I. (Energy Res 
Lab, Ottawa, Ont). Fuel; 57: No. 8, 473-478(Aug 1978). 

The use of hydrogen-donor diluents while catalytically hy- 
drocracking Athabasca bitumen has been studied. No improvement 
in sulphur removal, nitrogen removal or catalyst life was obtained 
from their use, contrary to reports in the literature. When the results 
were compared on the basis of constant reactor size and constant 
bitumen feed rate, the hydrogen-donor diluents were found to have a 
negative effect. Variations in the boiling-point range, sulphur content 
and nitrogen content of the donors only produced marginal changes. 
It was concluded that hydrogen-donor diluents are not effective 

rocessing aides, and therefore should not be used during the cata- 
ytic hydrocracking of Athabasca bitumen. 14 refs. 


PURIFICATION 
REFER ALSO TO CITATION(S) 25524 


25525 Desulphurization of a fluid coke similar to the athabasca 
oil sands coke. George, Z.M.; Schneider, L.G.; Tollefson, E.L. 
on Res Counc, Edmonton). Fuel; 57: No. 8, 497-501(Aug 
1 3 

Almost complete desulphurization of a high-sulphur fluid 
coke was achieved by impregnating the coke with suitable alkaline 
reagents followed by high-temperature calcination in an inert atmos- 
phere and subsequent leaching of the coke to remove soluble metal 
sulphides formed during calcination. Sodium hydroxide and sodium 
carbonate were found to be the most effective bases. Sodium sul- 
phide was detected in the calcined, non-leached coke by X-ray 
diffraction. Flow rate of the inert gas and the particle size of the 
coke employed in this investigation had no effect on the extent of 
desulphurization. A maximum desulphurization was observed at a 
calcination temperature of 850$degreeSC. 15 refs. 


25526 Catalytic deoxygenation of heavy gas oil. Furimsky, E. 
(Energy Res Lab, Mines and Resour, Ottawa, Ont). Fuel; 57: No. 8, 
494-496(Aug 1978). 

The extent of oxygen removal during catalytic hydrotreat- 
ment of heavy gas oils depends on the chemical composition of 
catalysts. Deoxygenation increases with the concentration of MoO; 
up to about 6 wt%. Further increases in the MoO$sub 3$ concentra- 
tion do not appreciably increase oxygen removal. Deoxygenation is 
also improved by the addition of cobalt and nickel oxides to the 
molybdenum catalysts. Independent acidity measurements on the 
liquid products suggest the presence of phenols. 11 refs. 
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25527 Desulfurized gas production from vertical kiln pyrolysis. 
Harris, H.A.; Jones, J.B. Jr. (to Paraho Corp.). US Patent 4,092,128. 
30 May 1978. Filed date 24 May 1976. 10p. 

A gas, formed as a product of a pyrolysis of oil shale, is 
passed through hot, retorted shale (containing at least partially 
decomposed calcium or magnesium carbonate) to essentially elimi- 
nate sulfur contaminants in the gas. Specifically, a single chambered 
pyrolysis vessel, having a pyrolysis zone and a retorted shale gas into 
the bottom of the retorted shale zone and cleaned product gas is 
withdrawn as hot product gas near the top of such zone. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 25249, 25466, 25486, 25507, 27315 


25528 (CONF-780417—, pp 19p, Paper 10) In situ combustion 
of tar sands. Amr, A.; Grammens, D. (Univ. of Wyoming, Laramie). 
1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


An isothermal combustion tube experiment was constructed 
to determine the reaction rate of carbon in a tar sand specimen from 
the P.R. Spring deposit in Utah. The reaction rate fits an Arrhenius 
type equation where the orders of reaction with respect to both 
oxygen partial pressure and carbon concentration are determined. 
The dependence of the specific reaction rate on both temperature 
and total pressure is examined and an activation energy for the 
reaction is evaluated. 


25529 Iron partitioning in oil shale of the Green River Forma- 
tion, colorado: a pr Moessbauer study. Cole, R.D.; Liu, J.; 
Smith, G.V.; Hinckley, C.C.; Saporoschenko, M. (South Ill Univ, 
Carbondale). Fuel; 57: No. 9, 514-520(Sep 1978). 

Oil shale of the Green River Formation (Eocene) in the 
Piceance Creek Basin, Colorado contains seven major iron-bearing 
minerals: pyrite, marcasite, pyrrhotite, Mg-siderite, Fe-dolomite, an- 
kerite and Ca-ankerite. Only recently have workers recognized that 
these rocks contain large quantities of iron-bearing carbonate miner- 
als. Preliminary Mossbauer spectroscopy analysis of four oil-shale 
and two marlstone samples from the Green River Formation shows 
that the dominant iron-bearing compound is usually an iron-carbon- 
ate mineral. The second most abundant iron-bearing phase is an iron 
sulphide, generally pyrite. 37 refs. 


25530 Infrared study of the evolution of kerogens of different 
origins during catagenesis and pyrolysis. Rouxhet, P.G.; Robin, P.L. 
(Univ Cathol de Louvain, Louvain-la-Neuve, Belg). Fuel; 57: No. 9, 
533-540(Sep 1978). 

The absorption coefficient has been measured for the various 
bands present in the infrared spectra of series of natural kerogens and 
of shallow kerogens pyrolysed at increasing temperatures, in order 
to investigate the effect of both natural evolution and heat treatment 
on the chemical composition, with consideration of the effect of the 
parent organic matter. Catagenesis leads to residual kerogens with a 
chemical composition independent of the parent material; on the 
contrary pyrolysis of more oxygenated kerogens leads to products 
with a higher concentration of oxygen. 24 refs. 


25531 Determination of aromatic hydrocarbon fraction in oil 
shale by ““C NMR with magic-angle spinning. Resing, H.A.; 
Garroway, A.N.; Hazlett, R.N. (Nav Res Lab, Washington, DC). 
Fuel; 57: No. 8, 450-454(Aug 1978). 

A method for estimation of aromatic content in oil shales is 
demonstrated. Magic-angle spinning at 2 kHz is shown to remove 
chemical shift anisotropy to a sufficient degree to resolve aromatic 
and aliphatic '*C NMR spectral regions for a lithic oil shale speci- 
men. The proton and carbon n.m.r. relaxation parameters are such as 
to allow room-temperature use of this proton-enhanced *C NMR 
technique as a quantitative analytical tool. 21 refs. 


25532 Study of asphaltenes of the benzene extracts of kerogen 
thermoplasticizers. Dzhaparidze, K.K.; Kvinikhidze, Z.B.; Khoten- 
ashvili, N.Z. (Inst. of Physics and Organic Chemistry, Tbilisi, 
USSR). Soobshch. Akad. Nauk Gruz. SSR; 90: No. 1, 89-92(Apr 
1978). (In Russian). 

With an increase of the temperature of thermal treatment of 
kerogen-70 (concentration product of the Leningrad shale deposits( 
the molecular weight of asphaltenes obtained from the benzene 
extracts of its thermoplasticizers increases and, on reaching a definite 
maximum (asphaltenes of an extract of maximally dissoluble plasti- 
cizer) begins to reduce. The higher the temperature of thermal 
treatment of kerogen the higher the temperature of aftertack and 
thermostability of the dissolved part of the treated asphaltenes. 
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DIRECT USES AND BY-PRODUCTS 


25533 Qualitative analysis of shale oil acids and bases by porous 
layer open tubular gas chromatography and interfaced vapor phase 
infrared spectrophotometry. Uden, _ thane ad A.P. Jr.; Hackett, 
H.M.; Henderson, D.E.; ~~ 3 (Univ. of Massachusetts, Am- 
herst). Anal. Chem.; 51: No 38-43(Jan 1979). 

Characterization of components in the acid and base fractions 
of shale oil has been achieved by means of selective extraction 
followed by gas chromatographic separation of individual phenolic 
and heterocyclic nitrogen base compounds on a stainless steel poe 
layer open tubular, free fatty acid phase column. Interfaced r _ 
scan vapor phase infrared spectro hotometry (VPIR) allowed infor- 
mative spectra to be obtained for microgram component peaks, 

uter data handling giving improved measurement sensitivity. 
Qualita tative identification of substituted phenolics and pyridine bases 
was achieved by coordination of retention data, VPIR, and mass 
spectral data. 7 figures, 3 tables. 


25534 Relation between fuel properties and chemical composi- 
tion--1. Jet fuels from coal, oil shale and tar sands. Solash, J.; Hazlett, 
R.N.; Hall, J.M.; Nowack, C.J. (Nav Res Lab, Washington, DC). 
Fuel; 57: No. 9, 521-528(Sep 1978). 

Jet fuels derived from coal, oil shale and tar sands were 
subjected to extensive chemical and physical property analysis. The 
straight-chain alkane content of each fractionated fuel was deter- 
mined by gas chromatography and combined GC-mass spectrom- 
etry. Average parameters of the aromatic fractions of these fuels 
were obtained by p.m.r. spectroscopy. These analytical data were 
used to help explain differences in several important properties of the 
alternative fuels compared with jet fuel derived from petroleum. 29 
refs. 


REGULATIONS 


REFER ALSO TO CITATION(S) 25508 


NUCLEAR FUELS 


RESERVES 
REFER ALSO TO CITATION(S) 25624, 27399 


25535 (AECL—5993) Uranium resources, consumption and 30- 
year fuel commitments for Canada and the world, 1975-2025. Wright, 
J.H. (Atomic awry A of Canada Ltd., Pinawa, Manitoba. Whiteshell 
Nuclear Research Establishment). May 1978. 15p. Dep. NTIS (US 
Sales Only), PC A02/MF AOI. 

A recent estimate of Canada’s reasonably assured and estimat- 
ed additional uranium reserves is 838 000 Mg U. These are expected 
to be sufficient to meet 30-year fuel commitments for Canada’s 
nuclear program and current export contracts up to about the year 
2003. In terms of uranium consumption, the reserves are sufficient to 
last beyond the year 2025. Total uranium reserves for the world 
amount to about 4 200 000 Mg U. Assuming that the world’s 
reactors consist of a mix of heavy water-, light water- and fast 
breeder-reactors, with the fast breeders introduced in the year 2000, 
30-year fuel commitments for the world’s reactors will equal the 
reserves at about 1983. In terms of uranium consumption, world 
reserves are expected to last to about 2002. Hence the world position 
regarding uranium supply is considerably more critical than that of 
Canada. 


25536 (GJBX—42(78)) Hydrothermal convection and uranium 
deposits in abnormally radioactive plutons. (Harvard Univ., Cam- 
bridge, MA (USA). Dept. of Geological Sciences). Sep 1978. Con- 
tract EY-76-C-13-1664. 53p. Dep. NTIS, PC A04/MF AO1. 
Hydrothermal uranium deposits are often closely associated 
with granites of abnormally high uranium content. We have studied 
the question whether the heat generated within such granites can 
cause fluid convection of sufficient magnitude to develop hydrother- 
mal uranium deposits. Numerical models of flow through porous 
media were used to calculate temperatures and fluid flow in and 
around plutons similar to the Conway Granite, New Hampshire, i.e. 
with a halfwidth of 17 km, a thickness of 6.25 km, and with a 
uniform internal heat generation rate of 20 x 10~'* cal/cm*-sec. 
Fluid convection was computed for plutons with permeabilities 
between 0.01 and 5 millidarctes (1 x10- cm? to 5 x 10°''cm?. Flow 
rates and the size and location of convection cells in and around 
radioactive plutons like the Conway Granite were found to depend 
critically on the permeability distribution within the pluton and in 
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adjacent country rocks. The depth of burial, the distribution of heat 
sources within the pluton, and small rates of heat generation in the 
country rock are only of minor importance. Topographic relief is 
unlikely to effect flow rates significantly, but can have a or 
influence on the distribution of recharge and discharge areas. Wi 

a few million years, the mass of water transported by steady state 
convention through such radioactive plutons can equal the mass of 
water which can convect through them during initial cooling from 
magmatic temperatures. If the permeability in a Conway-type pluton 
is on the order of 0.5 millidarcies, the rate of fluid convection is 
probably sufficient to develop a hydrothermal ore deposit containing 
10,000 tons of uranium in a = of two million years. Such a 
uranium deposit is most likely to develop in an area of strong 
upwelling or strong downwelling flow. 


Carbon-13/carbon-12 isotope fractionation of organic 
matter associated with uranium ores induced by alpha irradiation. 
Leventhal, J.S.; Threlkeld, C.N. (Geological Survey, Denver, CO). 
Science; 202: No. 4366, 430-431(27 Oct 1978). 

Analyses of stable carbon isotopes from two sample suites 
from sandstone uranium (tabular) ores show interesting variations. 
Organic carbon associated with high-grade uranium ore is heavy 
(86°C = -16.9 to -19.6 per mil, where 5°°C = %C/C relative to 
the Pee Dee belemnite standard) relative to the adjacent lower-grade 
samples (-22.7 to -26.4 per mil). It is suggested that the heavy 
isotopic values for the ore samples are related to a radiation and 
chemical isotope effect that has occurred mainly because of an 
alpha-radiation dose of 10" rads. 


25538 Uranium and its future. Bowie, S. (Inst. of Geological 
Sciences, London, Eng.). New Sci.; 79: No. 1112, 198-200(20 Jul 
1978). 

It is thought that only nuclear energy will be able to fill the 
energy gap until the year 2000 whether it is by conventional fission 
techniques or by the introduction of fast reactors. The author 
summarizes the availability and global distribution of uranium di 
its. He says restrictions to output are likely to result from political, 
economic, physical, and environmental causes. But it is reasonable to 
expect that reserves could be developed to meet requirements to the 
early 1990s. Recent predictions give cumulative requirements to the 
year 2000 as 2 to 3 MtU which means that reserves must be more 
than doubled between now and the end of the century. To be 
reasonably sure that such tonnages of uranium are available will 
mean redoubled effort in several fields. Most important among these 
are: increased prosperity on a world-wide scale; more research and 
development into methods of recognizing uranium provinces; intro- 
duction of new techniques capable of detecting hidden ore bodies 
that give no gamma signal at surface; improved and more rapid 
means of ore-reserve assessment; more effective mining methods; the 
development of new methods o Ja ane conventional ores and of 
bringing non-conventional materials into the category of ore. This is 
likely to be a formidable, though not radhe task. (MCW) 


25539 (LA-tr—78-68) Problems posed by the development of the 
Oklo phenomenon: tentative global in Naudet, R. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). 
1978. Translation of IAEA Technical Meeting on Natural Fission 
Reactors, Paris, December 19—21, 1977, paper . (CONF-771222— 
18(Trans); IAEA-TC—119/27). 34p. Dep. NTIS, PC A03/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

This paper discusses the basic problems posed by the develop- 
ment of the Oklo phenomenon: the conditions in which the reactions 
are triggered and propagated and how they have been controlled. 
The reactions were maintained by the destruction of neutron poisons 
in the ore and were controlled by temperature. Oklo is made up of a 
large number of contiguous reactors. Geological problems of the 
origin of the clays, desilification, and uranium concentration are 
discussed. Oklo is shown to be a very complex phenomenon which 
developed in space and time. Besides the thermal, neutron, and 
geochemical coupling, there is also a tectonic coupling. (DLC) 


25540 Geologic setting and relevant exploration features of the 
Jabiluka uranium deposits. Hegge, M.R. (Pancont Min Ltd, Sydney, 
NSW, Aust). Trans. Can. Inst. Min. Metall.; 80.: 238-249(1977). 

Two uranium deposits occur in Lower Proterozoic metasedi- 
ments of the Cahill Formation, which is part of the Pine Creek 
Geosyncline in the East Alligator River area, Northern Territory. 
One deposit coincides with a “window” through unconformably 
overlying Middle Proterozoic sandstone of the Komboigie Forma- 
tion; the second deposit is completely covered by that sandstone. 
Mineralization consists of pitchblende, mainly filling open spaces and 
to a lesser extent in disseminated form. Chlorite, pyrite and quartz 
are commonly associated with the uranium mineralization. A portion 
of the lowermost deposit contains economic concentrations of gold. 
Structural preparation with low-pressure conditions at these sites 
appears to be the most significant ore control. Genetic hypotheses 
favor initial deposition in Lower Proterozoic sediments, followed by 
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remobilization during later orogenic events. The deposits bear a 
marked similarity to some pitchblende deposits in central Canada. 10 
refs. 


EXPLORATION 
REFER ALSO TO CITATION(S) 28182 


25541 (EPRI-EA—813) Potential of helium as a guide to urani- 
um ore. Final report, July 1978. (Martin Marietta Corp., Denver, CO 
(USA); Earth Sciences, Inc., Golden, CO (USA)). 1977. 218p. 
Dep. NTIS, PC A10/MF AOl1. 

The closest correlation between helium-in-soil-gas anomalies 
and subsurface (up to 250 meters deep) uranium deposits was found 
in the Southern Powder River Basin. Meaningful results were ob- 
tained only by collecting all samples in a short period of time. 
Helium measurements in groundwater were of potentially greater 
significance and of a greater magnitude. No clear correlation was 
found on large grids over the more deeply buried (250 to 900 meters) 
deposits in the Grants-Ambrosia Lake region. However, supplemen- 
tal surveys conducted by Chemical Projects Limited on smaller 
grids in the same region do indicate a correlation. Again, helium in 
groundwater showed some very large concentrations in association 
with the ore deposits. The highest concentrations of helium-in-soil- 
gas yet observed were found in an expected background area at the 
Schwartzwalder mine. Subsequent drilling has located only minor 
mineralization. The explanation may lie in the structural complexity 
of the area. Other exploration techniques were used concurrently on 
a limited basis for comparison purposes: electronic radon alpha 
counting in the field, gamma-ray spectrometric analysis of soil 
samples, laboratory mass spectrometer measurements of *He/**Ar 
and *He/**Ne in soil gas samples, and chemical analysis of ground- 
water samples for uranium content. These other types of measure- 
ment in general did not yield results of great significance, largely 
because they were not made with a high enough density. Recom- 
mendations are made for future research in (1) developing and 
testing cumulative helium-in-soil-gas sampling systems and (2) devel- 
oping further the helium-in-groundwater surveys. 


25542 (GJBX—2(79)) Scranton 1° x 2° NTMS area: New Jersey, 
New York, and Pennsylvania. On Se ee ee 
Uranium Resource Evaluation Program. Hydrogeochemical and 
stream sediment reconnaissance. Ferguson, R.B.; Tones, P.L. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Nov 1978. Contract EY-76-C-09-0001. 377p. (DPST—78-146- 
6). Dep. NTIS, PC E07/MF E07. 

Stream sediment and stream water samples were collected 
from small streams at 980 sites for a nominal density of one site per 
18 square kilometers in rural areas. Ground water samples were 
collected at 1251 sites for a nominal density of one site per 13 square 
kilometers. Neutron activation analysis results are given for uranium 
and 16 other elements in sediments, and for uranium and 9 other 
elements in ground water and surface water. Field measurements 
and observations are reported for each site. Analytical data and field 
measurements are presented in tables and maps. Statistical summaries 
of data and a brief description of results are given. A generalized 
— map and a summary of the geology of the area are includ- 


25543 (GJBX—17(79)(Vol.2)) Aerial gamma ray and magnetic 
survey: Rockies/Laramie range project. Rawlins Quadrangie, Wyo- 
ming. Final report. (Geodata International, Inc., Dallas, TX (USA)). 
= Contract EY-76-C-13-1664. 268p. Dep. NTIS, PC Al2/MF 
AOl. 

Volume II contains radar and barometric altimeter data, air 
temperatures, anomaly maps (P, U, Th, ThiK, UIK, and UITh, 

ic data, airborne bismuth contributions, and corrected pro- 
files of all radiometric variables. 


25544 (GJBX—21(79)(Vol.1)) Aerial radiometric and magnetic 
survey: Winnemucca National To Map, Nevada. (Geodata 
International, Inc., Dallas, TX (USA)). 29 1978. Contract EY- 
77-C-13-1678. 272 p. Dep. NTIS, PC E09/MF 

Geo-Life conducted an airborne gamma ray ‘and total magnet- 
ic field survey, which covered a region of the state of Nevada 
identified as the Winnemucca National Topographic Map NK-11-11. 
A description of the program and results are given. 


25545 (GIBX—21(79)(Vol. Fa Aerial and magnetic 
survey: Winnemucca National T Nevada. (Geodata 
International, Inc., Dallas, TX (USA)). 1979. Contract EY-77-C-13- 
1678. 152p. Dep. NTIS, PC A08/MF AOl. 

Volume 2 presents the flight line profile data and statistical 
analysis results. 
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25546 (GJBX—108(78)(Vol.1)(TYEK)) NURE aerial gamma- 
mnaissance survey. Cook Inlet Alaska Area: 
Tyonek Quadrangle. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Jul 1978. Contract EY-76-C-13-1664. 110p. Dep. NTIS, PC 
A06/MF AO1. 


ray and magnetic reco’ 


Volume II contains the following information for Tyonek, 
Alaska: geologic base map, flight path map, anomaly maps (U, Th, 
K, U/Th, U/K, Th, K), radiometric multi-parameter stacked pro- 
files, magnetic and ancillary stacked profile data, and statistical data. 
(LK) 


25547 (GJBX—108(78)(Vol.2(ANGE)) NURE aerial gamma- 
ray and magnetic reconnaissance survey. Cook Inlet Alaska Area: 
Anchorage Quadrangle. (LKB Resources, Inc., Huntingdon Valley, 
PA (USA)). Jul 1978. Contract EY-76-C-13- 1664. 98p. Dep. NTIS, 
PC A05/MF AOl1. 
Volume II contains the following information for Anchorage, 
eologic base map, flight path map, anomaly maps (U, Th, 
kUsTR UK Th/K), radiometric multi-parameter stacked pro- 
fies, magnetic ty ancillary stacked profile data, and statistical data. 
(LK) 


25548 (GJBX—108(78)(Vol.2)(BYSO)) NURE aerial gamma- 
ray and a reconnaissance survey. Cook Inlet Area: Seldovia 
Blying Sound Quadrangle. (LKB Resources, Inc., Huntingdon 
Valley, PA (USA)). Jul 1978. Contract EY-76-C-13-1664. 54p. Dep. 
NTIS, PC A04/MF AO1. 

Volume II contains the following information for Blying 
Sound, Alaska: geologic base map, flight path map, anomaly maps 
(U, Th, K, U/Th, U/K, Th, K), radiometric multi-parameter stacked 
ean and ancillary stacked profile data, and statistical 

ita. 


25549 (GJBX—108(78)(Vol.2)(KEN)) NURE aerial gamma-ray 
and magnetic reconnaissance survey. Cook Inlet Alaska Area: Kenai 

ie. (LKB Resources, Inc., Huntingdon Valley, PA (USA)). 
= 1978. Contract EY-76-C-13-1664. 108p. Dep. NTIS, PC A06/MF 
AOl. 


Volume II contains the following information for Kenai, 
Alaska: geologic base map, flight path map, anomaly maps (U, Th, 
K, U/Th, U/K, Th/K), radiometric multi-parameter stacked pro- 
we and ancillary stacked profile data, and statistical data. 

K 


25550 (GJBX—108(78}(Vol.2)(SELDV)) NURE aerial gamma- 
ray and magnetic reconnaissance survey. Cook Inlet Alaska Area: 
Seldovia gle. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Jul 1978. Contract EY-76-C-13-1664. 120p. Dep. NTIS, PC 
A06/MF AOl1. 


Volume II contains the following information for Seldovia, 
eologic base map, flight path map, anomaly maps (U, Th, 

K, KUsTE UK Th/K), radiometric multi-parameter stacked pro- 
we and ancillary stacked profile data, and statistical data. 


25551 (GJBX—108(78)(Vol.2(SEWA)) NURE aerial gamma- 
ray and magnetic reconnaissance survey. Cook Inlet Alaska Area: 
Seward Quadrangle. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Jul 1978. Contract EY-76-C-13-1664. 66p. Dep. NTIS, PC 
A04/MF AOl1. 
Volume II contains the following information for Seward, 
oo eologic base map, flight path map, anomaly maps (U, Th, 
U/Th. U/K K), radiometric multi-parameter stacked pro- 
is magnetic oe ancillary stacked profile data, and statistical data. 
) 


25552 (GJBX—125(78)(Vol.2)) Aerial radiometric and magnetic 
survey: Lovelock National Topographic Map, Nevada. (High Life 
Helicopters, Inc., Puyallup, WA (USA); Geodata International, Inc., 
Dallas, TX (USA)). 1978. Contract EY-77-C-13-1678. 156p. Dep. 
NTIS, PC A08/MF AO1. 

Volume 2 presents the flight line profile data and statistical 
analysis results. (LK) 


25553 (GJBX—126(78)(Vol.1)) Aerial radiometric and magnetic 
survey: Walker Lake National Topographic Map, Nevada and Califor- 
nia, (High Life Helicopters, Inc., Puyallup, WA (USA); Geodata 
International, Inc., Dallas, TX (USA)). 15 Mar 1978. Contract EY- 
71-C-13-1678. 270p. Dep. NTIS, PC E11/MF E11. 

Geo-Life conducted an airborne gamma ray and total magnet- 
ic field survey during the period September 25—October 3, 1977, 
which covered a region of the states of Nevada and California 
identified as the Walker Field National Topographic Map, NJ 11-4. 
The specific area of this report was surveyed from an aircraft using 
large-volume radiation detectors with associated airborne electronic 
equipment. Each map line was flown in an east-west direction with 
an average length of 109 miles and each tie line was flown in a north- 
south direction with an average length of 69 miles. The area was 
surveyed from north to south. The Walker Lake NTMS is separated 
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into two volumes, Volume | giving the description of the program 
and results, and Volume 2 presenting the flight line profile data and 
statistical analysis results. 


25554 (GJBX—126(78)(Vol.2)) Aerial radiometric and magnetic 
survey: Walker Lake National Topographic Map, California and 
Nevada. (High Life Helicopters, Inc., Puyallup, WA (USA); Geo- 
data International, Inc., Dallas, TX (USA)). 1978. Contract EY-77- 
C-13-1678. 142p. Dep. NTIS, PC A07/MF AO1. 

Volume 2 presents the flight line profile data and statistical 
analysis results. (LK) 


25555 (GJBX—129-(78)) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Aztec NIMS quadrangle, New 
Mexico. Bolivar, S.L. (Los Alamos Scientific Lab., NM (USA)). Oct 
1978. Contract W-7405-ENG-36. 143p. (LA—7238-MS). Dep. 
NTIS, PC A07/MF AO1. 

A total of 338 water and 1744 sediment samples were collect- 
ed from 1876 locations over a 20 200-km? area at a nominal density 
of one location per 10 km? Water samples were collected from 
wells, springs, streams, and artificial ponds. Sediment samples were 
collected from springs, streams, and artificial ponds. The uranium 
concentrations in waters range from below the detection limit of 0.2 
ppB to 67.3 ppB. The mean uranium concentration for all water 
types is 2.68 ppB. Only one small cluster of three water samples 
containing anomalous uranium concentrations is noted. These sam- 
ples, collected about 50 km north of Cuba, were taken from drain- 
ages that cut the San Jose formation. Several individual water 
samples with anomalous uranium concentrations are associated with 
fault zones. Sediments have uranium concentrations that range be- 
tween 0.3 ppM and 30 ppM, with a mean concentration of 4.23 ppM. 
The majority of anomalous sediment samples were collected from 
area underlain by either the Nacimiento or San Jose formation in the 
San Juan basin. Just northwest of Cuba a small cluster of sediment 
samples with anomalous uranium concentrations occurs surrounded 
by several known uranium deposits. 10 figures, 4 tables. 


25556 (GJBX—131(78)) Preliminary study of the uranium poten- 
tial of the Dan River Triassic Basin System, North Carolina and 
Virginia. Dribus, J.R. (Bendix Field Engineering Corp., Grand Junc- 
tion, CO (USA)). Oct 1978. Contract EY-76-C-13-1664. 3lp. Dep. 
NTIS, PC E02/MF E02. 

A preliminary geologic investigation was conducted to deter- 
mine the uranium potential of the Triassic strata in the Dan River 
basin system (Dan River, Danville, and Davie County Triassic 
basins) of North Carolina and Virginia. The pre-Triassic Inner 
Piedmont basement rocks adjacent to the basins were investigated as 
potential sources of uranium. Outcrops of Triassic and basement 
rocks were examined and measured for surface radioactivity by 
scintillometer. Representative rock and saprolite samples were col- 
lected for laboratory analyses. The pre-Triassic basement terrain 
contains weathered granites which have contributed detritus to the 
basin system and which may have served as primary sources for 
uranium. The intertongued, hematitic arkoses and black, carbona- 
ceous pyritic shales that constitute the Triassic sequence are favora- 
ble uranium host rocks; and possible structural, stratigraphic, and 
porosity traps for uranium are abundant throughout the basins. On 
the basis of these factors and the chemical uranium anomalies of 5X 
and 10X background detected at the surface, uranium mineralization 
at depth in the Triassic strata of the Dan River basin system is 
suggested. Applying data gathered by the surface investigation to 
conditions expected in the subsurface, four specific areas are antici- 
pated as favorable sites for uranium mineralization: (1) along the 
unconformable contact between the Triassic sequence and the pre- 
Triassic basement rocks; (2) along the contacts between bleached 
aureole rocks (associated with diabase dikes) and unaltered, red 
clastics; (3) within structural and porosity traps created where 
faulting has positioned black shales adjacent to red arkose and by 
impermeable barriers such as diabase intrusives or shear zones; (4) 
within stratigraphic traps created by lithosomal intertonguing of 
black shales and red sandstones. 


25557 (GJO—1659-4) Ground water geochemistry as a prospect- 
ing tool for uranium deposits in Pennsylvania. Applin, K.R.; Lang- 
muir, D. (Pennsylvania State Univ., University Park (USA)). Aug 
1978. Contract EY-76-C-13-1659. 155p. (GJBX—132(78)). Dep. 
NTIS, PC A08/MF AO1. 

Ground waters in northeastern and eastern Pennsylvania 
were collected and analyzed to appraise their value in geochemical 
prospecting for U occurrences. Private wells, springs, and seepages 
near known U mineralization were sampled during the summer of 
1976 and late spring of 1977. Field measurements of specific conduc- 
tance, temperature, pH, Eh, DO were taken at each site. In the 
laboratory, the samples were analyzed for Ca, Mg, Na, K, Cd, Co, 
Cr, Cu, Fe, Mn, Ni, Pb, U, V, Zn, Cl, HCOs, PO,, and SO,. 
Dissolved U was determined by fission track analysis. The dissolved 
U content of the northeastern samples ranged from less than 0.01 to 
7.8 ppB with a mean of 1.5 ppB. The eastern samples contained from 
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less than 0.01 to 1.2 ppB with a mean of 0.05 ppB. U and Rn 
anomalies were detected in two eastern samples. Because 

water flow in this area is predominantly fracture-controlled, the 
detection of occurrences is limited by the extent and abundance of 
permeable fractures intersecting and surrounding them. Sixteen 
anomalies were found in the northeastern region in zones previously 
recognized as anomalous by stream sediment analyses. Anomalies 
found east of Beaver Lake substantiate previous speculations that 
additional mineralization occurs in this area. In both regions, anoma- 
lies were found in samples having alkaline pH’s and elevated dis- 
solved solids and bicarbonate contents. Other than Rn, no pathfind- 
ers for U were identified.In most temperate climates, ground water 
prospecting for U is best practiced in conjunction with stream 
sediment analyses. In regions of highly anisotropic and shallow 
ground water flow, ground water and stream sediment sampling 
programs should probably be designed by watershed rather than 
according to an orthogonal grid arrangement. 


25558 (IS—4567) Multilaboratory analytical quality control for 
the hydrogeochemical and stream sediment reconnaissance. D’Silva, 
A.P.; Floyd, M.A.; Haas, Wir Jr. (Ames Lab., IA (USA)). Oct 1978. 
Contract W-7405-ENG-82. 53p. Dep. NTIS, PC A04/MF AOl1. 

The control status observation on the water and sediment 
batch control charts are presented. LLL shows positive bias in their 
delayed neutron counting analyses of sediments R1, S1, and T1. 
LASL is showing a downtrend in their fluorometric analyses of 
water B3. The interlaboratory comparisons of water A3 and water 
B3 show all laboratories are in good ent with one another. 
The comparisons of sediment R1 and S1 show that LLL results are 
significantly different from other laboratories. The status of interla- 
boratory comparisons can be found in Table II. 


25559 (K/UR—112) Hydrogeochemical and stream sediment re- 
connaissance basic data for Emory Peak NTMS Quadrangle, Texas. 
Uranium Resource Evaluation Project. (Oak Ridge National Lab., 
TN (USA)). 12 Dec 1978. Contract W-7405-ENG-26. 183p. 
(GIBX—6(79)). Dep. NTIS, PC E09/MF E09. 

Results of a reconnaissance geochemical survey of the Emory 
Peak Quadrangle, Texas, are reported. Field and laboratory data are 
presented for 193 groundwater samples and 491 stream sediment 
samples. Statistical and areal distributions of uranium and a 
possible uranium-related variables are displayed. A generalized 
logic map of the survey area is provided, and the pertinent geo nent gel 
factors which may be of significance in evaluating the potential for 
uranium mineralization are briefly discussed. In groundwater, urani- 
um concentrations above the 85th percentile outline an area in the 
northwest portion of the quadrangle which is dominated by tertiary 
tuffaceous ash beds which disconformably overlie cretaceous units. 
The relationship between uranium and related variables indicates this 
area appears to have the best potential for uranium mineralization 
within — quadrangle. Stream sediment data indicate four areas that 
appear be favorable for potential uranium mi 
Upper Soon Valley-Paradise Valley region, the Terlingua Creek- 
Solitario region, an area in the vicinity of Big Bend National Park, 
and an area east of long. 102°15' W. In the first three of the 
preceding areas, soluble uranium is associated with tertiary igneous 
rocks. In the fourth area, soluble uranium is present in carbonate- 
dominant cretaceous strata. 


25560 (RME—2049) Some uranium deposits associated with vol- 
canic rocks, western United States. Waters, A.C. (Johns Hopki 
Univ., Baltimore, MD (USA)). Nov 1978. Contract FY-7 13- 
1664. 18p. Dep. NTIS, PC A02/MF AO1. 

This report summarizes conclusions from a rapid 10-day 
reconnaissance of 18 uranium-bearing localities in_the western 
United States. This report consists of two parts. The first part 
attempts to analyze and classify uranium-bearing d its associated 
with volcanic rocks into genetic types and to outline the probable 
conditions under which they were deposited. The second part lists 
the individual properties visited and describes very briefly a few of 
their salient geologic features. 


25561 New data on uranyl minerals in the Ursilite-Weeksite 
group. Cherinikov, A.A.; Sidorenko, G.A.; Valuyeva, A.A. Int. Geol. 
Reyv.; 20: No. 11, 1347-1356(Nov 1978). 

Translated from Vses. Mineralog. Obshch. Zapiski; No. 5, 
557-564(1977). 

We present data on the chemical composition, optical param- 
eters, physical constants, infrared spectra, and x-ray parameters of 
minerals in the group. We used ursilite, weeksite, and calcium ursilite 
to examine the changes in the minerals on firing and dehydration. 
The following minerals in the group were most firmly identified: 
calcium ursilite, magnesium ursilite, ursilite, gastunite, weeksite, and 
haiweeite. Parafan is identical with calcium ursilite. Complete 
chemical analyses of monomineralic samples are required along with 
data on the crystal structure of at least one member of the group in 
order to decide if ranquilite is an independent mineral species, and 
also to establish more reliable chemical formulas for haiweeite and 
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weeksite. The uranyl silicates of the ursilite-weeksite grou 
formed in the final stage of oxidation of uranium ore shows during 
periods when a climate alters from wet to dry, semidesert, or desert 
type. 


25562 Exploration for uranium: getting warmer. West. Miner; 51: 
No. 8, 11-12, 14(Aug 1978). 

Exploration continues to be focused on several key areas: 
Brancroft, Ontario; Kelowna-Beaverdell, BC; northern Manitoba, 
Saskatchewan and Alberta; and the Chibougamau area, Quebec. The 
article briefly describes activity. 


25563 Reconnaissance-level geochemical and radiometric explo- 
ration data from the vicinity of the Rabbit Lake uranium deposit. 
Cameron, E.M.; Ballantyne, S.B. (Geol Surv of Can, Ottawa, Ont). 
Trans. Can. Inst. Min. Metall.; 80,: 70-79(1977). 

Data have been obtained for an area on the western shore of 
Wollaston Lake that includes the Rabbit Lake uranium deposit. The 
geochemical data were obtained by analysis of center-lake sediments 
and surface waters for a variety of elements and other constituents. 
The airborne radiometric data comprise measurments of eU, eTh 
and K obtained with a 50,000-cc Nal (TI) detector at a mean terrain 
clearance of 120 m and 5-km flight-line spacing. The most effective 
radiometric indicator of the mineralization was found to the eU/eTh 
ratio. For the geochemical surveys, U in both lake sediments and 
waters were found to be effective indicators and one site 13-km? 
was found to be a more than adequate sample density. costs of 
lake-sediment sampling for uranium alone at one site per 13-km? is 
roughly comparable to radiometric surveys at 5-km line spacing. 18 
refs. 


25564 Gamma radiation measurements for geologic prospecting. 
Lutschin, I.; Isjumov, M.; Sernow, L.; Koehler, K. German(FRG) 
Patent 121,467/A/. 5 Aug 1976. 3p. (In German). 

A method for prospecting uranium and thorium deposits with 
the aid of gamma radiation measurements is described. By means of 
mechanical, electrical, or thermal impact the diffusion of radioactive 
gases such as radon, thoron, and actinon is stimulated in order to 
increase the measuring effect. 


MINING 


25565 (EPRI- Ae Se production cost analysis 


study. Sandstone deposit mine EA-730, Volume 1. (Bechtel 
National, Inc., San Francisco, CA (USA)). Aug 1978. 263p. Dep. 
NTIS, PC A12/MF AOI. 

Objective was the development and testing of a model for 
estimating the production cost of conventional uranium mining. The 
model used evolved from a base case underground mine of 1000 tons 
per day output at a nominal depth of 900 feet, and from base-case 
open pit mines of 2000 tons per day output at 30-, 120-, and 240-foot 
depths. In addition, an alternate production method employing hea; 
leaching was partially investigated, to be merged with similar wor 
performed by another contractor. The model was internally struc- 
tured into component submodels capable of reflecting the contribu- 
tory factors which aggregate into the computed production cost. A 
financial submodel based on last-quarter 1976 prices used conven- 
tional accounting practices to generate a cash flow and profit-and- 
loss record over the mine life. From this a selling price was obtained 
based on a desired discounted cash flow return on equity. This 
submodel is also capable of accepting input inflation rates so that 
costs in current dollars for future years can be estimated. A Monte 
Carlo method of the analysis of variance was applied to 50 model 
runs to obtain a statistical estimate for the expected variance in 
production cost. 


25566 (EPRI-EA—730(Vol.3)) UsOs production cost analysis 
study. (Bechtel National, Inc., San Francisco, CA (USA)). Aug iy 
49p. Dep. NTIS, PC A03/MF AOI. 
This report presents the User's Manual for the computer 

oo resulting from Bechtel’s uranium production cost analysis. 

¢ model incorporates engineering and financial costs of sandstone 
mining and milling in the western United States. It does not consider 
exploration costs. The model was written in Fortran V, IBM com- 
patible. Inputs from the user are such items as: ore grades, open pit 
or underground mines, acid or carbonate leach, and debt/equity 
ratio. The user may either input the desired discounted cash 
rate of return and obtain the necessary U3Os price, or input an 
estimated U3Os price and obtain the resulting discounted cash flow 
rate of return. 


25567 Expansion of uranium 
Miner; $1: No. 8, 22, 25(Aug 1978). 

With large contracts to fill for several years to come, Canadi- 
an uranium producers are engaged in expansion programs. A brief 
outline of activities is given. 


and milling in canada, West. 
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FEED PROCESSING 
REFER ALSO TO CITATION(S) 25565, 25566, 25567, 27317, 27869 


25568 (NUREG—0441(Draft)) Draft environmental statement 
related to the Union Carbide Corporation, Gas Hills Uranium Project 
(Natrona County, Wyoming). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards). Jan 1979. 161p. Nuclear Regulatory Commission, 
Washington, DC 

The proposed action is the renewal of Source Material Li- 
cense SUA-648 issued for the operation of the Gas Hills Uranium 
Project in Wyoming, near Moneta. The project is an acid leach, ion- 
exchange, and solvent-extraction uranium ore processing mill at an 
increased capacity of 500,000 tons per year and the construction of 
two heap leach facilities in Natrona and Fremont Counties for initial 
processing of low-grade ore. After analysis of environmental impacts 
and adverse effects, it is the proposed position of NRC that the 
license be renewed subject to conditions relating to stabilization of 
the tailings, reclamation, environmental monitoring, evaluation of 
any future activity not evaluated by NRC, archeological survey, 
analysis of unexpected harmful effects, and decommissioning. (DLC) 


25569 (RFP-Trans—268) Process for production of uranium 
compounds of nuclear purity. Pirk, H.; Ploeger, F.; Vietzke, H. Nov 
1978. Translation of . German(FRG) Patent 1,920,301. 6p. Dep. 
NTIS, PC A02/MF AO1. 

Impurities are removed from U by precipitating from an 
aqueous solution as ammonium uranyl nate. The solution con- 
tains 200 to 450 g/l U as uranyl nitrate, and the precipitation is 
carried out at 40 to 60°C and at a pH between 7.5 and 9. (DLC) 


25570 Method for working-up shale. Mioeen, T.K. (to Boliden 
Aktiebolag). US Patent 4,120,934. 17 Oct 1978. Priority date 1 Jul 
1975, Sweden. 8p. 

The invention is a method for working-up shale while recov- 
ering metals therefrom and the sulphur content thereof. The method 
comprises crushing the shale and leaching and roasting the shale. 
The sulphur content is oxidized and converted into sulphuric acid, 
concentrated sulphur dioxide or sulphur. The leaching operation is 
effected with sulphuric acid. The leached metals are recovered in a 
manner known per se and the residual solution is passed to the 
roasting stage. 


25571 Process for conversion of UFsTO UO,. DeLuca, J.P.; 
Maas, E.T. Jr. (to Exxon Research and Engineering Co.). US Patent 
4,120,936. 17 Oct 1978. Filed date 16 May 1977. 12p. 

UO, for nuclear fuel is made from UFs. The method involves 
injecting UFe, with or without a nitrogen carrier, into a solution 
containing (1) an inert reaction medium, and (2) water, (3) a Lewis 
base. The precipitate from the above reaction is then reduced in He 
at a temperature below 750°C to give ceramic grade UOz. 


25572 UO.F, inclusion compositions. Maas, E.T. Jr.; Longo, 
J.M. (to Exxon Research and ae Co.). US Patent 4, 119,559. 
10 Oct 1978. Filed date 21 Dec 1976. 14p 

Compositions of matter are described comprising the interca- 
lation of Lewis bases into the layer lattice structure of UO2F2 or by 
formation of directed chemical bonds between an electron donor 
atom of the Lewis base and the uranium ions in UO2F2. Thermal 
treatment of these compositions results in the release of the Lewis 
base unchanged and the recovery of the uranyl fluoride. Hygrosco- 
pic and deliquescence properties of the compositions are reduced. 


25573 Ergo project builds up to full production. Coal, Gold Base 
Miner. South. Afr.; 26: No. 10, 32-33, 35-36, 41, 43(Oct 1978). 

The slurry pumped from the slimes dams is pumped to a 
central treatment complex, comprising essentially a flotation plant, a 
uranium plant, three pyrite roasters, two acid plants and a gold plant. 
Flotation produces a pyrite concentrate which will first be treated 
for the recovery of uranium and will then be roasted to produce 
sulfuric acid. Finally, gold will be recovered from the calcine. The 
design of the plant permits a high degree of flexibility with regard to 
treatment capacity, selection of dams and slurry pumping rates in 
order that production may be optimized. At full production, annual 
output is initially planned at about 7000 kg of gold, 200 t of uranium 
and 530,000 t of sulfuric acid (including oleum) of which about 
460,000 t will be above the Company’s own requirements. While 
production of acid will remain reasonably constant throughout the 
life of the project, gold and uranium production will decline as 
progressively lower grade dams are treated. 


poe Successful trials on pressure leaching of uranium. Pen- 
h, R. (Anglo American Corp. of South Africa Ltd., Johannes- 
ey Coal, Gold Base Miner. South. Afr.; 26: No. 9, 109-111, 113, 
Tis Sep 1978). 
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High pressure leaching can increase uranium extraction from 
some low grade ores by ten per cent, and Anglo American 
Corporation's eighteen months of pilot plant tests point the way to 
commercial application. Interest in pressure leaching of uranium has 
been renewed with the recent increase in uranium and gold prices 
and costs of reagents. 


25575 Uranium. Development of improved ore-processing tech- 
niques will play key role in production expansion. James, H.E.; 
Simonsen, H.A. (Atomic Energy Board, Pelindaba, Pretoria (South 
Africa). Extraction Metallurgy Div.). S. Afr. Min. Eng. J.; 89: No. 
4144, 81-89(Sep 1978). 

This paper discusses the latest developments in uranium ex- 
tractive metallurgy with particular reference to the South African 
scene. Techniques that are discussed are: flotation, magnetic separa- 
tion, leaching and solid-liquid separation. The rapid increase in the 
uranium price in recent years has also resulted in renewed interest in 
ferric leaching and other new techniques. 


25576 Filtrationless method of uranium ore reprocessing. Las- 
korin, B.N.; Vodolazov, L.I.; Tokarev, N.N.; Vyalkov, V.1.; Goldo- 
bina, V.A. At. Energ. (USSR); 43: No. 6, 477-480(Dec 1977). (In 
Russian). 

The twenty-year experience of commercial operation of the 
filtrationless method of uranium sorption from pulps has been ana- 
lyzed. It is noted, that in terms of intensity the process of sorption 
from pulps is superior to the filtration methods hundreds and thou- 
sands times. Sorption from pulps permitted to combine the sorbent 
separation from the solid phase, uranium concentration and purifica- 
tion from impurities. Depending on salt composition, excess acidity 
or carbon content of the solution as well as on the availability of 
valuable accompanying components the strong-leached anionites 
with the gel structure (AM, AMP), macroporous and bi- and poly- 
functional anionites and many others have been developed and used. 
The most important requirement as to ionites is a high mechanical 
strength especially under conditions of a strong abrasine effect of the 
rock pulps. Developed are some variants of sets of apparatuses for 
the process of sorption from pulps and solutions: apparatuses with a 
sorbent suspended layer, sorption apparatuses with mechanical 
mixing, apparatuses (columns) with a moving sorbent layer with 
pneumatic mixing. The further improvement of the process of sorp- 
tion from pulps is connected to the possibility of using liquid ionites 
or extracting agents. 


25577 Uranium extraction from turbid liquids by continuous ion 
exchange processes. Himsley, A. (Himsley Eng Ltd, Toronto, Ont). 
Trans. Can. Inst. Min. Metall.; 80.: 182-188(1977). 

A review of existing ion exchange resin systems for treating 
unclarified pregnant liquor, with particular reference to uranium 
extraction, is presented. A new concept of a truly continuous ion 
exchange system is described and operating details are given for a 
0.6 m diameter pilot plant treating unclarified acid leach liqour. This 
fluidized-bed system can be used for the treatment of leach liquors, 
mine waters, tailings ponds and waste effluents without the need for 
prior clarification. It is expected to show both capital and operating 
cost advantages over conventional fixed-bed ion exchange systems. 
The positive movement of all resin particles through the system 
simplifies its design and results in virtually complete recovery of the 
wanted ions. 12 refs. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 25624 


25578 (K/OA—2547(Pt.5)) Survey of foreign enrichment capac- 
ity, contracting and technology: January 1977—June 1978. Blumkin, 
S. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 30 Oct 1978. 
Contract W-7405-ENG-26. 101p. Dep. NTIS, PC A06/MF AOIl. 

The Operations Analysis and Planning Division of the Oak 
Ridge Gaseous Diffusion Plant maintains a file of articles and news 
briefs relating to uranium enrichment programs, process technology, 
and sales and prices of uranium enrichment services outside the U.S. 
Reviews of these topics have been issued periodically. This resume 
covers the news which has appeared in the public literature during 
1977 and the first half of 1978. The information collected for the 18 
months ending in mid-year 1978 is presented in essentially the same 
format that was used in the earlier reports. News of plans to build 
enrichment facilities, of research and development programs and of 
commitments to deliver enriched uranium are reviewed briefly. 
Status summaries of these activities as of the end of June 1978 are 
presented in tabular form. A digest of the reports and articles 
surveyed for this review completes the summary. 


25579 (SAND—78-8723) Isotope separation in crossed-jet sys- 
tems. Gallagher, R.J.; Anderson, J.B. (Sandia Labs., Albuquerque, 
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NM (USA)). Nov 1978. Contract EY-76-C-04-0789. 13p. (CONF- 
ee Dep. NTIS, PC A02/MF AO1. 

From 11. symposium on rarefied gas dynamics; Cannes, 
France (3 Jul 1978). 

The separation of isotopes in crossed-jet systems was investi- 
gated with Monte Carlo calculations of the separation effects for jets 
of Ne/Ar and **UF.¢/?**UF¢ mixtures entering a hydrogen stream. 
For the ideal condition of uniform stream velocities at zero tempera- 
ture, the separation factor a was found to be 16.0 for Ne/Ar and 
1.17 for °° UF¢/7* UF¢. For less ideal but more practical ee 
— Carlo calculations of the complete crossed-jet systems 

separation factors as high as 3.3 for Ne/Ar and a = 1.046 - 1.07 for 
UF¢/7** UF. 


25580 Garden hose separation of gaseous isotopes. Part II. Super- 
sonic accelerations. Wang, C.G.; Davis, A.G.M. Nucl. Technol.; 42: 
No. 1, 90-101(Jan 1979). 

A mechanical process for separating gaseous mixtures accord- 
ing to their respective molecular weights, by a variation of the time- 
of-flight process, is proposed. The ative apparatus consists of 
several sets of Pod 29 or Bh combinations surrounded by a sta- 
tionary collector housed in an evacuated chamber. From a rotating 
supersonic nozzle, a contiguous plurality of successive groups of 
molecules is ejected to form a continuous stream of the mixture. The 
molecules of each group of molecules are allowed to accelerate for a 
predetermined period of time following their supersonic expansion, 
thereby allowing each group of molecules to form a generally 
spherical configuration, the outer radius of which will be enriched in 
molecules of lighter mass, relative to lesser radii. A deflector means 
co-rotating with the nozzle is used to deflect molecules that have 
been allowed to move for the predetermined period of time in 
accordance with their expansion velocities, from at least one desired 
portion of the stream, and a stationary collector means is disposed to 
receive the deflected molecules. The estimated separative work 
produced from such a unit is about the same or better than that of a 
modern giant diffuser of similar dimensions. However, with an 
essentially empty chamber, the unit capital cost as well as the energy 
required is competitive with any of the well-known methods, me- 
chanical or otherwise. 


25581 Influence of flow-field structure on uranium isotope sepa- 
ration in the separation nozzle. Berkhahn, W.; Ehrfeld, W.; Krieg, G. 
(Kernforschungszentrum, Karlsruhe, Ger.). Nucl. Technol.; 40: No. 
3, 329-340(Oct 1978). 

In the separation nozzle process, uranium isotope separation is 
based on the mass dependence of the centrifugal forces in a fast 
curved flow consisting of uranium hexafluoride and a light auxiliary 
gas that is admixed in a high molar excess. The objectives of this 
investigation are to determine the dependence of the separating 
characteristics of a centrifugal flow field on its spatial structure. 
Calculations were carried out for small UF. mole fractions in the 
light auxiliary gas, so that the complicated ternary diffusion .~ 
tions are reduced to two simple binary diffusion equations. 
calculations show that isotope tion increases with the radial 
displacement of the UFe¢ streamlines relative to the auxiliary gas. 
Favorable initial distributio .s for a large radial shifting of UFe exist 
when the flux, at the beginning of deflection, is high for small 
deflection radii, whereas at the end of deflection, the UF should be 
concentrated at large radii near the outer deflection wall. Conse- 
quently, a radial decrease of flow velocity, a high ratio of nozzle 
width to deflection radius, and high centrifugal fields at the end of 
deflection yield high separation effects. Taking into account the 
interdependence between the gas flow rate, the viscous losses, and 
the diffusion coefficient, the model developed can predict the influ- 
ence of geometric parameters on the separating characteristics of the 
nozzle. 


25582 Isotope separation by photoselective dissociative electron. 
Stevens, C.G. (to Dept. of Energy). US Patent 4,110,082. 29 Aug 
1978. Filed date 17 Jun 1976. 8p. 

PAT-APPL-696,997. 

A method of separating isotopes based on photoselective 
electron capture dissociation of ssaioeeies having an electron cap- 
ture cross section dependence on the vibrational state of the mole- 
cule is described. A molecular isotope source material is irradiated to 
selectively excite those molecules containing a desired isotope to a 
predetermined vibrational state having associated therewith an elec- 
tron capture energy region substantially non-overlapping with the 
electron capture energy ranges associated with the lowest vibration 
states of the molecules. The isotope source is also subjected to 
electrons having an energy peng pe to the non-overlapping 
electron capture region whereby the selectively excited molecules 
preferentially capture electrons and dissociate into negative ions and 
neutrals. The desired isotope may be in the negative ion product or 
in the neutral product depending upon the mechanism of dissociation 
of the particular isotope source used. The dissociation product 
enriched in the desired isotope is then separated from the reaction 
system by conventional means. Specifically, ***UF, is separated 
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from a UF. mixture by selective excitation followed by dissociative 
electron capture into *UFs;~ and F. 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 25693 


25583 System for the continuous separation of a gaseous mixture. 
Smid, J. (to Ultra-Centrifuge Nederland N.V.). US Patent 4,119,418. 
10 Oct 1978. Priority date 19 Dec 1975, Netherlands. 4p. 

A system is described for the continuous separation of a 
gaseous mixture or a mixture of gaseous isotopes by means of a 
number of cascade-connected separating units for enriching the 
mixture (called the rectifier) and a number of de-connected 
separating units for depleting the mixture (called the stripper), so 
designed that means are provided for transferring separating units 
temporarily from one stage of the cascade to another stage of the 
cascade. 


25584 Gaseous diffusion system. Garrett, G.A.; Shacter, J. (to 
og a _ US Patent 4,104,037. 1 Aug 1978. Filed date 23 


Sep 19 

PATAPPL-685, 762. 

A gaseous diffusion system is described comprising a plurality 
of diffusers connected in cascade to form a series of stages, each of 
the diffusers having a porous partition dividing it into a high 
pressure chamber and a low pressure chamber, and means for 
combining a portion of the enriched gas from a succeeding stage 
with a portion of the enriched gas from the low pressure chamber of 
each stage and feeding it into one extremity of the high pressure 
chamber thereof. 





LASER EXCITATION 


25585 Method for isotope-selective vibrational excitation of a 
gaseous compound of an isotope using multiple wa St. Peters, 
R.L. (to General Electric Co.). US Patent 4,107,536. 15 Aug 1978. 
Filed date 21 Aug 1974. 14p. 

In an isotope-separation process, using polyatomic molecules 
having a complicated absorption spectrum such that the isotope 
shifts are masked, a plurality of laser pulses are used to irradiate a 
gaseous mixture of molecules including a compound of a desired 
isotope so as to raise the molecules thereof to higher vibrational 
energy levels which are substantially unpopulated thermally. The 
laser pulses have slightly different wavelengths corresponding to 
respective specific rotational lines of specific vibrational level transi- 
tions of molecules containing the desired isotope. 


25586 Multiple particle type interaction isotopically selective ion- 
ization, Forsen, H.K.; Janes, G.S.; Levy, R.H. (to Jersey Nuclear- 
Avco Isotopes, Inc.). US Patent 4,107,537. 15 Aug 1978. Filed date 
12 Oct 1976. 12p. 

A method and apparatus are described for impact ionization 
of particles excited with isotopic selectivity, particularly for use in a 
system of uranium isotope separation and enrichment. Efficient 
impact ionization is achieved by first selectively exciting vaporized 
particles of the desired isotope in a beam of finely tuned laser radiant 
energy. The energies of the interacting photons are selected to 
produce a total energy shift during excitation which is slightly less 
than the ionization energy for the selected isotope. The excited 
isotope will thus be raised to an excitation level only slightly below 
the ionization level. This level is selected to permit efficient ioniza- 
tion, particle collisional ionization, between energetic particles in the 
uranium vapor environment and the highly excited particles of the 
desired isotope type. 


25587 Isotope separation. Bartlett, R.J.; Morrey, J.R. (to Dept. 
916 1 US Patent 4,105,921. 8 Aug 1978. Filed date 28 Sep 
1976. . 

PAT-APPL-727,560. 

A method and apparatus is described for separating gas 
molecules containing one isotope of an element from gas molecules 
containing other isotopes of the same element in which all of the 
molecules of the gas are at the same electronic state in their ground 
state. Gas molecules in a gas stream containing one of the isotopes 
are selectively excited to a different electronic state while leaving 
the other gas molecules in their original ground state. Gas molecules 
containing one of the isotopes are then deflected from the other gas 
molecules in the stream and thus physically separated. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 25645, 27249, 27311 
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25588 (HEDL-SA—1492) Automated x-ray spectrometer for 
mixed oxide Lambert, M.C.; Goheen, MW: Urie, M.W.; 
Wynhoff, N. (Hanford Engineering Development Lab., Ri chland, 
WA (USA)). 8 Jan 1979. Contract EY-76-C-14-2170. 31p. (CONF- 
780522—10). Dep. NTIS, PC A03/MF AO1. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May = 

per discusses the development of an energy dispersive 

x-ray (EDX): spectrometer for the rapid, automated, close-cou ~“d 
analysis of solid mixed plutonium—uranium oxide fuel pellets. 
sons are given for the system design, which is intended to fon a 
relative precision (RSD) of +-0.3% in a total analysis time of three 
minutes. The principal problems in an EDX system are in maximiz- 
ing the plutonium count rates. 


25589 (HEDL-SA—1580-FP) Close-coupled analyses for nucle- 
ar fuels fabrication. Swanson, G.C.; Burt, M.C.; Lambert, M.C.; 
Stromat, R.W.; Sherrell, D.L. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 
40p. (CONF-781040—5). Dep. NTIS, PC A03/MF AO1. 

From 22. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (10 Oct 1978). 

Portions of document are illegible. 

Close-coupled analytical methods are being developed at the 
Hanford Engineering Development Laboratory (HEDL) for appli- 
cation to alternate breeder reactor fuels fabrication. Close-coupled 
analyses are performed in automated, off-line, nearly real-time con- 
figurations to reduce operator radiation exposure while providing 

rapid results to allow feedback control of process parameters. Meth- 

p> are being developed for fuels assay (U—-Pu—Th), oxygen-to- 

metal ratio, fluoride and chloride, high-temperature off gas, feed- 

— icle size, sulfur and carbon, nitrogen, and moisture analy- 

analytical turnaround times of 10 minutes or less. The 

qunligtivel methodology, current status, and proposed development 
for each of these methods will be discussed. 


25590 (UCRL—13942(Pt.1)) Material control in nuclear fuel 
fabrication facilities. Part I. Fuel descriptions and fabrication process- 
es, P.O. 1236909 Final report. Borgonovi, G.M.; McCartin, T.J.; 
Miller, C.L. (Science Applications, Inc., McLean, VA (USA)). Dec 
1978. Contract W-7405-ENG-48. 75p. (SAI—79-88-WA). 

The report presents information on foreign nuclear fuel fabri- 
cation facilities. Fuel descriptions and fuel fabrication information 
for three basic reactor types are presented: The information present- 
ed for _ assumes that Pu—U Mixed Oxide Fuel (MOX) will be 
used as fuel. 


25591 (UCRL—13942(Pt.3)) Material control in nuclear fuel 
fabrication facilities. Part III. Potential modeling techniques for fuel 
fabrication processes. Final report. Borgonovi, G.M.; Miller, C.L.; 
Turek, D.G. (Science Applications Inc., McLean, VA Lae Dec 
1978. Contract W-7405-ENG-48. 84p. Dep. NTIS, PC A05/MF 
AOl. 


This volume is devoted to presenting information ne to 
process modeling of nuclear fuel fabrication facilities. The goal of 
such a modeling effort would be to produce mathematical simulation 
models of components of fuel fabrication operations. These models 
would be used to aid in material control so that safeguarding of 
nuclear facilities against unauthorized diversion of nuclear material 
could be improved. Nuclear fuel fabrication facilities contain both 
continuous and batch type operations. If a useful model of the whole 
process is to be developed, techniques for modeling and simulation 
of each must be —. Section 2 of this report presents methods 
that could be applied in building a continuous model on a digital 
computer. The section presents numerical methods for solving dif- 
ferential equations and continuous simulation languages and pack- 
ages used on a digital computer. Also presented is some information 
on various computer capabilities. Section 3 reviews the work that 
has been done in batch modeling of fuel fabrication facilities and 
includes a brief description of simulation a that have been 
used. A discussion is also included on desirable features of a model- 
ing package and common features of batch processes from a model- 
ing standpoint. The application of a systematic approach based on 
analyzing process steps is shown to be important in modeling efforts. 
The in three sections of the report present a literature review and 
discussion of the theory and past modeling of selected individual 
process steps. Special attention has been given to powder mixing. In 
— modeling of solids handling and fluidized beds are consid- 
ered. 


25592 (UCRL—52625) Nondestructive assay of mixed urani- 
um—plutonium oxides by gamma-ray spectrometry. Ruhter, W.D.; 
Camp, D.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 5 Jan 1979. Contract W-7405-ENG-48. 23p. Dep. NTIS, 
PC A02/MF AOl1. 

Gamma-ray spectroscopy measurements have been made on 
mixed uranium and plutonium oxides in sealed containers to deter- 
mine the uranium and plutonium enrichment and isotopics. Experi- 
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mental results obtained using two different methods were in good 
agreement with the known contents. The first method is applicable 
to thick samples of freshly reprocessed mixed oxide and determines 
isotopic abundances from measured absolute gamma-ray intensities. 
Measurement times depend on plutonium enrichment, but for mixed 
oxide enriched to 12% in plutonium, the fissionable content can be 
determined to better than 0.5% in 2 h. The second approach utilizes 
intensity ratios of selected pairs of gamma-rays to determine plutoni- 
um enrichment and uranium and plutonium isotopes. This method 
requires at least 12 h to determine the plutonium enrichment to an 
accuracy of 0.5%. However, it cannot be applied until the **U 
daughter activities in the mixed oxide reach equilibrium, which 
requires at least 5 months after separation. Preliminary conclusions 
drawn from these two noninvasive and nondestructive measuremeat 
techniques, and recommendations for future experiments are dis- 
cussed. 


25593 Pulsed reactivity measurements of large *** U—AI castings 
in HO. Pellarin, D.J.; Jarriel, J.L. (E.1. du Pont de Nemours and 
Co., Aiken, SC). Nucl. Technol; 42: No. 2, 150-154(Feb 1979). 

Subcritical multiplication constants have been derived from 
pulsed-neutron measurements for 2 x 3 square pitch and hexagonal 
arrays of massive hollow cylinders of uranium—aluminum alloy in 
H2O. The cylinders were 22.02-cm-OD, 14.80-cm-ID bare *5U—Al 
alloy castings of 30.50 wt % uranium (76.97% **U) in aluminum. 
These measurements extend previous benchmark experiments on 
similar castings with lower enrichments. KENO-IV, a multigroup 
Monte Carlo criticality code (with Hansen—Roach cross sections), 
calculates the subcritical multiplication constants for these lattices 
over the reactivity range 0.77 < k/sub eff/ < 0.98, with an average 
conservative bias of ~ 0.005 in k/sub eff/. 


25594 Preparation of uranium kernels by an external gelation 
process. Naefe, P.; Zimmer, E. (Kernforschungsanlage, Juelich, Ger- 
many). Nucl. Technol.; 42: No. 2, 163-171(Feb 1979). 

A process has been developed for the production of dense 
fissile fuel kernels for the high-temperature reactor. A method is 
used whereby a concentrated uranyl] nitrate solution with urea and 
ammonium nitrate as additives is dispersed horizontally into droplets 
that are hardened by external gelation. The process is very simple 
and consists of only a few steps, since no organic thickener is 
necessary and only aqueous solutions are used. The equipment, 
which has been developed for the special needs of the refabrication 
of #5°U, has a throughput of ~ 0.7 kgU/h 


25595 Process for the production of fuel and fertile particles. 
Kadner, M.; Hackstein, K.G.; Spener, G. (to Hobeg 
Hochtemperaturreaktor-Brennelement GmbH). US Patent 4,119,563. 
10 Oct 1978. Priority date 17 Jan 1976, German, Federal Republic of 
(F.R. Germany). 12p. 

There is provided a process for the production of spherical 
fuel and/or fertile oxide or carbide particles for a nuclear reactor, 
especially a high temperature reactor, by casting an aqueous solution 
of a uranium and/or a thorium and/or plutonium salt, as well as in 
the case of the production of carbide particles finely dispersed 
carbon also, from a vibrating nozzle, passing the drops formed 
through an ammonia containing gas zone into an ammoniacal pre- 
cipitation bath with subsequent washing, drying, and sintering or 
melting. To the aqueous solution there is added individually or in 
admixture a water soluble or water miscible monomeric hydrocar- 
bon having an aldehyde, keto, ether, amino, imino, phenol, carboxy- 
lic acid or carboxylic acid amide group, which substituted hydrocar- 
bons form stable adducts with uranium, thorium, and plutonium in 
aqueous alkaline solution, which adducts cannot be washed out with 
water and which do not impart to the solution a viscosity of over 15 
cp at 20°C. 


25596 (RFP-Trans—264) Studies on production of sinterable 
uranium dioxide in a small-scale batch process using uranyl nitrate 
solution, ammonum polyuranate—uranium dioxide method. Wlo- 
darski, R.; Dembinski, W.; Przytycka, R.; Nowakowska, Z. (170). 
(Institute of Nuclear Research, Warsaw (Poland)). Oct 1978. Trans- 
lation of INR—1537/4/C/B. 26p. Dep. NTIS, PC A03/MF AOI. 

Slow precipitation from aqueous solutions of uranium nitrate 
with a concentration of about 60 to 65 g uranium per liter, using 
aqueous solutions of ammonia with a concentration of about 7 to 7.5 
mol/liter, and at 60°C, are good conditions for production of ammo- 
nium polyuranate with good properties. The selected temperature 
range for drying ADU at 180°C does not cause any chemical 
changes, and the process of reduction of ADU by hydrogen has 
more influence on the physicochemical properties of uranium diox- 
ide than previously assumed. The resulting uranium dioxide powders 
have characteristics close to the properties of the sintered uranium 
oxide powders on the market: apparent density after homogenization 
2.06 to 2.27, specific surface area 6 to 10 m?/g, oxygen index 2.11 to 
2.16, and maximum grain breakdown 5 to 6 microns. Properties of 
the powders produced in some experiments exhibit less differences in 
physicochemical properties and thus it is possible by a batch process 
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to produce ADU and UO: powders with very reproducible charac- 
teristics. The coefficient which describes the impurity contents in 
ADU and UOkz, expressed as equivalent boron content (EBC), did 
not exceed | in the analyzed specimens, compared with the allow- 
able content of 4. Determinations of the compressibility and sintera- 
bility indicated the possibility of producing sintered pellets with 
density above 10.30 g/cm?, i.e., above 94% of theoretical density. 8 
figures, 5 tables 


25597 Growth of single crystals of Usub(1-x)Thsub(x)O. solid 
solutions by chemical transport reactions. Kamegashira, N.; Ohta, K.; 
Naito, K. (Nagoya Univ. (Japan). Faculty of Engineering). J. Cryst. 
Growth; 44: No. 1, 1-4(Aug 1978). 

Single crystals of Usub(1-x)Thsub(x)O: solid solution (x u 
0.69) were ‘quia by closed-tube chemical transport using a 
gas as a transport agent. Two source materials were used: (1) solid 
solutions and (2) two-phase mixtures of UO: aud ThO:. The compo- 
sitional ratios Th/U in the source materials against those of the 
crystals produced were measured. The larger values of x could be 
obtained when solid solutions were used as source materials 
than mixtures of UO. and ThO2. The dimensions of the crystals 
produced were about 1 X 1 X 1 mm* and the colors changed from 
black in uranium-rich crystals to reddish brown in thorium-rich 
crystals. 


25598 Preparation of UO. powder: effect of ammonium uranate 
properties. Woolfrey, J.L. (Australian Atomic Energy Commission 
Research Establishment, Lucas Heights). J. Nucl. Mater.; 74: No. 1, 
123-131(Jun 1978). 

Ammonium uranate (AU) powders were precipitated from a 
uranyl nitrate solution with gaseous ammonia. The decomposition of 
the powders in hydrogen was studied to determine those properties 
of AU which affect the decomposition reactions and influence the 
properties of the final UO2 powder. The thermal decomposition was 
affected by the initial composition (ammonia and nitrate content) and 
the morphology of the AU powders. The amount of self-reduction 
increased with increasing combined ammonia content and decreased 
with increasing nitrate content. The specific surface area of the 
decomposed powder increased with increasing total ammonia con- 
tent and initial surface area of the precursor AU powder. Thermal 
treatment of the decomposed powder can be used to modify such 
effects and, in commercial powder production, is used to control the 
properties of the final UO2 powder. 


25599 Oxygen self and chemical diffusion coefficients in 
UOsub(2 + -x). meng | W. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik). J. Nucl. Mater.; 74: No. 1, 10-18(un 1978). 

The experimental data available on oxygen self-diffusion coef- 
ficients Dsup(*) in UOsub(2+-x) have been summarized. 
dependence on temperature and ——— was described by a 
simple theoretical approach. The oxygen self-diffusion coefficients 
Dsup(*) (x, T) in UOsub(2 +x) were converted into oxygen chemical 
diffusion coefficients Dtilde(x, T), using a “Te cae ee = 
which was derived from Darken’s equation. The ae ae 
of UOsub(2+x) appearing in the thermodynamic ition a 
Dsup(*) and D tilde have been calculated from existing AGsub(02) 
models. The calculated D tilde values show good agreement with 
the few measured oxygen chemical diffusion coefficients in 
UOsub(2 + x). 


25600 Thermodynamics of U/PuOsub(2-x) - a reply to the com- 
ments of Manes and Matzke. Catlow, C.R.A. (University Coll., 
London (UK)). J. Nucl. Mater.; 74: No. 1, 172-173(Jun 1978). 

The criticism by Manes and Matzke of the paper on Ba 
Thermodynamics of Mixed Oxide Reactor Fuels’ was examined. The 
limitations and advantages of the simple theory are discussed and it 
is suggested that further experimental work is required before any 
more elaborate theory can be adequately assessed. 


25601 Some comments to ‘The thermodynamics of mixed oxide 
reactor-fuels’. Manes, L.; Matzke, Hi. (Commission of the 
Communities, Karlsruhe (Germany, F.R.). European Inst. for Tran- 
suranium Elements). J. Nucl. Mater.; 74: No. 1, 167-171(Jun 1978). 
Regarding Cathows paper on "The Thermodynamics of 
Mixed Oxide Reactor Fuels’ it is pointed out that the assumption of 
truly immoble Pu-atoms is not realistic, that the suggested presenta- 
tion of thermodynamic data can certainly be improved and that the 
derivations of equilibria performed by Catlow are oversimplified. 


25602 Direct measurement of Bacon anisotropy factors on pyro- 
carbon coatings deposited on fuel particles for the high temperature 
reactor. Tempest, P.A. (CEGB, Berkeley Nucl Lab, Gloucestershire, 
Engl). Carbon; 16: No. 3, 171-174(1978). 

Using an X-ray, microbeam measurements can be made di- 
rectly on single particles and, after correction for X-ray absorption 
by the specimen, the BAF can be calculated for individual coatil 
Results on initially isotropic coatings deposited on dummy 
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irradiated at 1400°C to a fluence of 4.8*107" n.cm~? (EDN) show 
that the BAF increases with increasing creep strain. The largest 
increase from 1.01 to 1.26 was observed for the pyrocarbon coating 
with the lowest initial density of 1.66 g.cm~*. 15 refs. 


25603 Release-behaviour of tritium on heating irradiated UO,(Li) 
pellet in a presence of oxygen. Aratono, Y.; Tachikawa, E. (Japan 
Atomic Energy Research Inst., Tokai, i. Tokai Research 
Establishment). J. Inorg. Nucl. Chem.; 40: No. 6, 931-935(1978). 

Neutron-irradiated UO, pellets containing 0.1 wt% of LiF 
were heated in a mixed stream of argon and oxygen. Two modes of 
heating were applied; ramp heating and isothermal heating. In a 
ramp heating, oxidation proceeds in two successive steps from UO, 
to U3O; and then to U3Os. Release of tritium starts at around 200°C 
and is followed by a burst evolution. In an isothermal heating at 200 
or 300°C, UO, was oxidized to UsO;. The amount of tritium 
released was less than 5% while at 400°C a complete oxidation of 
UO, to UsOs proceeds in two steps and more than 99% of the 
tritium was evolved. The activation energies for the oxidation of 
UO, to UsOs and the release of tritium were estimated to be 3.0 +- 
0.5 and 3.9 +- 0.5 kcal/mol, respectively. There exists a close 
correlation between the oxidation of UOz2 and release of tritium. In 
all cases more than 99.9% of tritium released was in a form of HTO. 
The results are consistent with the mechanisms previously proposed 
for the release of HT to an inert atmosphere. 


25604 (RFP-Trans—252) Thermal treatment of uranyl xerogels 
prepared by the sol-gel method. Lands; y, H. Translated from 
Nukleon; 3: 80-87(1975). 10p. Dep. NTIS, PC A02/MF AO1. 

Thermal decomposition of uranium oxide xerogels in air and 
in Ar + 4.5 to 5% Ho was studied. (DLC) 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 25592, 25624, 25630, 25644, 
25692, 26428, 26698, 26699 


25605 (AED-Conf—77-470-001) Concept of the German electric 
power industry for the it of waste from nuclear power 


managemen' I , 
plants. Salander, C. (Deutsche Gesellschaft fuer Wiederaufarbeitung 


von Kernbrennstoffen m.b.H. (DWK), Hannover (Germany, F.R.)). 
(Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eg- 
enstein-Leopoldshafen (Germany, F.R.)). 1977. 17p. (In German). 
-_iliaas Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Conference on the problems of radioactive wastes in 
nuclear technology; Essen, F.R. Germany (20 Oct 1977). 

In the course of the last few years the project of a large 
reprocessing plant in the Federal Republic, originally in the hands of 
the nuclear industry, has been taken over by the public utilities. In 
1977, the ‘Projektgesellschaft Wiederaufarbeitung von Kernbrenn- 
stoffen' (PWK), founded in 1975 for this purpose, became the 
‘Deutsche Gesellschaft fuer die Wiederaufarbeitung von Kernbrenn- 
stoffen mbH’ (DWK), the purpose of which is the planning, erection, 
acquisition, and operation of plants and services of all kinds for the 
management of waste from nuclear power plants, especially the 
storage and processing of spent fuel elements. This does not apply to 
plants for the final storage of radioactive waste, which come under 
the authority of the Federal government. Tasks and structure of this 
society are described. In the —- of the fuel cycle center, which 
is explained here in some detail, all process steps necessary for the 
treatment of spent fuel elements after their transport from nuclear 
power plants, i.e. acceptance and storage of the spent fuel elements, 
plutonium recycling and reuse of recoverable uranium, waste treat- 
ment and ultimate storage are carried out on a single site. In 
addition, the schedule for this long-term project is illustrated by a 
few examples, and cost and financing are briefly mentioned along 
with interim solutions for fuel element storage and the necessary 
public information work. 


25606 (AGNS—1040-CONF-61) Verification of the Barnwell 
Nuclear Fuel Plant (BNFP) mechanical headend design. Townes, 
G.A. (Allied-General Nuclear Services, Barnwell, SC (USA)). Nov 
1978. Contract ET-78-C-09-1040. 24p. (CONF-781105—103). Dep. 
NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Design of the Barnwell Nuclear Fuel Plant mechanical head 
end includes unique provisions for remote maintenance, minimizes 
remote handling, and permits high throughput (6 MTU of spent fuel 
per day). Operability studies have been performed under a contract 
with the Department of Energy that: (1) assessed its capabilities for 
possible use in fuel encapsulation with or without compaction as a 
preparation for spent fuel storage, (2) verified the design of the 
mechanical head end as remotely maintainable, and (3) provided 
operator training. 
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25607 (ANL—78-37) Chemical Engineering Division Fuel Cycle 
Programs. Quarterly progress report, October—December 1977. 
Steindler, M.J.; Ader, M.; Barletta, R.E. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 110p. Dep. NTIS, PC 
A06/MF AOl1. 

Fuel cycle studies reported for this period include studies of 
advanced solvent extraction techniques focussed on the development 
of centrifugal contactors for use in Purex processes. Miniature 
single-stage and eight-stage centrifugal contactors are being em- 
ployed in performance studies applicable to larger units. In other 
work, literature on the dispersion of reagents as a result of explosions 
is being reviewed to develop systematic data applicable to fuel 
reprocessing and useful in identifying source terms. In yet other 
work, scouting studies were performed to obtain criteria for identify- 
ing organic solutions suitable for the separation of actinides from 
fission products. A program has been initiated on pyrochemical and 
dry processing of nuclear fuel. Literature reviews have been initiated 
on material development, carbide fuel reprocessing, and thorium- 
uranium reprocessing in fused salts. A review and evaluation of the 
encapsulation of high-level waste in a metal matrix is under way. 
Corrosion and leach rates of simulated waste forms are being meas- 
ured and a model has been proposed to describe the reaction 
between solidified high-level waste and metals. In other work, 
criteria for the handling of fuel assembly hulls are being developed 
on the basis of past work on the pyrophoricity of zirconium alloys 
and related criteria from several sources. Experimental work is 
underway to determine whether nuclear wastes can be safely con- 
fined in geologic formations. Information is being obtained on the 
migration of radionuclides in aqueous solution-rock systems. 17 
figures, 27 tables. 


25608 (DP—1503) Removal of sulfamic acid from plutonium 
sulfamate—sulfamic acid solution. Gray, L.W. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Oct 1978. 
Contract EY-76-C-09-0001. 19p. Dep. NTIS, PC A02/MF AOl. 

Plutonium metal can be readily dissolved in aqueous solutions 
of sulfamic acid. When the plutonium sulfamate—sulfamic acid 
solutions are added to normal purex process streams, the sulfamate 
ion is oxidized by addition of sodium nitrite. This generates sodium 
sulfate which must be stored as radioactive waste. When recovery of 
ingrown **Am or storage of the dissolved plutonium must be 
considered, the sulfamate ion poses major and undesirable precipita- 
tion problems in the process streams. The present studies show that 
40 to 80% of the sulfamate present in the dissolver solutions can be 
removed by precipitation as sulfamic acid by the addition of concen- 
trated nitric acid. Addition of 64% nitric acid allows precipitation of 
40 to 50% of the sulfamate; addition of 72% nitric acid allows 
precipitation of 50 to 60% of the sulfamate. If the solutions are 
chilled, additional sulfamic acid will precipitate. If the solutions are 
chilled to -10°C, about 70 to 80% of the orginal sulfamic acid in the 
dissolver will precipitate. A single, low-volume wash of the sulfamic 
acid crystals with concentrated nitric acid will decontaminate the 
crystals to a plutonium content of < 10° dis/(min-gram) (~ *g Pu/g 
sulfamic acid). 


25609 (GA-A—15028) Availability of reprocessing systems in an 
HTGR fuel recycle facility. Holder, N.D.; Sharmahd, J.N.; Rode, 
J.S. (General Atomic Co., San Diego, CA (USA)). Nov 1978. 
Contract EY-76-C-03-0167. 192p. Dep. NTIS, PC A09/MF AOl. 

This report summarizes work being done on the high-tem- 
perature gas-cooled reactor (HTGR) recycle reference facility 
(HRRF) to: (1) Define terms to be used to discuss availability, 
efficiency, reliability, and maintainability of HRRF systems. (2) 
Establish methods for calculating availability and efficiency of repro- 
cessing systems. (3) Estimate reliability and maintainability of major 
reprocessing systems as a basis for availability calculations. (4) 
Identify factors other than reliability and maintainability that affect 
system availability and efficiency. (5) Establish procedures for col- 
lecting and upgrading data needed for availability and efficiency 
calculations. 


25610 (GA-A—15145) Reprocessing flowsheet and material bal- 
ance for MEU spent fuel. Abraham, L. (General Atomic Co., San 
Diego, CA (USA)). Oct 1978. Contract EY-76-C-03-0167-053. 90p. 
Dep. NTIS, PC A0S/MF AO1. 

In response to nonproliferation concerns, the high-tempera- 
ture gas-cooled reactor (HTGR) Fuel Recycle Development Pro- 
gram is investigating the processing requirements for a denatured 
medium-enriched uranium—thorium (MEU/Th) fuel cycle. Prior 
work emphasized the processing requirements for a high-enriched 
uranium—thorium (HEU/Th) fuel cycle. This report presents repro- 
cessing flowsheets for an HTGR/MEU fuel recycle base case. 
Material balance data have been calculated for reprocessing of spent 
MEU and recycle fuels in the HTGR Recycle Reference Facility 
(HRRF). Flowsheet and mass flow effects in MEU-cycle reprocess- 
ing are discussed in comparison with prior HEU-cycle flowsheets. 
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25611 (INIS-mf—4110) Study of the formation of complexes of 
nitrosyl-rhutenium nitrates with thiourea. Application to rhutenium 
decontamination in the extraction with TBP-varsol in the chemical 
treatment of spent fuel. Floh, B. (Instituto de Energia Atomica, Sao 
Paulo (Brazil). Div. de Engenharia Quimica). 1977. 71p. (In Portu- 
guese). Dep. NTIS (US Sales Only), PC AOS/MF AO1. 

Thesis. 

A method for the treatment of spent uranium fuel is present- 
ed, based on the Purex process using thiourea to increase the 
ruthenium decontamination factor. Thiourea exhibits a strong ten- 
dency for the formation of coordination compounds in acidic media. 
This tendency serves as a basis to transform nitrosyl-ruthenium 
species into Ru[SC(NH)(NH2)]”* and Ru[SC(NH)(NH2)]s complexes 
which are unextractable by TBP-varsol. The best conditions for the 
ruthenium-thiourea complex formation were found to be: thiourea- 
ruthenium ratio (mass/mass) close to 42, at 75°C, 30 minutes reac- 
tion time and aging period of 60 minutes. The ruthenium decontami- 
nation factor for a single uranium extraction are ca. 80-100, not 
interfering with extraction of actinides. These values are rather high 
in comparison to those obtained using the conventional Purex proc- 
ess (e.g. F.D. sub(Ru)=10). For this reason, the method developed 
here is suitable for the treatment of spent uranium fuels. Thiourea 
(100 g/l) scrubbing experiments of ruthenium, partially co-extracted 
with actinides, confirmed the possibility of its removal from the 
extract. With this procedure a decontamination greater than 83.5% 
for ruthenium as fission product is obtained in two stages. 


25612 (K—77-91U(R)) Preliminary risk analysis of a spent fuel 
receiving and storage facility using the GO methodology. Final report. 
Wood, D.E. (Kaman Sciences Corp., Colorado Springs, CO (USA)). 
19 May 1978. Contract EY-77-C-09-1006. 119p. Dep. NTIS, PC 
A06/MF AO1. 

The GO methodology has been used to provide a preliminary 
risk analysis of a spent fuel receiving and storage basin. The facility 
was still in the conceptual design phase, so the model was developed 
to emphasize material flows and functions rather than hardware. The 
multistate capability of GO was used to provide distributions of 
expected releases (instead of just single point values). Material flow 
through locations in the facility was modeled with release distribu- 
tions determined for each section of the facility. The expected values 
of the average annual releases from the facility are five orders of 
magnitude below the EPA proposed limits for the total fuel cycle of 
the 100 GWe of nuclear power that could be served by this facility. 


25613 (ORNL/TM—6565) Comparison between SEPHIS- 
MOD4 and previous models of the Purex solvent extraction system. 
Mitchell, A.D. (Oak Ridge National Lab., TN (USA)). Jan 1979. 
Contract W-7405-ENG-26. 27p. AT. 

SEPHIS-MOD4 is a revised computer mod of the Purex 
solvent extraction system. To demonstrate that this version of the 
SEPHIS program is a significant improvement over the previous 
versions, the methods and results of SEPHIS-MOD4 are compared 
with earlier computer models of the Purex process. This comparison 
indicates that SEPHIS-MOD4 is better able to calculate transient 
and steady-state solute concentrations in solvent extraction equip- 
ment. 


25614 (RHO-LD—78-3-D) Rockwell Hanford Operations quar- 
terly report, process technology and process development, July 1978— 
September 1978. (Atomics International Div., Richland, WA (USA). 
Rockwell Hanford Operations). Nov 1978. Contract EY-77-C-06- 
1030. 163p. Dep. NTIS, PC A08/MF AO1. 

This quarterly report is the tenth in a series intended to 
provide information on research and engineering activities being 
performed to improve the processing of irradiated reactor fuels, the 
production of plutonium, and the management of resultant chemical 
wastes. 


25615 (SRO—0970-A1) Fuel reprocessing plant environmental 
impact in the arid regions of the western United States. Annual report, 
October 1976—September 1977. Seale, R.L. (Arizona Univ., Tucson 
(USA). Coll. of Engineering). 30 Nov 1977. Contract EY-76-C-09- 
0970. 177p. Dep. NTIS, PC A08/MF AO1. 

The first year of the fuel reprocessing plant environmental 
impact study has been completed. During this time, emphasis has 
been placed on the description of a reference plant and on the 
characterization of arid lands located sites. In addition, it was 
recognized early that the development of a rational methodology for 
comparing various siting proposals, both in terms of the extent of the 
facilities to be constructed at any given site and in terms of the 
selection of the best site among a range of alternatives, would be 
necessary. Indeed, this decision has already been confirmed in that 
its appropriateness has survived the rather severe changes in the 
nuclear fuel cycle policy that have occurred in the past year. Indeed, 
the very fact that these changes have occurred and comparable 
alterations in basic policy may be expected in the future, tend to 
emphasize the necessity for developing logical and rational methods 
of system evaluation which have the inherent flexibility necessary to 
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reflect these various policy options. In carrying out the study the full 
scope of technical expertise available has been brought to bear on 
the various appropriate parts of the overall study. Coordination 
between these various investigators throughout this pane has been 
open, productive, and, in some cases, spirited. The resolution of 
many of the questions raised in this initial phase of the study has 
contributed significantly to the development of the siting methodolo- 
gy. An assessment of the existing regulatory climate as it reflects 
throughout the appropriate position in the federal establishment has 
been completed. Identification of comparable material at the state 
level is certainly a more diffuse and uncertain process. Demonstra- 
tion of the workability of the siting methodolo; ogy is currently one of 
the major objectives of the next year of study. t objective should 
be met within the presently defined program schedule and budget. 


25616 Assessment of criticality safety. Lloyd, R.C. (Battelle- 
Pacific Northwest Labs., Richland, WA); Heaberlin, S.W.; Clayton, 
E.D.; Carter, R.D. Nucl. Technol; 42: No. 1, 13-21(Jan 1979). 
A study was made of 100 violations of criticality safety 
specifications reported over a 10-y period in the operations of fuel 
reprocessing plants. The: seriousness of each rule violation was 
evaluated by assigning it a severity index value. The underlying 
causes or reasons, for the violations were identified. A criticality 
event tree was constructed using the parameters, causes, and reasons 
found in the analysis of the infractions. The event tree og te a 
means for visualizing the paths to an accidental cri 
65% of the violations were caused by misinterpretation on he 
of the operator, being attributed to a lack of clarity in the specifica- 
tion and insufficient training; 33% were attributed to lack of care, 
whereas only 2% were caused by mechanical failure. A fault tree 
was constructed by assembling the events that could contribute to an 
accident. With suitable data on the probabilities of contributing 
events, the probability of the accident’s occurrence can be forecast. 
Estimated probabilities for criticality were made, based on the 
limited data available, that in this case indicate a minimum a 
of 244 y of plant operation per accident ranging up to ~ 
subject to the various underlying assumptions made. Some poet | 
suggestions for improvement are formulated based on the cases 
studied. Although conclusions for other plants may differ in detail, 
the general method of analysis and the fault tree logic should prove 
applicable. 4 figures, 8 tables. 


25617 Proposed extension of Raschig ring standard to low en- 
riched uranium fuels. Ketzlach, N. (Nuclear Regulatory Co: 
Washington, DC). Nucl. Technol.; 42: No. 1, 65-70(Jan 1979). 

Subcommittee 8 of the Standards Committee of the American 
Nuclear Society has conducted the prescribed five-year review and 
update of ANSI N16.4-1971, which provides guidance for the use of 
borosilicate glass Raschig rings as a neturon absorber in solutions of 
highly enriched fissile materials. The proposed revision to the Stand- 
ard extends its application to low enriched ***U fuels based on the 
*°U concentration in the vessel and to a limited range of alkaline 
environments. It incorporates standard American Society for Test- 
ing and Materials chemical tance tests for the glass, a chemical 
acceptance test for its acceptability in an alkaline environment, and a 
test that provides information on volume loss due to chemical 
reaction in addition to that due to settling. 


25618 (ANL-Trans—1153) Contributions to the reprocessing of 
thorium—uranium nuclear fuels with the salt transport method. 
Amecke, B. (Technische Univ. Braunschweig (Germany, F.R.)). 
Nov 1978. Translated from Doktors der Naturwissenschaften Disser- 
tation, pp 1-30, 67-97, 1971. 60p. Dep. NTIS, PC A04/MF AOl. 

A pyrochemical process for Th—U fuels has been studied. In 
the head-end step, U and Pa are separated from Mg—Th alloy by 
precipitation: For U purification, a process is pro based on 
distribution between nonmiscible salt and pak melts at 600 to 
800°C. Distribution coefficients of Th and Pa between MgCh— 
NaCl—KC] and Mg alloys were determined. ThCl was shown to be 
present in the molten salt. Up to 95.4% of the starting U was 
recovered in purified form, with a decontamination factor of 55 for 
rare earths and over 200 for the other fission products. Advantage of 
the process is that the fuel can be reprocessed without a long decay 
time. 30 figures, 4 tables. (DLC) 


25619 Investigation of solubility of cesium, strontium, barium, 

, uranium and americium fluorides in acid nitrosyl fluoride 
(NOFx3HF). Galkin, N.P.; Shishkov, Yu.D.; Khomyakov, V.I. Ra- 
diokhimiya; 20: No. 1, 136-141(1978). (In Russian). 

Solubility of Am and other elements, which are fission prod- 
ucts, in acid nitrosylfluoride has been studied. Cesium fluoride has 
maximum solubility; uranium tetrafluoride is also noticeably soluble; 
americium trifluoride is practically insoluble; fluorides of rare earth 
elements are slightly soluble in NOFx3HF. Analysis of the solid 
phase obtained after treating the mixture of the above fluorides with 
acid nitrosylfluoride has shown that cesium fluoride reacts with 
NOFx3HF with the formation of an acid salt (CsFxHF), whereas 
fluorides of alkaline and rare earth elements remain unchanged. The 
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behaviour of a mixture of cesium, barium, and lanthanum fluorides in 
the process of three-multiple treating with acid nitrosylfluoride has 
been studied. It is shown that more than 98% of cesium fluoride and 
5% of barium fluoride pass into the mother liquor while lanthanum 
fluoride remains completely in the solid phase. The data on ameri- 
cium fluoride solubility in acid nitrosylfluoride have indicated that it 
behaves in the same way as fluorides of rare earth elements; it is 
practically insoluble in HOFx3HF. 


25620 Fuel reprocessing. Ausset, R. (Technip, 92 - Rueil-Mal- 
maison (France)). Tech. Energ.; No. 12, 37-43(Dec 1977). (In 
French). 

The reprocessing of UO: fuels from water cooled reactors is 
described. The process used (PUREX process) consists of dissolving 
the fuel in nitric acid, separating the nitrates by solvent extraction 
with TBP diluted in dodecane and purification of U and Pu. The 

ge scheme is given. The processing of the wastes produced 
(fission products, gaseous, liquid and solid wastes) is presented. The 
cost of the reprocessing is analyzed. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 25605, 25612, 26373, 27466, 
27468, 28601 


25621 (DOE-ET—0054) Analytical methodology and facility de- 
scription spent fuel policy. (Department of Energy, Washington, DC 
(USA)). Aug 1978. 287p. Dep. NTIS, PC A13/MF AOI1. 

Three generic environmental impact statements (GEISs) on 
domestic fuels, foreign fuels, and storage charges are being prepared 
to provide environmental input into decisions on whether, and if so 
how the 1977 Presidential policy on spent fuel storage should be 
implmented. This report provides background information for two 
of these environmental impact statements: Storage of U.S. Spent 
Power Reactor Fuel and Storage of Foreign Spent Power Reactor 
Fuel. It includes the analytical methodology used in GEISs to assess 
the environmental effects and a description of the facilities used in 
the two GEISs. 


25622 (UCRL—52575) Structural analyses of the fuel receiving 
station pool at the Nuclear Fuel Service reprocessing plant, West 
Valley, New York. Dong, R.G.; Ma, S.M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 5 May 1978. Contract W- 
7405-ENG-48. 62p. Dep. NTIS, PC A04/MF AO1. 

The FRS is a pool structure and enclosing building ene 
ed in 1966 for storing spent nuclear fuel. The enclosing ne wes 
not analyzed. The pool structure’s responses to operating loads, 
seismic excitation, and an accidentally dropped cask were deter- 
mined. Locations in the FRS pool were identified where structural 
strength would be exceeded in the event of an earthquake of 0.2 
maximum ground acceleration or an accident in which a pod 
dropped from the maximum height of the crane hook used to 
maneuver it. 25 figures, 4 tables. 


25623 Status of the technical project design phase of the German 
Waste Management Center. Mischke, J. (Deutsche Gesellschaft fuer 
Wiederaufarbeitung von Kernbrennstoffen m.b.H. (DWK), Han- 
nover (Germany, F.R.)). Atomwirtsch., Atomtech.; 33: No. 7, . 342- 
347(1978). (In German). 
1978) From Reactor congress; Hannover, Germany, F.R. (4 - 7 Apr 
Under the waste management concept of the German Federal 
Government the utilities are to assume responsibility for waste 
management of the German nuclear power plants within the frame- 
work of the polluter pays principle, the ultimate storage of radioac- 
tive waste remaining a responsibility of the government. The duties 
of industry chiefly include planning, construction and operation of 
the facilities for fuel element storage, reprocessing and waste treat- 
ment and for processing the recovered nuclear fuel. The German 
utilities operating and planning nuclear power plants have set up the 
Deutsche Gesellschaft fuer Wiederaufarbeitung von Kernbrennstof- 
fen mbH (DWK), which is to build the Waste Management Center 
and also works on the interim solutions planned for continuous waste 
management up to the completion of the planned Waste Manage- 
ment Center. For this purpose, DWK plans to construct temporary 
fuel storage facilities and has entered into agreements to secure 
reprocessing abroad of fuel elements from German nuclear power 
plants. In discharging its obligations DWK has acquired the exten- 
sive know-how available in the Federal Republic in the field of 
reprocessing spent fuel elements. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 26699 
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25624 Uranium: a review of developments in the new fuel. 
Denver, CO; Bosworth Sullivan and Co., Inc. (1977). 66p. 

Three interrelated concerns which utilities ap to have 
regarding the viability of the nuclear option and the significance of 
these issues to the investor in uranium issues are addressed in this 
report. These questions are: Will enough uranium be available to 
accommodate the growth forecasts for nuclear power, will sufficient 
enrichment capacity be installed to prevent disruption of utilities fuel 
supplies, and will capacity be available to reprocess nuclear fuel 
wastes for reuse as fuel so that our scarce uranium resources will not 
be rapidly consumed. Four appendixes are also included that present 
other relevant material. It is generally concluded that the future (at 
least until the year 2000) demand for uranium will be i a with 
increasing prices to accompany this demand. Also, U.S. enrichment 
facilities are projected to be inadequqate; however, more enrichment 
facilities will be available abroad at ~ 40 to 50% higher rates than 
those now charged in the U.S. The question of availability of energy 
from reprocessed nuclear wastes is predicted to remain unresolved, 
since this is basically a political question. (BLM) 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 25607, 25614, 26519, 26695, 27772 


25625 (ANL-K—78-4218-1(Vol.1)) Evaluation of alternatives 
for the future of facilities at the Western New York Nuclear Service 
Center. (Dames and Moore, White Plains, NY (USA)). Aug 1978. 
Contract W-31-109-ENG-38. 186p. Dep. NTIS, PC A09/MF AOl1. 

Regulatory considerations are discussed. Alternatives for the 
continued operation or decommissioning of the state-licensed burial 
area, the low-level waste treatment faci ities, and the NRC licensed 
burial area are evaluated. ieee no ae impact analyses were also 
performed for alternatives on other facilities. (DLC) 


25626 (ANL-K—78-4218-1(Vol.2)) Evaluation of alternatives 
for the future of facilities at the Western New York Nuclear Service 
Center. Appendices B and C. (Argonne National Lab., IL (USA)). 


1978. Contract W-31-109-ENG-38. 262p. Dep. NTIS, PC A1l2/MF 
AOl. 


Portions of document are illegible. 
This volume contains two appendices: site and regional char- 
acteristics and nuclear waste exhumation project. (DLC) 


25627 (CONF-781105—65) Laboratory simulation of high-level 
liquid waste evaporation and storage. Anderson, P.A. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-07- 
1570. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The reprocessing of nuclear fuel generates high-level liquid 
wastes (HLLW) which require interim storage pending solidifica- 
tion. Interim storage facilities are most efficient if the HLLW is 
evaporated prior to or during the storage period. Laboratory evapo- 
ration and storage studies with simulated waste slurries have yielded 
data which are to the efficient design and economical 
operation of actual process equipment. 


25628 (CONF-781105—69) Engineering study for an equipment 
system for retrieval/handling of buried transuranic waste. McKinney, 
J.D.; Hopper, J.E. (Idaho National Engineering Lab., Idaho Falls 
(USA); FMC Corp., San Jose, CA (USA)). 1978. Contract EY-76-C- 
07-1570. 4p. Dep. NTIS, PC A02/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The TRU waste addressed is 2,300,000 ft* buried at the 
Radioactive Waste Management Complex (RWMC) located at the 
Idaho National Engineering Laboratory (INEL). The retrieval rate 
design criteria used in the study is 300,000 ft* of waste per year plus 
an equivalent amount of soil. The retrieval concept places the 
operator in a totally enclosed cab which provides protection from 
radiological and industrial hazards associated with retrieval. The 
mechanized equipment is based upon modification of existing equip- 
ment, a large selection of which is available from coal mining and 
hard-rock mining industries. 


25629 (HEDL-TME—78-73) Division of Waste Management 
Programs progress report, January—June 1978, Lerch, R.E.; Allen, 
C.R. (comps.). (Hanford Engineering Development Lab., Richland, 
WA (USA)). Dec 1978. Contract EY-76-C-14-2170. 38p. Dep. NTIS, 
PC A03/MF AOl1. 

The scope of the Radioactive Acid Digestion Test Unit 
(RADTU) mission was changed from a strictly demonstration func- 
tion to a joint R and D-production function. The RADTU will be 
used to process combustible transuranic contaminated defense waste 
from Hanford’s Z-Plant. The unit was operated in a series of test 
runs totaling 160 hours during which approximately 500 kg of 
combustible waste was processed. A separate off-gas stack was 
added to the RADTU enabling operation of the acid recycle equip- 
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ment. This eliminated secondary liquid wastes from the process. 
Additional laboratory tests were completed to determine the solubi- 
lities of thorium oxide and uranium oxide in the acid digestion 
system. Thorium oxide was slowly converted to thorium sulfate 
which is readily soluble in dilute nitric acid or water. The solubility 
of thorium sulfate in the concentrated sulfuric acid digestion solution 
was about 0.1 g/l. Uranium oxide, on the other hand, was very 
soluble in the concentrated sulfuric acid having a solubility = 440 g/ 
1. Laboratory tests were performed to evaluate the effect of process 
variables on the rate of acid digestion. Of five variables evaluated, 
only temperature and nitric acid addition rate had significant effects 
on digestion rate. 8 figures, 5 tables. 


25630 (ICP—1178) Technical Division quarterly progress report, 
April 1—June 30, 1978. Plung, D.L. (ed.). (Allied Chemical Corp., 
Idaho Falls, ID (USA). Idaho Chemical Programs - Operations 
Office). Dec 1978. Contract EY-76-C-07-1540. 144p. Dep. NTIS, PC 
A07/MF AOl1. 

Fuel cycle research and development: results are presented on 
fluidized-bed calcination and on post-treatment of commercial 
wastes; study was done on the use of microwave energy in process- 
ing wastes and on the use of bidentate compounds for separation of 
actinides from commercial power reactor reprocessing waste. Work 
on the krypton-85 storage development program, including the 
results of rubidium corrosion tests, is reported. In the HTGR fuel 
reprocessing section, the results of x-ray and Auger spectroscopy 
analysis of CO oxidation catalyst are reported. Special materials 
production: the long-term management of high-level ICPP wastes is 
reported: development of a calcine pelletizing pilot plant, actinide 
removal, actinide extraction by DHDECMP, and calcined solids 
retrieval and handling. Design work was completed for the fluorinel 
pilot-plant upgrade. Other development results reported are on the 
progress of the Rover plant, and on flowsheet development for 
electrolytic and second-cycle waste, for Fluorinel waste, and for 
Tank WM-183. Other results reported include: assistance to the 
Waste Calcining Facility and to the New Waste Calcining Facility, 
methods for the monitoring of gaseous effluents, and a mathematical 
model to describe chloride buildup in the waste calcining scrubbing 
solution. Other projects supporting energy developments: results are 
reported on nuclear materials safety, the installation and operation of 
a geothermal fluidized-bed dryer, the in-plant source-term measure- 
ment at the Turkey Point station, burnup methods for fast breeder 


reactor fuels, absolute thermal fission yields, analytical support to 
light-water breeder reactor developments, cerium analysis of acti- 
nide removal project solutions, a spark source mass spectrometric 
computer program, and on environmental iodine species behavior. 


25631 (LA—7548-MS) Waste management programs and capa- 
bilities within the Los Alamos Scientific Laboratory. Erdal, B.R. (ed.). 
(Los Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W- 
7405-ENG-36. 55p. Dep. NTIS, PC A04/MF AOl1. 

This document briefly outlines the various programs in radio- 
active waste management and some related fields which are current- 
ly being pursued at LASL. Some additional proposed or known 
potential programs are also outlined, and some of the existing 
capabilities and facilities of the various divisions of the LASL which 
could be utilized in the solution of waste management problems are 
also described. This summary is intended to show the objectives and 
scope of our current programs, to aid in the evaluation and coordina- 
tion of these programs, and to help us identify areas in which we can 
make additional contributions. 


25632 (NUREG/CR—0129(Vol.1)) Technology, safety and 
costs of decommissioning a reference small mixed oxide fuel fabrica- 
tion plant. Volume 1. Main report. Jenkins, C.E.; Murphy, E.S.; 
Schneider, K.J. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jan ‘os Contract EY-76-C-06-1830. 350p. Dep. NTIS, PC 
A15/MF AOl 

Detailed technology, safety and cost information are present- 
ed for the conceptual decommissioning of a reference small mixed 
oxide fuel fabrication plant. Alternate methods of decommissioning 
are described including immediate dismantlement, safe storage for a 
period of time followed by dismantlement and entombment. Safety 
analyses, both occupational and public, and cost evaluations were 
conducted for each mode. 


25633 (NUREG/CR—0129(Vol.2)(App.)) Technology, safety 
and costs of decommissioning a reference small mixed oxide fuel 
fabrication plant. Volume 2. Appendices. Jenkins, C.E.; Murphy, 
E.S.;Schneider, K.J. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1979. Contract EY-76-C-06-1830. 375p. Dep. 
NTIS, PC Al6/MF AO1. 

Volume 2 contains appendixes on small MOX fuel fabrication 
facility description, site description, residual radionuclide inventory 
estimates, decommissioning, financing, radiation dose methodology, 
general considerations, packaging and shipping of radioactive mate- 
rials, cost assessment, and safety (JRD) 
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25634 pave age? ay Proceedings of a public forum on —~ 
ronmental protection criteria for radioactive wastes. (Environmen 

Protection Agency, Washington, DC (USA). Office of Redistion 
Programs). May 1978. 5 CONF-780377—). Environmental Pro- 
tection Agency, Office of Radiation Programs, Washington, DC. 

From Forum on environmental protection criteria for radio- 
active wastes; Denver, CO, USA (30 Mar 1978). 

Three topics were discussed at this forum: (1) what is radioac- 
tive waste; (2) what are the characteristics of an adequate risk 
assessment and of acceptable risks from radioactive waste; and (3) 
what control measures should be undertaken for radioactive wastes. 
This document includes statements of issues and objectives of Work- 
ing Groups I, II, and III; responses of forum participants; conclu- 
sions of working groups; and prepared statements from the public. 
(DLC) 


25635 (PNL—2764) Storage and of radioactive waste as 
glass in canisters. Mendel, J.E. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Dec 1978. Contract EY-76-C-06-1830. 97p. 
Dep. NTIS, PC A05/MF A011. 

A review of the use of waste glass for the immobilization of 
high-level radioactive waste glass is presented. Typical properties of 
the canisters used to contain the glass, and the waste glass, are 
described. Those properties are used to project the stability of 
canisterized waste glass through interim storage, transportation, and 
geologic disposal. 


25636 (SAND—78-2060C) Long-term elevated temperature 
leaching of solid waste forms. Kenna, B.T.; Murphy, K.D.; Levine, 
H.S. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-06-1830. 4p. (CONF-781121—5). Dep. NTIS, PC A02/MF 
AOl. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Long-term soxhlet leaching of simulated waste glass and 
ceramic materials was initiated to elucidate leaching behavior of 
complex wasteforms. A cyclic leaching pattern was found in all 
systems over a 20 month period. and minima were observed 
in the leaching rates of all components studied with the minima 
coinciding. The data suggested several mechanistic features which 
are described, but they did not conform with reported simple leach- 
ing mechanisms. 


25637 (SRO-TWM—78-1(Vol.2)) Integrated radioactive defense 
waste management plan: Savannah River Plant, Aiken, ay Carolina. 
Volume II. Technical description of waste ee storage 
facilities and environmental effects. (Department of Energy. Aiken, 
SC (USA). Savannah River Operations Office). Dec 1978. 175p. 
Dep. NTIS, PC A08/MF AOl1. 

Processes and waste treatment facilities are described. The 
major facilities are the Fuel and Target Fabrication Facilities, the 
Heavy Water Production and Recovery Facility, the Nuclear Pro- 
duction Reactors, the Separations Facilities, the Receiving Basin for 
Offsite Fuel, the Resin Regeneration Facility, and the Savannah 
River Laboratory. A description of waste storage facilities for non- 
combustible liquid waste, combustible liquid waste, and solid waste 
is given. Guides for release of radioactivity from the Savannah River 
Plant (SRP) and environmental effects of SRP emissions are includ- 
ed. Decontamination and decommissioning are described. (LK) 


25638 Risk analysis of radioactive waste management systems in 
Germany. Wingender, H.J. (NUKEM GmbH, Hanau, Ger.). Nucl. 
Technol.; 39: No. 1, 18-24(Jun 1978). 

Within the scope of a system study, "Radioactive wastes in 
the Federal Republic of Germany,” performed from 1974 through 
1976, the questions of risk assessment were investigated. A risk 
analysis of a high-level waste (HLW) management system was 
performed. The results of the HLW tank storage are that the risk 
expectation value is 700 nJ/kg x RBE (7 x 10~* rem) per year for 
atmospheric release. The discussion of the main contributing acci- 
dents shows the possibility of reducing the risk by a technical means. 
A qualitative comparison on the release basis with the results of the 
WASH-1400 report shows significant differences that can be ex- 
plained by the different methodologies applied. The risk analysis 
activities have led to a comprehensive risk assessment project, which 
was recently started. The projected includes research and develop- 
ment tasks concerning nuclide migration and transport to the ecos- 
phere, nuclide mobilization by various mechanisms, methodology 
problems, data collection, computer code development, as well as 
risk analyses of waste management facilities. It is intended to round 
off the project with risk analyses of spent fuel element transport, 
storage, and reprocessing. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 25605, 25620, 25682, 26696 
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25639 (DP—1496) Transmutation of waste actinides in thermal 
reactors: survey calculations of candidate irradiation schemes. Gorrell, 
T.C. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). Nov 1978. Contract W-EY-76-C-09-0001. 
59p. Dep. NTIS, PC A04/MF AOI1. 

Actinide recycle and transmutation calculations were made 
for twelve specific thermal reactor environments. The calculations 
included H2O-moderated reactor lattices with enriched U, recycled 
Pu, and *°°’255U-Th. In addition two D2O reactor cases were calcu- 
lated. When all actinides were recycled into **U-enriched fuel, 
about 10 percent of the transuranic actinides were fissioned per 3- 
year fuel cycle. About 9 percent of the actinides were fissioned per 
3-year fuel cycle when waste actinides (no U or Pu) were irradiated 
in separate target rods in a U-fuel assembly. When actinides were 
recycled in separate target assemblies, the fission rate was strongly 
dependent on the specific loading of the target. Fission rates of 5 to 
10 percent per 3-year fuel cycle were observed. 


25640 (DP-MS—78-13) Volatilization from borosilicate glass 
melts of simulated Savannah River Plant waste. Wilds, G.W. (Du 
Pont de Nemours (E.1.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001. 16p. (CONF-780819—26). 
Dep. NTIS, MF AO1. 

From 15. nuclear air cleaning conference; Boston, MA, USA 
(Aug 1978). 

Portions of document are illegible. 

Laboratory scale studies determined the rates at which the 
semivolatile components sodium, boron, lithium, cesium, and ruthen- 
ium volatilized from borosilicate glass melts that contained simulated 
Savannah River Plant waste sludge. Sodium and boric oxides volatil- 
ize as the thermally stable compound sodium metaborate, and ac- 
counted for ~ 90% of the semivolatiles that evolved. The amounts 
of semivolatiles that evolved increased linearly with the logarithm of 
the sodium content of the glass-forming mixture. Cesium volatility 
was slightly suppressed when titanium dioxide was added to the 
melt, but was unaffected when cesium was added to the melt as a 
cesium-loaded zeolite rather than as a cesium carbonate solution. 
Volatility of ruthenium was not suppressed when the glass melt was 
blanketed with a nonoxidizing atmosphere. Trace quantities of mer- 
cury were removed from vapor streams by adsorption onto a silver- 
exchanged zeolite. A bed containing ao in the ionic state removed 
more = 99.9% of the mercury and had a high chemisorption 


capacity. Beds of lead-, copper-, and co = sulfide-exchanged zeo- 


lite-X and also an unexchanged zeolite-X were tested. None of these 
latter beds had high removal efficiency and high chemisorption 
capacity. 


25641 (DP-MS—78-34) Development of glass compositions for 
immobilization of Savannah River Plant waste. Plodinec, M.J. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001. 6p. (CONF-781121—1). 
Dep. NTIS, PC A02/MF AOI1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Two fundamental problems related to processing Savannah 
River Plant wastes are the formation of ferrite-spinel crystals durin; 
melting, and the high viscosity and ready devitrification of high 
aluminum sludge-melts. The effects of several glass composition 
variables on these processing problems have been investigated. The 
most important variables are the TiO: content, the molar alkali-to- 
silica ratio, and the molar ratio of LigO to total alkali. As the TiO. 
content decreases, the amount of crystalline material (either ferrite- 
es or aluminosilicate) also decreases; however, the viscosity of 

melt increases. Increasing the alkali to silica ratio and the LizO to 

total alkali ratio decreases the viscosity greatly, but also increases the 
tendency to devitrify. Other variables investigated were MO content 
(M = Mg, Ca, or Ba), RO; content (R = Al or B), and the addition 
of other viscosity-reducing metal oxides. None of these are of major 
importance. 


25642 (DP-MS—78-35) Studies of concrete as a host for Savan- 
nah River Plant radioactive waste. Stone, J.A. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 1978. 
Contract EY-76-C-09-0001. 1lp. (CONF-781121—2). Dep. NTIS, 
PC A02/MF AOl. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Formulations of simulated and actual Savannah River Plant 
high-level radioactive wastes in concrete were prepared and evaluat- 
ed. Laboratory-scale castings were tested for compressive strength; 
for leachability of ®°Sr, **7Cs, and alpha emitters; and for long-term 
thermal stability. Effects of cement type, waste type, and waste 
loading were measured. Properties of concrete were found adequate 
for fixation of these wastes. 


25643 (MLM—2575) TRU waste cyclone drum incinerator and 
treatment system. July—September 1978, Klingler, L.M.; Batchelder, 
D.H.; Lewis, E.L. (Mound Facility, Miamisburg, OH (USA)). 30 
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_ 1978. Contract EY-76-C-04-0053. 24p. Dep. NTIS, PC A02/ 
AOl. 

Demonstration of the cyclone incinerator was completed, 
with all <10 nCi/g waste generated at Mound since December 1976 
having been burned. The demonstration program has proved the 
reliability of most components of the incinerator system and has 
provided guidance for necessary changes. Changes have been made 
throughout the past year to upgrade the burning and scrubbing 
performance of the incinerator system and the ease and safety of 
operation. Efforts were continued toward selection of equipment to 
handle incinerator scrubber solution and sludge. A broad selection of 
metals was tested in the high temperature zone of the incinerator. 
Hastelloy X was found to be superior to others tested. During this 
quarter the matrix for bone char and cement mixtures was investigat- 
ed. Limited work was also done on determining the best matrix for 
sludge-cement pellets. The new glovebox line for immobilizing ash 
produced from incineration of <10 nCi Pu-238/g waste was com- 
pleted. Extensive work was done to develop an acceptable sintering 
procedure. Almost 200 pellets were manufactured, and sample pel- 
lets were tested for crush strength and thermal stability. 


25644 (ORNL/TM—6270) Krypton absorption in liquid CO, 
(KALC): effects of the minor components N2, CO, and Xe. Gilliam, 
T.M.; Fowler, V.L.; Inman, D.J. (Oak Ridge National Lab., TN 
(USA) Feb 1979. Contract W-7405-ENG-26. 92p. Dep. NTIS, PC 
A05/MF AOl1. 

Result are presented for the fourth major campaign for 
quantifying krypton removal from simulated High-Temperature 
Gas-Cooled Reactor reprocessing off-gas by the Krypton Absorp- 
tion in Liquid CO2 (KALC) process. This process utilizes the hi; 
solubility of krypton in liquid CO2. Mass transfer experiments for 
absorption, fractionation, and stripping operations of the KALC 
process indicate that the addition of Nz and CO do not alter the mass 
transfer characteristics exhibited by O2 and krypton in the basic 
CO.—O.—Kr system. Decontamination factors for xenon in the 
absorber and stripper were several orders of magnitude less than 
those for krypton under similar conditions. Indications are that the 
fate of xenon is controlled by the heat input to the stripper reboiler. 
Experiments on the solubility of O2 and CO indicate that CO is more 
soluble than O: at temperatures below -21°C 


25645 (ORNL/TM—6750) ee in perchloroethylene scrubber 

solutions used in HTGR fuel preparation processes. Analytical chemis- 

try studies. Lee, D.A. (Oak Ridge o¢ National Lab., TN =o Feb 

1979. Contract W-7405-ENG-26. i7p. Dep. NTIS, PC A02/MF 
A0l. 


Acids and corrosion products in used perchloroethylene 
scrubber solutions collected from HTGR fuel preparation processes 
have been analyzed by several analytical methods to determine the 
source and possible remedy of the corrosion caused by these solu- 
tions. Hydrochloric acid was found to be concentrated on the 
carbon particles suspended in perchloroethylene. Filtration of 
carbon from the scrubber solutions removed the acid corrosion 
source in the process equipment. Corrosion products chemisorbed 
on the carbon particles were identified. Filtered perchloroethylene 
from used scrubber solutions contained practically no acid. It is 
recommended that carbon particles be separated from the scrubber 
solutions immediately after the scrubbing process to remove the 
source of acid and that an inhibitor be used to prevent the hydrolysis 
of perchloroethylene and the formation of acids. 


25646 (RFP—2783) Waste incineration and immobilization for 
nuclear facilities, April—September 1977. Johnson, A.J.; Fong, L.Q. 
(Atomics International Div., Golden, CO (USA). Rocky Flats 
Plant). 20 Oct 1978. Contract EY-76-C-04-3533. 16p. Dep. NTIS, PC 
A02/MF AOl. 

Fluidized bed incineration and waste immobilization process- 
es are being developed to process the types of waste expected from 
nuclear facilities. An air classification system has been developed to 
separate tramp metal from shredded combustible solid waste prior to 
the waste being fed to a fluidized-bed pilot-plant incinerator. Used 
° — ion exchange resin with up to 55 percent water has been 

ectively burned in the fluidized bed incinerator. Various methods 
of feeding waste into the incinerator were investigated as alterna- 
tives to the present compression screw; an extrusion ram was found 
to suffer extensive damage from hard particles in tested waste. A 
bench-scale continuous waste immobilization process has been oper- 
ated and has produced glass from incinerator residue and other types 
of waste materials. 


25647 (RHO-SA—20) Fixation of Hanford alkaline radioactive 
waste liquors by conversion to glass. Kupfer, M.J. (Atomics Interna- 
tional Div., Richland, WA (USA). Rockwell Hanford rations). 
Apr 1978. Contract EY-77-C-06-1030. 37p. (CONF-780545—9). 
Dep. NTIS, PC A03/MF AO1. 

From Meeting of the American Ceramic Society; Detroit, 
MI, USA (6 May 1978). 
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Hanford alkaline waste liquors can be converted to borosili- 
cate or soda-lime glasses. A typical waste glass contains 61.5 weight 
percent SiO2, 8 weight percent B,Os, 18 weight percent Na2O, 2 
weight percent LigO, 0.3 weight percent Cr2Os, and 0.2 weight 
percent SO;. Chemical durabilities are comparable to those of com- 
mercial soda-lime glasses. 


25648 Removal of radiocobalt ion in waste water by oxine- 
impregnated activated charcoal. Part II: column experiments. Moto- 
Res K.; Tachikawa, E.; Kamiyama, H. (Japan Atomic Energy 

eosarch Inst., Ibaraki). "Nucl. Technol. ; 42: No. 2, 172-179(Feb 


” ine ion in a flowing solution was adsorbed onto the oxine- 
impregnated activated charcoal in a column. The initial rate of 
adsorption, K A/sub m/, is influenced by either the flowrate or the 
ion concentration of a feed solution. The rate increases with a 
decrease in the concentration of the ion. However, with a solution of 
< 0.06 » g ml! of the ion, the adsorption rate tends to be constant 
at 0.90 +- 0.06 min™*. A relation between feed application time and 
column depth (bed a phate time) has been determined that 
+ sr yee od agrees with that obtained from a theoretical calculation. 

eed application time for different concentrations and flowrates of 
feed solutions can be predicted by the bed depth/service time 
relation with a limited accuracy. 


25649 Neutronic assessment of strontium-90 transmutation in 
fusion reactors. Parish, T.A. (Texas A and M Univ., College Sta- 
tion). Nucl. Technol.; 42: No. 2, 180-194(Feb 1979). 

Transmutation of ® Sr using fusion neutrons has been suggest- 
ed as a possible technique for disposing of this waste nuclide. For 
transmutation to be attractive, high transmutation rates relative to 
natural decay are required. Effective half-lives for Sr were com- 
~ for fusion reactor blankets constructed of various materials. 

‘© obtain satisfactory transmutation rates, fusion reactors with high 
first wall neutron currents and with highly moderating blankets were 
found to be ni . An effective half-life for Sr of <5 y was 
extremely difficult to achieve with the fusion concepts and blankets 
studied. A waste management system was formulated to determine 
the reduction in the “Sr inventory and the number of burners 
required for various fission usage scenarios. Efficient and fast chemi- 
cal separations were needed to reap the benefits of a short effective 
half-life. For the fusion burners considered, it was found that the 
Sr inventory could not be reduced to less than one-fourth of the 
inventory without transmutation if fission usage continued at a 
constant rate. Such ai _— is not sufficient to justify the trans- 
mutation disposal of 


25650 Decontamination of plutonium from water with chitin. 
Silver, G.L. (to Dept. of oe US Patent 4,120,933. 17 Oct 1978. 
Filed date 27 Sep 1977. 4 

PAT-APPL- 837, 21. 

The invention relates to a process for decontaminating or 
removing radionuclides from aqueous solution. 


25651 Method of treating radioactive waste. Sheeline, R.D. (to 
United Technologies Corp.). US Patent 4,119,560. 10 Oct 1978. Filed 
date 28 Mar 1977. 6p. 

An inert carrier poe for drying radioactive waste material 
and for incorporating the dry material into a binder from which the 
dried material will not be leached is disclosed. In this process, a hot 
inert liquid carrier is provided into which the solution to be dried is 
introduced under extremely turbulent conditions. The solvent flashes 
off leaving the dried particles dispersed in the inert carrier which 
carries these particles to a mixing station where a binder for the 
particles is injected under turbulent conditions. The binder preferen- 
tially wets the particles and the coated particles are carried to a 
separator section where the binder coated particles coalesce and 
separate from the carrier as a second phase. Thereafter a curing 
agent can be added to the binder. 


25652 Method for avoiding malfunctions in the solidification of 
aqueous, radioactive wastes in a glass, glass ceramic or glass ceramic- 
like matrix. Drobnik, S.; Koschorke, H.; Kaufmann, F.; Saidl, J. (to 
Gesellschaft fuer Kernforschung m.b.H.). US Patent 4,119,561. 10 
Oct 1978. Priority date 20 Mar 1976, German, Federal Republic of 
(F.R. Germany). 4p. 

A method for preventing malfunctions in the solidification of 
radioactive wastes contained in an aqueous waste solution in a glass, 
glass ceramic or glass ceramic-like matrix wherein the wastes are 
spray-dried and calcinated is described. Diatomaceous earth or dia- 
tomaceous earth-like substances in solid form are added to the 
aqueous waste solution before the spray drying step in quantities of 
45 to 70 g/l] and in grain sizes of which more than 85 percent by 
weight of the grain size distribution are grain sizes from 6 to 75 yp. 


25653 Method of and apparatus for purifying fluids with radioac- 
tive impurities. Levendusky, J.A. (to Epicor, Inc.). US Patent 
4,107,044. 15 Aug 1978. Filed date 25 Aug 1976. 8p. 
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An apparatus for removin ae and undissolved radio- 
active impurities from a fluid is losed. The apparatus includes a 
vessel having inlet and outlet structure and provision for filtration of 
undissolved solids and ion exchange removal of dissolved solids. The 
vessel is encased in a radiation impervious material and the method 
contemplates utilization of filtration materials and ion exchange 
materials substantially to exhaustion in disregard of radioactivity 
concentration thereafter to dispose of entire structure. 


25654 Contributions to the risk evaluation of a high-level waste 
solidification plant. Bruecher, H. (Kernforschungsanlage, Juelich, 
Ger.). Nucl. Technol.; 39: No. 1, 25-29Jun 1978). 

An analysis has been made d with the evaluation of risk 
of a high-level waste solidification plant. Fault-tree methodology 
was used to identify all possible accidents and to evaluate their 
probability of occurrence. The analysis shows that with to 
risk, the most important accidents occur during off-gas cleaning. 
Furthermore, the routine risk is of the same order of magnitude or 
greater than the most important accident risks. 


25655 Pressure sintering of simulated high level radioactive 

wastes with glass powders. Terai, R.; Kinoshita, M.; Eguchi, K. 

(Government Industrial Research Inst., Osaka, Ikeda Gapan). Osaka 

— Gijutsu Shikenjo Kiho; 29: No. 7 36-47(Mar 1978). (In Japa- 
ese). 


High level radioactive wastes solutions from the reprocessing 
of spent pad he fuel must be transformed into a stable solid forms 
which are suitable for interim and final-disposal. In this report, 
solidification of simulated high level radioactive wastes with various 
glass powders, such as Pyrex, Vycor (porous high silica), and slag 
glass by hot-pressing was investigated. The optimum hot-pressing 
temperatures for mixtures of the wastes and or the porous 
high silica = powders were as low as 650 -- 750°C, this might 
make solidifying process enable to be carried out at desirable low 
temperature for prevention of escape of volatile fission products and 
the maintenance of plant. The densification behavior of the compacts 
was controlled by viscous flow of glass phase during hot-pressing. 
Chemical durability of hot-pressed compacts was determined by 
quantitative analysis of the amount of alkali leached into hot water 
by block immersion method and JIS-R-3502. The resultant leach 
rates of the products were in the range of 10-*-10~5 g/cm?.day, and 
hot-pressed compacts except for that of slag glass powder showed 
fairly good resistance against hot water. The mixing by vibro-mill 
improved pronouncedly the leachability of compacts. However, 
cristobalite and quartz crystal phases which caused the abnormal 
expansion at their a-8 transition points were detected in the com- 
pacts by thermal expansion and X-ray diffraction analyses. The 
troubles due to crystallization considerably decreased by dispersing 
the phase of stabilized wastes in glass phase. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 25623, 25683, 25684, 26438, 
27865, 27937, 28190 


25656 (ANL-K—78-4238-1(Vol.3)) Injection of radioactive 
waste by hydraulic fracturing at West Valley, New York. Volume 3. 
Appendices. (Acres American, Inc., Buffalo, NY; Terra Tek, Inc., 
Salt Lake City, UT (USA)). May 1978. Contract W-31-109-ENG-38. 
129p. Dep. NTIS, PC A07/MF AOI. 

Ten appendices are included: log data, elastic constants for 
transversely isotropic elastic media by ultrasonic velocity measure- 
ment, fracture toughness anisotropy of West Valley shale, in-situ 
stress measurement techniques, stress measurement data, hydraulic 
fracturing measurements, enhancement of horizontal crack initiation 
by jetting, finite element programs for analysis of crack propagation 
and for groundwater flow analysis, and well data. (DLC) 


25657 (ANL-K—78-4238-1(Vol.4)) Injection of radioactive 
waste by hydraulic fracturing at West Valley, New York. Volume 4. 
Supplement 1: Cost estimate. Burgess, A.S.; Thompson, S.N. ae 
American, Inc., Buffalo, NY; Terra Tek, Inc., Salt Lake ee 
(USA)). May 1978. Contract W-31-109-ENG- 38. 2p. Dep. NTI 

PC A03/MF AOl1. 

The costs for injecting 3 million gallons of waste/grout mix in 
200,000-gallon batches over 2 years are estimated to be 9.75 million 
dollars (including direct, indirect, operational, and decommissioning 
costs). (DLC) 


25658 (CONF-781127—2) Interior drains for open pit disposal of 
uranium mill tailings. Staub, W.P. (Oak Ridge National Lab., TN 
Noa = 1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/ 
AOl. 

From Symposium on uranium tailings disposal; Fort Collins, 
CO, USA (20 Nov 1978). 

A conceptualized interior drainage system is presented for 
reducing the environmental impact on natural groundwater by dis- 
posal of uranium mill tailings in the mined-out open pit. The evapo- 





2660 ENERGY RESEARCH ABSTRACTS 


ration/seepage ratio can be increased through the use of interior 
drains, long-term monitoring of groundwater quality can be eliminat- 
ed, and the open pit will not require an extensive liner. Other 
advantages not related to groundwater are: control of fugitive dust 
and radon emanation during mill operations and timely reclamation 
after the impoundment is filled with tailings. 


25659 (CONF-7809100—1) Sorption behavior of trivalent actin- 
ides and rare earths on clay minerals. Beall, G.W.; Ketelle, B.H.; 
Haire, R.G.; O’Kelley, G.D. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF 
A0l. 

The distribution coefficients for M(IIT)/Na(I) exchange on 
kaolinite, montmorillonite, and attapulgite were measured, where 
M(III) = Am, Cm, Cf, Es, La, Sm, and Yb. These studies were 
made in support of radioactive waste isolation in geologic deposits. 
(LK) 


25660 (COO—4069-1) Geotechnical aspects of subsurface seabed 
disposal of high level radioactive wastes. Annual progress report, 
January—December 1977. Silva, A.J.; Calnan, D,I. (Rhode Island 
Univ., Kingston (USA). Dept. of Ocean ey May 1978. 
Contract EY-76-S-02-4069. 142p. Dep. NTIS, PC A0O7/MF AOI. 

The status of the following major studies is reported: geotech- 
nical properties of deep sea clays; experimental water migration 
studies;laboratory hole closure experiments; and in-site heat transfer 
experiments. (LK) 


25661 (DP—1519) Evaluation of a gamma monitor for survey of 
waste for shallow land burial. Hoy, J.E. (Du Pont de Nemours (E.1.) 
and Co., Aiken, SC (USA). Savannah River Lab.). Dec 1978. 
Contract EY-76-C-09-0001. 49p. Dep. NTIS, PC A03/MF AOI1. 

During an 8-month evaluation of the Gamma Waste Monitor, 
54 reactor-area scrap casks and 8 shipments from the separations 
areas containing fission product activities were measured. It was 
concluded that a more accurate and detailed record of radionuclide 
burials can be obtained by using this monitor than by present 
methods of estimation. The monitor will significantly improve rec- 
ords and will provide a more reliable data base for evaluating long- 
term effects on the environment. Although the monitor can directly 
detect only gamma-emitting radionuclides, a method is proposed in 
this report for estimating the total radionuclide distribution by 
association with radionuclides that are detected. The monitor cannot 
assay transuranic waste and tritium. In many cases where the radio- 
nuclide emits two gamma rays of different energy, corrections for 
attenuation at other photon energies can be empirically derived from 
the spectrum. Complete details are included in the Appendix for 
operating the facility. Experimental data gathered during the evalua- 
tion period are contained in the body of this report. 


25662 (DP-MS—78-26) Studies for geologic storage of radioac- 
tive waste in the southeast. Marine, I.W. (Du Pont de Nemours (E.1.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 1978. Contract 
EY-76-C-09-0001. 36p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The National Waste Terminal Storage (NWTS) program was 
initiated to conduct the research necessary to select a site for a 
geologic repository for the storage of high-level, solidified radioac- 
tive waste from commercial power reactors. The program also 
includes the design and construction of the facility and its operation 
once completed. As part of this program, the Savannah River 
Laboratory is conducting geological research that is particularly 
relevant to potential repository sites in the southeast, but is also of 
generic applicability. This paper describes the National Waste Ter- 
minal Storage program as well as the research program at the 
Savannah River Laboratory. 31 figures. 


25663 (LA—7617-PR) NDA technology for uranium resource 
evaluation. report, January 1—June 30, 1978, Evans, M.L. 
seaes (Los Alamos Scientific Lab., NM (USA)). Jan 1979. Con- 
tract W-7405-ENG-36. 48p. Dep. NTIS, PC A03/MF AOI1. 

Work performed during the time period from January 1, 1978 
to June 30, 1978, on the contract for NDA Technology for Uranium 
Resource Evaluation in Group Q-1 is described. The work has 
focused on gamma-ray calculations and computer code modifications 
in support of borehole logging measurements and surface gamma-ray 
surveys. Experimental effort has concentrated on improvements in 
uranium fission neutron detection efficiency. 


25664 (LA—7647-PR) Research and development related to the 
NTS terminal waste storage project. Progress report, October 1— 
December 31, 1978. Wolfsberg, K. (comp.). (Los Alamos Scientific 
Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 7p. Dep. 
NTIS, PC A02/MF AO1. 

Geochemical laboratory and modeling support for Subtask 
3.2.2, Tuff Media Investigations, is presented. Mineralogic and petro- 
logic examination and sorption measurements have been started on 
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tuff from Yucca Mountain hole Ue2Sal. Investigations with tuff from 
Jackass Flats hole J-13 is continuing. 


25665 (LA-UR—78-2746) Sorption and migration of radionu- 
clides in geologic media. Erdal, B.R.; Daniels, W.R.; Hoffman, D.C.; 
Lawrence, F.O.; Wolf: , K. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 5p. (CONF-781121—6). 
Dep. NTIS, PC A02/MF AOl1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

The interactions of a quartz monzonite, an argillite, an allu- 
vium, and several tuffs with various radionuclides in selected phrea- 
tic waters have been studied. The sorption—desorption hehavior of 
Sr, Tc(VII), Cs, Ba, Ce, Eu, U(VI), Pu, and Am under ambient and 
70°C temperature conditions has been 


25666 (LBL—7082-1/2) Theoretical temperature fields for the 
S heater project. Vol. 1. Chan, T.; Cook, N.G.W.; Tsang, C.F. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1978. Contract W-7405-ENG-48. 65p. (SAC—09). Dep. NTIS, PC 
A04/MF AO1. 

The report concerns thermal conduction calculations for the 
three in-situ heater experiments at Stripa which constitute part of the 
Swedish-American Culpantivs Program on Radioactive Waste 
Storage in Mined Caverns. A — solution based on the 
Green's function method has been developed for an array of arbi- 
trary time-dependent finite line heaters in a semi-infinite medium. 
This method as well as a three dimensional numerical model using 
IFD (Integrated Finite Difference) technique has been applied to 
model the field situations at Stripa. Comparison has demonstrated 
that the finite line source solution for the rock temperature is in 
excellent agreement with the numerical model solution as well as 
with a closed form finite cylinder source solution. It was found that 
maximum temperature rise in the rock within the two year experi- 
ment period will be 178°C for the 3.6 kW full-scale heater experi- 
ment, 345°C for the full-scale experiment with a 5 kW central heater 
and eight 0.72 kW peripheral heaters, and less than 200°C for the 
time-scaled experiment. The ring of eight peripheral heaters in the 
second full-scale experiment will provide a nominally uniform tem- 

rature rise within its perimeter a few weeks after turn-on. The 
igh temperature zone is localized throughout the duration of all 
three experiments. Nevertheless, the effect of different spacings on 
the thermal interaction between adjacent radioactive waste canisters 
will be demonstrated by the time-scaled experiment. Detailed results 
are presented in the form of tables, temperature profiles and contour 
plots. Predicted temperatures have been stored in an on-site comput- 
er for real-time comparison with field data. 56 figures, 7 tables. 


25667 (LBL—7086) Pilot heater test in the Stripa granite. Carls- 
son, H. (Tekniska Hoegskolan, Luleaa (Sweden); California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1978. Contract W- 
7405-ENG-48. 155p. (SAC—06). Dep. NTIS, PC A08/MF AOI. 
In the Stripa mine, situated in the central part of Sweden, a 
ilot heater test has been carried out at 348-m level. The type of rock 
is a granite with a rather high frequency of fractures. A central main 
heater with 2 length of 3 m, a diameter of 30 cm and a total power of 
6 kW was placed at the bottom of a 10-m-deep borehole. At different 
radial distances, varying from 0.85 m up to 2.95 m from the heater, 
stress and temperature changes were monitored. Additional measure- 
ments of movements along major fractures on the surface and 
changes of water inflow in boreholes were carried out. The meas- 
ured temperature distribution compares fairly well with the predict- 
ed. A maximum temperature of 333.9°C was measured. The thermal 
conductivity of the rock mass has been calculated to A = 4.8 W/ 
m°C. The thermally induced stresses in the rock mass do not 
correspond well with the predicted values. Results of measurements 
in boreholes of the in situ modulus are found to be about half of the 
laboratory determinations. Displacements of major fractures on the 
floor of the test drift are very small. 


25668 (NUREG/CR—0308) Screening of alternative methods 
for the disposal of low-level radioactive wastes. Macbeth, P.J.; 
Thamer, B.J.; Christensen, D.E.; Wehmann, G. (Ford, Bacon and 
Davis Utah, Inc., Salt Lake City (USA)). Oct 1978. 129p. NTIS, PC 
A07/MF AOl1. 

A systematic method for categorizing these disposal alterna- 
tives which provides assurance that no viable alternatives are over- 
looked is reported. Alternatives are categorized by (1) the general 
media in which disposal occurs, (2) by whether the disposal method 
can be considered as dispersal, containment or elimination of the 
wastes, and (3) by the applicability of the disposal method to the 
possible physical waste forms. A literature survey was performed 
and pertinent references listed for the various alternatives discussed. 
A bibliography is given which provides coverage of published 
information on low-level radioactive waste management options. 
The extensive list of disposal alternatives identified was screened and 
the most viable choices were selected for further evaluation. A 
Technical Advisory Panel met and reviewed the results. Suggestions 
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from that meeting and other comments are discussed. The most 
viable options selected for further evaluation are: (1) improving 
present shallow land burial practices; (2) deeper depth burial; (3) 
disposal in cavities; (4) disposal in exposed or buried structures; and 
(5) ocean disposal. 42 references. 


25669 (NUREG/CR—0578) High level waste repository site 
suitability study. Status report. Heckman, R.A.; Towse, D.F.; Isher- 
wood, D.; Harvey, T.; Holdsworth, T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Feb 1979. Contract W-7405- 
ENG-48. 31lp. (UCRL—52633). Dep. NTIS, PC Al4/MF AOI. 

The disposal of high-level waste (HLW) in an underground 
repository requires a method for determining the suitability of the 
repository site while considering potential hazards to public health 
and safety. The main purpose of this study is to identify and analyze 
the physical factors that are important for making this determination. 
This work entails the analysis of relevant geologic events and their 
effects on geohydrologic parameters, the modeling of waste trans- 
port through the hydrologic system, and the calcualtion of associat- 
ed radiologic risk. This report described: (1) a physical model which 
simulates the natural environment of many potential sites, (2) math- 
ematical models for the calculation of the performance of hypotheti- 
cal repository sites, (3) a parameter data base representative of the 
natural environment, and (4) analyses and results. The appendices 
give details of th mathematics and of the analytic methods employed. 


25670 (PB—284234) A classification system for radivactive 
waste disposal - what waste goes where. Status report on waste 
classification 1 October 1977—31 May 1978. Adam, J.A.; Rogers, 
V.L. (Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Jul 
1978. Contract NRC-02-77-077. 429p. (FBDU—224-10). NTIS PC 
A19/MF AO1. 

The Nuclear Regulatory Commission is developing a Radio- 
active Waste Disposal Classification System appropriate for use in 
the regulation of radioactive waste disposal. The purpose of devel- 
oping this system is to classify the radioactive wastes according to 
the type and duration of containment required for their safe disposal. 
Potential impacts from two reference disposal methods representa- 
tive of a three-category classification system are estimated using a 
consistent set of radionuclide release pathways. The estimated im- 
pacts are compared to the study dose guidelines in order to deter- 
mine maximum allowable concentrations of isotopes appropriate for 
the waste categories. In general, postulated events in which individ- 
uals encounter the contaminated wastes provide the concentration 
limits for the waste categories. 


25671 (RHO-BWI—78-100-AUG) Basalt Waste Isolation Pro- 
gram: monthly report. Deju, R.A. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). 31 Aug 1978. 
Contract EY-77-C-06-1030. 25p. Dep. NTIS, PC A02/MF AO1. 
A feasibility study is being conducted on utilizing basalt 
formations for terminal storage of commercial nuclear waste. Work 
is reported in the following projects: site studies, drilling, technology 
development, near-surface test facility, and repository. (DLC) 


25672 (RHO-BWI-CD—6(Rev.2)) Conceptual design plan near- 
surface test facility: Phase II, Project B-300b. Heneveld, W.H.; 
Mack, R.J. (Atomics International Div., Richland, WA (USA). 
Rockwell Hanford Operations). 10 Jan 1979. Contract EY-77-C-06- 
1030. 14p. Dep. NTIS, PC A02/MF AO1. 

Activities are reported in programs devoted to demonstration 
and development of techniques for the safe placement and retrieval 
of the spent fuel canisters in a near-surface flow of the Columbia 
River Basalt. Other programs are reported designed to determine 
whether there are any unacceptable effects resulting from the inter- 
action of the nuclear waste and basalt and to provide information to 
be used for near-term validation of the current numerical design 
models of the repository. Work is also reported on development of a 
data base for the design, construction, and licensing of a permanent 
large-scale basalt repository. 


25673 (SAND—78-1356) Waste Isolation Pilot Plant transur- 
anic wastes ex tal characterization program: executive sum- 
mary. Molecke, M.A. (Sandia Labs., Albuquerque, NM (USA)). Nov 
1978. Contract EY-76-C-04-0789. 30p. Dep. NTIS, PC A03/MF 
AOl. 


A general overview of the Waste Isolation Pilot Plant tran- 
suranic wastes experimental characterization program is presented. 
Objectives and outstanding concerns of this program are discussed. 
Characteristics of transuranic wastes are also described. Concerns 
for the terminal isolation of such wastes in a deep bedded salt facility 
are divided into two phases, those during the short-term operational 
phase of the facility, and those potentially occurring in the long- 
term, after decommissioning of the repository. An inclusive sum- 
mary covering individual studies, their importance to the Waste 
Isolation Pilot Plant, investigators, general milestones, and com- 
ments are presented. 
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25674 (SAND—78-1371) Survey of microbial degradation of as- 
phalts with notes on relationship to nuclear waste management. 
ZoBell, C.E.; Molecke, M.A. (Scripps Institution of Oceanography, 
La Jolla, CA (USA); Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 37p. . NTIS, PC A03/MF 
AOl. 

A survey has been made of the microbial degradation of 
asphalts. Topics covered include chemical and |p aoe properties of 
asphalts, their chemical stability, methods o' dameinden, % their 
microbial degradation, and environmental extremes for microbial 
activity based on existing literature. Specific concerns for the use of 
asphalt in nuclear waste management, plus potential effects and 
consequences thereof are discussed. 82 references. 


25675 (SAND—78-2117C) Analysis of the ep stability of 

a hypothetical radioactive waste in a bedded salt formation. 
Tierney, M.S.; Lusso, F.; Shaw, Sandia Labs., Albuq rary 
NM (SA). 1978. 10p. iGONF.781 12) 4) Dep. NTIS, PCA 

MF Ai 


, ae Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

This document reports on the development of mathematical 
models used in preliminary studies of the long-term safety of radio- 
active wastes deeply buried in bedded salt formations. Two analyt- 
ical approaches to estimating the geological stabilit P poobablliste of a waste 
repository in bedded salt are described: (a) use o 
models to estimate the a priori likelihoods of release of etouuctides 
from the repository through certain idealized natural and anthropo- 
genic causes, and (b) a numerical simulation of certain feedback 
effects of emplacement of waste materials upon ground-water access 
to the repository’s host rocks. These models are applied to an 
idealized waste repository for the sake of illustration. 


25676 (UCID—17830) Site suitability criteria for solidified high 
level waste repositories. Heckman, R.A.; Holdsworth, T.; Towse, 
D.F. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 7 Mar 1979. Contract W-7405-ENG-48. 125p. Dep. NTIS, PC 
A06/MF AOl1. 

Activities devoted to development of regulations, criteria, 
and standards for storage of solidified high-level radioactive wastes 
are reported. The work is s in sections on site suitability 
regulations, risk calculations, geological models, aquifer models, 
human usage model, climatology model, and repository characteris- 
tics. Proposed additional analytical work is also summarized. (JRD) 


25677 (Y/OWI/TM—33) Radioactive waste isolation. McClain, 
W.C.; Russell, J.E. (Union Carbide Corp., Oak Ridge, TN (USA). 
Office of Waste Isolation). May 1978. "Goakeat W-7405-ENG-26. 
23p. (CONF-780564—3). 

From 5. international salt symposium; Hamburg, F.R. Ger- 
many (29 May 1978). 

This paper has considered some of the concepts involved in 
the design of underground radioactive waste repositories. Obviously, 
the final designs must be tailored to the conditions that exist at a 
particular site. Work is in progress on site selection, 
designs of facilities and underground workings, and the more 
research work needed to provide a firm basis for successful reposi- 
tory design and operation. 


25678 Invitation for comment: environmental protection. Fed. 
Regist. (Wash., D.C.); 43: No. 221, 53262-53268(15 Nov 1978). 

From criteria for radioactive wastes, Environmental Protec- 
tion Agency. 

The Environmental Protection Agency seeks public comment 
on environmental protection criteria for storage and disposal of all 
forms of radioactive wastes. These criteria: (a) define radioactive 
wastes, indicate which types of wastes should be controlled, and 
give examples of where these wastes originate; (b) state the goal of 
radioactive waste control and define limitations on institutional and 
other controls over certain time periods; (c) discuss the factors to be 
considered in assessing risk to the general public and the general 
environment; (d) discuss the factors which would result in 
table risk for different methods of disposal; (e) require that the 
selection, design, and operation of a disposal site must 
isolation of radioactive wastes; and (f) discuss the appropriateness of 
retrievability of waste and communication of waste disposal loca- 
tions to future generations. 


25679 (UCRL-Trans—1 1423) Contribution to the study of diffu- 
sion as related to the leaching of glasses: application to the potential 
risk of long-term storage. Imbert, J.C.; Pacaud, F. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Oct 
1978. Translation of CEA-R—4550. 108p. Dep. NTIS, PC A06/MF 
AOl. 


Leaching of glasses made from radioactive wastes of very 
high activity was studied. Leaching agents used were water for 
temperatures below 100°C; molten nitrates for temperatures higher 
than 100°C; solutions of various pH or charged with either sodium 
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chloride or cesium; and dry or wet air. From the quantities of 
entrained radioactive elements, overall apparent diffusion coeffi- 
cients were determined for fission products with long periods such 
as cerium, cesium, ruthenium, and strontium. Diffusion activation 
energies were also determined. These results are applied to the 
calculation of the potential risk of storage for vitrified fission prod- 
ucts. 


25680 Nuclear waste storage container with metal matrix. Sump, 
K.R. (to Dept. of Energy). US Patent 4,115,311. 19 Sep 1978. Filed 
date 10 Mar 1977. 6p. 

PAT-APPL-776,383. 

The invention relates to a storage container for high-level 
waste having a metal matrix for the high-level waste, thereby 
pater ny | greater impact strength for the waste container and in- 
creasing heat transfer properties. 


25681 Nuclear waste: scale and sociopolitical impacts. 
La Porte, T.R. (Univ. of California, Berkeley). Science; 201: No. 
4350, 22-28(7 Jul 1978). 

The article argues that insufficient attention has been paid to 
the operational aspects of the U.S. radioactive waste management 
system when it grows to the scale necessary to handle wastes 
produced by a fully deployed plutonium economy. Without such 
information, many of the unsettling speculations which have become 
part of the public debate cannot be clearly addressed. The article 
then outlines the types of information necessary to begin yo a 
the costs and consequences of radioactive waste management. Final- 
ly, an index of social exposure to radioactive hazard is proposed to 
improve the basis for policy decisions in this area. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 25607, 25615, 25634, 25678, 
27738, 27838, 27839, 27843, 27868, 27869, 27873, 27936, 27937, 
28096, 28171 


25682 (BNWL-SA—6311) Monitoring methods for particulate 
and gaseous effluent from waste Gordon, R.L. 


solidification processes. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Mar 1977. 
Contract EY-76-C-06-1830. 17p. (CONF-770656—30). Dep. NTIS, 


PC A02/MF AO. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, DC, USA (29 Jun 1977). 

The objective of this program is to develop reliable and 
accurate techniques for process monitoring and stack emission moni- 
toring for future commercial waste solidification facilities. 


25683 (CONF-780902—15) Nuclide migration in fractured or 
porous rock. Rickert, P.G.; Strickert, R.G.; Seitz, M.G. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 28p. 
Dep. NTIS, PC A03/MF AO1. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

In the ARDISC model, adsorption and desorption are treated 
independently. This a describes an experimental study of the 
application of the ARDISC model to laboratory studies of nuclide 
migration in geologic media. Americium and strontium were used in 
the experiments. Results show that the migration can be treated in at 
least a semiquantitative fashion, that the ARDISC model is a useful 
aid, although it is limited to first-order sorption kinetics, and that 
kinetic parameters may be as important in migration as equilibrium- 
sorption. 13 figures, 2 tables. 


25684 (UCID—17986) User's manual for a material transport 
code on the Octopus Computer Network. Naymik, T.G.; Mendez, 
G.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 15 Sep 1978. Contract W-7405-ENG-48. 79p. Dep. NTIS, PC 
A0S/MF AO1. 

A code to simulate material transport through porous media 
was developed at Oak — National Laboratory. This code has 
been modified and adapted for use at Lawrence Livermore Labora- 
tory. This manual, in conjunction with report ORNL-4928, explains 
pg on and execution of the code on the Octopus Comput- 
er Network. 


25685 Rates of leaching of radium from contaminated soils: an 
experimental investigation of radium bearing soils from Port Hope, 
Ontario. Nathwani, J.S.; Phillips, C.R. (Univ of Toronto, Ont). 
Water, Air, Soil Pollut.; 9: No. 4, 453-465(May 1978). 

The leachability of Ra-226 from soil at Port Hope, Ontario 
contaminated by waste from a long established U refinery is de- 
scribed. A small-scale static leach test was devised to provide 
information to permit an assessment of hazard due to leaching in the 
environment. Two different leaching solutions were prepared to 
simulate a range of infiltrating water quality in disposable environ- 
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ments: one by bubbling CO: into distilled water to pH 5.5, and 
another by bubbling So, into water to pH 3.5. Narrow-range 
fractions of the soils (i.e. 0.250 to 0.105 mm) were leached for 30 to 
45 days (equivalent rainfall of 2 to 3 yr). 6 refs. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 25616, 25661, 25685, 27841, 
28093, 28094, 28164 


25686 (NUREG/CR—0521) Analysis of nuclear facilities for 
tornado-induced flow and reentrainment. Andrae, R.W.; Martin, R.A.; 
Gregory, W.S. (Los Alamos Scientific Lab., NM (USA)). Jan 1979. 
Contract W-7405-ENG-36. 39p. (LA—7571-MS). Dep. NTIS, PC 
A03/MF AOl. 

This report describes an analytical procedure that may be 
used to calculate tornado-induced flow and material reentrainment 
within nuclear fuel cycle facilities. The procedure involves the 
following four steps. (1) A computer code models the overall 
ventilation pathways and predicts tornado-induced flows and pres- 
sures. (2) A second computer code models individual rooms or cells 
and predicts velocities within the room induced by the flows from 
step (1). (3) These velocities are then used to predict reentrainment 
and suspension of particulate materal. (4) The possibility of release is 
predicted from the flow patterns calculated in (1). For illustrative 

urposes only, the head-end ventilation system of the Nuclear Fuel 
estes West Valley, New York, plant was analyzed using the 
proposed procedure. 


25687 Random geometry model in criticality calculations of solu- 
tions containing Raschig rings. Teng, S.P.; Lindstrom, D.G. (Univ. of 
Oklahoma, Norman). Nucl. Sci. Eng.; 69: No. 3, 363-366(Mar 1979). 

The criticality constants of fissile solutions containing borated 
Raschig rings are evaluated using the Monte Carlo code KENO IV 
with various geometry models. In addition to those used by other 
investigators, a new geometry model, the random geometry model, 
is presented to simulate the system of randomly oriented Raschig 
rings in solution. A technique to obtain the material thickness 
distribution functions of solution and rings for use in the random 
geometry model is also presented. Comparison between the experi- 
mental data and the calculated results using Monte Carlo method 
with various geometry models indicates that the random geometry 
model is a reasonable alternative to models previously used in 
describing the system of Raschig-ring-filled solution. The random 
geometry model also provides a solution to the problem of describ- 
ing an array containing Raschig-ring-filled tanks that is not available 
to techniques using other models. 


REGULATIONS 
REFER ALSO TO CITATION(S) 26695 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 26386, 26699, 27306, 27322 


25688 (AGNS—1040-36) Use of canines for explosives detection 
in the personnel access control function at a nuclear facility. Smith, 
J.C. (Allied-General Nuclear Services, Barnwell, SC (USA)). 1978. 
Contract ET-78-C-09-1040. 14p. (CONF-7810115—3). Dep. NTIS, 
PC A02/MF AOl. 

From New concepts symposium and workshop on detection 
and identification of explosives; Reston, VA, USA (30 Oct 1978). 

Results of experiments in the use of canines for explosive 
detection are discussed. Results of the experiments show that the 
tests identified the training and environmental problems associated 
with the use of macrosmatic animals in this environment. There may 
be more problems discovered in subsequent programs, but it is felt 
that the major problems were identified. The encouraging thing is 
that the identified problems are solvable by fairly straightforward 
adjustments in the training and environmental areas. It appears that 
canines in the personnal search application can achieve a better than 
95% probability of detection, with a false alarm rate of less that 5% 
and an average per person search time of 20 seconds. 


25689 (AGNS—1040-CONF-67) Development of an advanced 
safeguards system as a proliferation deterrent. Ayers, A.A.; Barnes, 
L.D. (Allied-General Nuclear Services, Barnwell, SC (USA)). Nov 
1978. Contract ET-78-C-09-1040. 35p. (CONF-781105—105). Dep. 
NTIS, PC A03/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The Advanced Safeguards System consists of Computerized 
Nuclear Materials Control and Accounting System, Physical Protec- 
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tion System, and Safeguards Coordination Center (SCC). Should all 
the computer-based monitoring systems be overcome (i.e., the NMC 
computer ogee not to recognize a materials inventory 
change, the SCC computer panprasetans to accept a falsified area 
and personnel authorization, and the physical security system pro- 
grammed not to alarm for area intrusion), the requirements of the 
physical security system remain formidable barriers to successful 
theft since all SNM is separated from the uncontrolled areas by at 
least one entry control portal. An egress from the protected area— 
by either a vehicle through the vehicle access portal, or on foot 
through the personnel access portal—requires that the individuals be 
subjected to a search for metal and SNM before egress is permitted. 
The material access areas are further controlled by an interior access 
portal imposing the same SNM and metal search criteria. The portal 
search criteria are not subject to computer interpretation, but direct 
positive—negative indications to the portal patrolman. The physical 
security system then provides an independent backup should the 
computerized systems be defeated. Thus, the computer systems 
themselves will not, if defeated, guarantee an adversary success. The 
corollary also holds true; a defeat of the physical search elements of 
the physical security system will not = adversary success 
because of the monitoring/surveillance function of the computerized 
systems. The complementary and overlapping nature of the safe- 
guards systems is intended to provide multiple layers of safeguards, 
each layer providing an effective element of protection. Tests to date 
indicate that it appears feasible to meet operational objectives and 
maintain a high safeguards performance level using these concepts 
which are being incorporated into the Advanced Safeguards 
System.None 


25690 (CONF-781108—3) Dynamic analysis of nuclear safe- 
guards systems. Wilson, J.R.; Rasmuson, D.M.; Tingey, F.H. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1978. Contract EY- 
76-C-07-1570. 28p. Dep. NTIS, PC A03/MF AOl1. 

From 4. DOE statistical symposium; Albuquerque, NM, USA 
(1 Nov 1978). 

The assessment of the safeguards/adversary system poses a 
unique challenge as evolving technology affects the capabilities of 
both. The method discussed meets this challenge using a flexible 
analysis which can be updated by system personnel. The automati- 
cally constructed event tree provides a rapid overview analysis for 
initial assessment, evaluation of changes, cost/benefit study and 
inspection and audit. 


25691 (HCP/D6010—01/2) Diversion path analysis handbook. 
Volume 2 (of 4 volumes). Example. Goodwin, K.E.; Schleter, J.C.; 
Maltese, M.D.K. (Department of Energy, Washington, DC (USA). 
Office of Safeguards and Security). Nov 1978. Contract EA-77-A- 
01-6010-028. 312p. Dep. NTIS, PC A14/MF AOl. 

Volume 2 of the Handbook is divided into two parts, the 
workpaper documentation and the summary documentation. The 
former sets forth, in terms of the hypothetical process, the analysis 
guidelines, the information gathered, the characterization of the 
process, the specific diversion paths related to the process, and, 
finally, the results and findings of the Diversion Path Analysis 
(DPA). The summary documentation, made up of portions of sec- 
tions already prepared for the workpapers, is a concise statement of 
results and recommendations for management use. Most of the 
details available in the workpapers are not used, or are held to a 
minimum, in this report. Also, some rearrangement of the excerpted 
sections has been made in order to permit rapid comprehension by a 
manager having only limited time to devote to study and review of 
the analysis. 


25692 (IAEA-SM—231/65) Material control and accountability 
aspects of safeguards for the USA **°U/Th fuel recycle plant. Carpen- 
ter, J.A. Jr.; McNeany, S.R.; Angelini, P.; Holder, N.D.; Abraham, 
L. (Oak Ridge National Lab., TN (USA); General Atomic Co., San 
Diego, CA (USA)). 1978. Contract W-7405-ENG-26. 17p. (CONF- 
781007—-11). Dep. NTIS, PC A02/MF AOl1. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

The materials control and accountability aspects of the repro- 
cessing and refabrication of a conceptual large-scale HTGR fuel 
recycle plant have been discussed. Two fuel cycles were considered. 
The traditional highly enriched uranium cycle uses an initial or 
makeup fuel element with a fissile enrichment of 93% ***U. The 
more recent medium enriched uranium cycle uses initial or makeup 
fuel elements with a fissile enrichment less than 20% **°U. In both 
cases, **°U bred from the fertile thorium is recycled. Materials 
control and accountability in the plant will be by means of a real- 
time accountability method. Accountability data will be derived 
from monitoring of total material mass through the processes and a 
system of numerous assays, both destructive and nondestructive. (6 
figures, 3 tables) 


25693 (IAEA-SM—231-72) Use of minor uranium isotope mea- 
surements as an aid in safeguarding a uranium enrichment cascade. 
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Levin, S.A.; Blumkin, S.; Von Halle, E. (Oak Ridge Gaseous Diffu- 
sion Plant, TN (USA)). 1978. Contract W-7405-ENG-26. 15p. 
(CONF-781007—17). Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 


Surveillance and containment, which are indi le sup- 


porting measures for material accountability, do not provide those 
charged with safeguarding an installation with the assurance beyond 
the shadow of a doubt that all of the input and output uranium will 
in fact be measured. Those who are concerned with developing non- 
intrusive techniques for safeguarding uranium enrichment plants 
under the Nuclear Non-Proliferation Treaty have perceived the 


possibility that data on the minor uranium isotope concentrations in 
an enrichment cascade withdrawal and feed streams may provide a 
means to either corroborate or contradict the material accountability 
results. A basic theoretical study has been conducted to determine 
whether complete isotopic measurements on enrichment cascade 
streams may be useful for safeguards pu: The results of the 
calculations made to determine the behavior of the minor uranium 
isotopes (7°*U and 7°*U) in separation cascades and the results of 
three plant tests made to substantiate the validity of the calculations 
are reviewed briefly. Based on the fact that the **U and **U 
concentrations relative to that of 7*5U in cascade withdrawal streams 
reflect the cascade flowsheet, the authors draw the conclusion that 
the use of the minor isotope concentration measurements (MIST) in 
cascade withdrawal streams is a potentially valuable adjunct to 
material accounting for safeguarding a 7**U enrichment cascade. A 
characteristic of MIST which qualifies it particularly for safeguards 
application under the NPT is the fact that its use is entirely non- 
intrusive with regard to process technology and proprietary infor- 
mation. The usefulness of MIST and how it may be applied are 
discussed briefly. 


25694 (LA—7439-PR) Nuclear Safeguards Research and Devel- 
opment program status report. report, Jauary—April 1978. 
(Los Alamos Scientific Lab., NM (USA)). Aug 1978. Contract W- 
7405-ENG-36. 103p. Dep. NTIS, PC A06/MF AO1. 

This report presents the status of the Nuclear Safeguards 
Research and Development program pursued by LASL Safeguards 
Groups Q-1, Q-2, Q-3, and Q-4. Topics covered include nondestruc- 
tive assay technology development and applications, international 
safeguards, perimeter safeguards and surveillance, concepts and sub- 
systems development (e.g.. DYMAC program), integrated safe- 

uards systems, training courses, and technology transfer. Salient 
eatures of the program and technical progress during the current 
reporting period are outined in the Executive Summary. 


25695 (MLM—2559(OP)) Application of the Controllable Unit 
Approach (CUA) to analyzing safeguards measurement systems. Sea- 
baugh, P.W.; Rogers, D.R.; Woltermann, H.A.; Fushimi, F.C.; Cira- 
mella, A.F. (Mound Facility, Miamisburg, OH (USA)). 1978. Con- 
tract EY-76-C-04-0053. 10p. (CONF-781007—14; IAEA-SM—231/ 
80). Dep. NTIS, PC A02/MF AOi. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

CUA is a material control and accountability methodology 
that takes into account the system logic and statistical characteristics 
of a plant process through the formulation of closure equations. The 
study evaluated CUA methodology to meet performance oriented 
regulations. The criterion is defined as the detection of a material 
loss of two kilograms of SNM with 97.5% confidence. Specifically 
investigated were the timeliness of detection, the ability to localize 
material loss, process coverage, cost/benefits, and compatibility with 
other safeguards techniques such as diversion path analysis and data 
filtering. The feasibility of performance-oriented regulations is dem- 
onstrated. To fully use the system of closure equations, a procedure 
was developed to formally integrate the effect of both short-term 
and long-term closure equations into an overall systems criterion of 
performance. Both single and multiple diversion strategies are exam- 
ined in order to show how the CUA method can protect against 
either strategy. Quantitative results show that combined closure 
equations improve the detection sensitivity to material loss, and that 
multiple diversions provide only diminishing returns. 


25696 (MLM—2560(OP)) Calibration of plutonium NDA by ca- 
lorimetric assay, Strohm, W.W.; Rodenburg, W.W.; ing, J.F.; 
Rogers, D.R.; Fellers, C.L. (Mound Facility, Miamisburg, OH 
(USA)). 1978. Contract EY-76-C-04-0053. 13p. (CONF-781007—15; 
IAEA-SM—231/83). Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

The calorimetric assay of plutonium is an established and 
documented technique used extensively in DOE facilities for ac- 
countability measurements. Multilaboratory studies have quantified 
an average bias of <0.2% for the calorimetric assay of a wide range 
of plutonium bearing materials and plutonium isotopic compositions. 
This average bias can be reduced to <0.1% using new half-life 
values provided in independent studies by the U.S. Half-Life Evalua- 
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tion Committee. An inspectors’ verification program, utilizing calori- 
metric assay, has resulted in the increased use of calorimetric assay 
for calibration of plutonium nondestructive assay (NDA). The use of 
assay as a standard reference methodology for im- 
proved plutonium NDA measurement control is recommended. 


25697 (NUREG/CR—0083) Material unaccounted for perform- 
ance analysis of a U.S. Nuclear Commission licensee. Final 
report. Siri, W.E.; Powers, J.T.; Wimpey, J.F.; Glancy, J.E. ag 9 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. 
Contract 'W-7405-ENG-48. 76p. Dep. NTIS, PC A0O5/MF AOl. 

MUF and LEMUF performance of a specific facility was 
modeled. The computer code MCLAMS was used to simulate MUF 
and LEMUF values for the facility. The simulation results agreed 
well with the historical MUF and LEMUF performance of the 
facility. Seven components of MUF were identified for the facility. 
These components were either measurement- or process-related. 
There was evidence of human error in the facility data. However, it 
was not modeled into the MUF gan because of too little 
information and the limitations of the current MCLAMS program. 
From this study, it appears that MUF performance analysis of real- 
world facilities can be effectively modeled and simulated. Applica- 
tion to additional facilities is recommended. 


25698 (NUREG/CR—0365) Physical protection of nuclear ma- 
terial in-transit. Quarterly report, January—March 1978. Rinne, R.L. 
(Sandia Labs., Livermore, CA (USA)). Sep 1978. Contract EY-76-C- 
04-0789. 33p. (SAND—78-8243). Dep. NTIS, PC A03/MF AOl. 
Highlights during the winter quarter of 1978 in the physical 
rotection of nuclear material in-transit are tage The Sandia 
ratories, Livermore, survey on approaches to analyzing com- 
munications systems is emphasized. 48 references, 6 figures. 


25699 (NUREG/CR—0490) Application of game theory to nu- 
clear material Final report. Siri, W.E.; Ruderman, H.; 
Dresher, M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). May 1978. 109p. Dep. NTIS, PC A06/MF AO1. 

An approach based upon the theory of games is presented 
that determines an optimal alarm threshold for detecting unauthor- 
ized or deliberate diversion of nuclear material based upon material 
accounting data. A mathematical model is developed, solved, and 
applied to a generic nuclear facility. By considering ‘a malevolent 
diverter as a basic ingredient of the analysis this approach offers 
advantages over conventional statistical hypothesis testing. The re- 
sults show that periodic inventories and appropriate interpretation of 
MUF can provide a high assurance for indicating diversion in a 


nuclear material safeguards situation. The — policy is to select 


the alarm threshold by a mixed strategy rather than a pre-set single 
fixed value. Procedures for doing this are presented in the report. 
With this approach, MUF data by itself may be more useful in 
—— possible unauthorized diversion of special nuclear materi- 


25700 (NUREG/CR—0533) Measurements and standards for 
nuclear materials saf May 1, 1978—September 1, 1978. 
Yolken, H.T.; Teme F.E. (National Bureau of Standards, Washing. 
ton, DC C (USA). Sep 1978. 27p. Dep. NTIS, PC A03/MF AOI. 
This report is a review of the period, May 1, 1978 through 
ora 30, 1978, of a long-term NBS program sponsored by 
C to upgrade national measurements and standards capability for 
nuclear materials safeguards. The overall approach that NBS is 
utilizing to provide for development and dissemination of a consist- 
4 set of national measurement standards for nuclear materials 
ds is presented. It should be stressed that a great deal of 
a needs to be done to provide the standardization base for 
alternate fuel cycles. Many materials such as thorium, Uranium 233, 
and plutonium or mixed oxides spiked with fission products might 
well ‘se found in future alternate fuel cycles. The NBS program is 
 : at . both the standards for today’s needs and the 
or future fuel cycles. A summary of the progress for each 

of the f the od tasks in the project is given. 


25701 (NUREG/CR—0591) Current usage of containers for 
SNM< storage, transfer and measurement. Alvar, K.R.; Bramblett, 
R.L.; Atwell, T.L.; Lurie, N.A. (IRT Corp., San Diego, CA (USA)). 
Jan 1979. 55p. (IRT—8179-004). Dep. NTIS, PC A04/MF AOl. 

The feasibility of the use of standardized containers for spe- 
cial nuclear material storage, transfer, and measurement is being 
investigated to widen the application of nondestructive assay tech- 
niques to the regulation and control of special nuclear material. In 
this report results are presented of a survey of the current usage of 
containers for SNM gathered in checklist form for containers in use 
at 28 major users of SNM. Visits were made to 15 licensed and 8 
7 pete facilities to collect container usage data and discuss 
the potential impacts of the utilization of standardized containers 
with plant personnel. Brief descriptions of the functions of the 
facilities as they relate to SNM handling are given. The checklist 
information is presented in tabular form and discussed by container 
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category and NDA technique. The feasibility of container standardi- 
zation is discussed and an outline of the activities of the next phase of 
the program is presented. None 


25702 (SAND—78-0692) Analog subsystem for the plutonium 
protection system. Arlowe, H.D. (Sandia Labs., Albuquerque, NM 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 32p. Dep. NTIS, PC 
A03/MF AOl1. 

An analog subsystem is described which monitors certain 
functions in the Plutonium Protection System. Rotary and linear 
potentiomeier output signals are digitized, as are the outputs from 
thermistors and container “bulge” sensors. This work was sponsored 
by the ——— of Energy/Office of Safeguards and Security 
(DOE/OS ) as part of the overall Sandia Fixed Facility Physical 
Protection Program. 


25703 (SAND—78-1559) Televison assessment and identification 
system for the plutonium protection system. Greenwoll, D.A. (Sandia 
Labs., rag ange NM (USA)). Feb — Contract EY-76-C-04- 
0789. 15 . Dep. NTIS, PC A02/MF AOI 

report covers the selection, ‘description, and use of the 
components comprising the Television Assessment and Identification 
System in the Hanford Plutonium Protection System. This work was 
sponsored by the Department of Energy/Office of Safeguards and 
Security (DOE/OSS) as part of the overall Sandia Fixed Facility 
Physical Protection Program. 


25704 Fe psa Overview of the structured assessment 

and documentation of algorithms to compute the probability 
of adversary detection. Rice, T.R.; Derby, S.L. (Applied Decision 
Analysis, Inc., Menlo Park, CA (USA)). 15 Dec 1978. Contract W- 
7405-ENG-48. 97p. Dep. NTIS, PC A05/MF AO1. 

The Structured Assessment Approach was applied to material 
control and accounting systems at fac ilities that process Special 
Nuclear Material. Four groups of analytical techniques were devel- 
oped for four general adversory types. Probabilistic algorithms were 
developed and compared with existing algorithms. 20 figures. (DLC) 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 25590 


25705 te mae P—6216) Rules-of-trade for international nuclear 
commerce. Harris, W.R. (RAND Corp., Santa Monica, CA (USA)). 
Jul 1978. Ny Rand Corp., Santa Monica, CA 

The rules-of-trade are those treaties, laws, executive agree- 
ments, and implementing regulations that apply to international 
transfers of nuclear materials, equipment, technology, or skilled 
personnel. The rules-of-trade are a key element in assuring the 
international commerce that facilitates deployment of nuclear energy 
will not also facilitate the manufacture of nuclear explosive devices. 
But the rules must be —- enforceable, and understandable. 
The two principal problems of current rules-of-trade concern their 
enforceability and their flexibility; these are discussed at some 
length. The following additional concerns are described briefly: fast 
breeder reactors, spent fuel management, nonconforming parties, 
eligibility for international financing, fair competition and equity, 
and pre-existing facilities. (RWR) 


FUSION FUELS 


PROCESSING 


FABRICATION AND TESTING 


25706 (LA-UR—79-101) Cryogenic laser fusion target materials. 
Miller, J.R.; Press, W.J. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 19p. (CONF-790125—1). Dep. 
NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Laser fusion target designs exhibit improved performance 
when the fusion fuel, a deuterium—tritium (DT) mixture, is frozen 
into a uniform, solid shell. The formation of such a shell requires 
rapid isothermal cooling of the target to cryogenic temperatures. 
The cooling rate must be sufficiently fast to prevent significant, 
gravitationally driven downward flow of the DT as it passes from 
the gaseous through the liquid state. Because it is not possible to 
measure the uniformity of a solid DT layer in opaque, multishell 
targets, we have modeled such targets to calculate the cooling rate 
and, hence, the expected thickness uniformity of the DT shell. The 
— results provide target designers with practical guidelines 
or the selection of materials and configurations, which will assist in 
the fabrication of high-quality cryogenic targets. 
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25707 (UCRL—13932) Techniques to control and position laser 
targets. Final report. Jones, T.B. (Colorado State Univ., Fort Collins 
(USA). Dept. of Electrical Engineering). Jun 1978. Contract W- 
7405-ENG-48. 52p. Dep. NTIS, PC A04/MF AOl1. 

The purpose of the work was to investigate the potential role 
of various electrohydrodynamic phenomena in the fabrication of 
small spherical particles and shells for laser target applications. A 
number of topics were considered. These included charged droplet 
levitation, specifically the combined effects of the Rayleigh limit and 
droplet elongation in the presence of electric fields. Two new 
levitation schemes for uncharged dielectric particles were studied. A 
dynamic dielectrophoretic levitation scheme was proposed and un- 
successful attempts were made to observe levitation with it. Another 
static dielectrophoretic levitation scheme was studied and used ex- 
tensively. A theory was developed for this type of levitation, and a 
dielectric constant measurement scheme proposed. A charged dro- 
plet generator for the production of single droplets (< 1 mm dia of 
insulating liquids was developed. The synchronous DEP pumping of 
bubbles and spheres has been considered. Finally, some preliminary 
experiments with SiH,/O2 bubbles in Viscasil silicone fluid were 
conducted to learn about the possibility of using silane to form SiOz 
microballons from bubbles. 


25708 (UCRL—80877) Fabrication and delivery of cryogenic 
targets for laser fusion experiments. Woerner, R.L.; Bell, J.W.; 
Steward, W.G. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 23 Aug 1978. Contract W-7405-ENG-48. 15p. 
(CONF-781110—1). Dep. NTIS, PC A02/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

In designs for high gain targets for laser driven inertial 
confinement fusion, the deuterium-tritium fuel is at cryogenic tem- 
peratures. We are adapting cryogenic target fabrication techniques 
to the high power Shiva Laser Facility. The complex but compact 
cryogenic system which meets the Shiva laser requirements is de- 
scribed. 


25709 New technique for fabricating cryogenic laser-fusion tar- 
gets using cold-gas jets. Kim, K.; Smoot, B.J.; Woerner, R.L.; Hen- 
dricks, C.D. (Department of Electrical Engineering, University of 
Illinois, Urbana, Illinois 61801). Appl. Phys. Lett.; 34: No. 4, 282- 
283(15 Feb 1979). 

A new technique of fabricating a uniform layer of solid DT 
inside a glass microshell has been developed using a heater-wire— 
cold-gas-jets combination. A D2-filled glass microsphere was con- 
tinuously cooled by two cold-helium-gas jets, and a controlled 
amount of current was pulsed through a heater wire surrounding the 
microshell. This gave rise to fast evaporation and refreezing of the 
Dz inside the glass shell, resulting in a uniform layer of frozen D2. 
This new scheme has potential application in the development of a 
target-fabrication system which would allow for continuous fabrica- 
tion, inspection, and delivery of cryogenic laser-fusion targets. 


25710 New method for producing cryogenic laser fusion targets. 
Miller, J.R. (Los Alamos Scientific Lab., NM). Adv. Cryog. Eng.; 23: 
669-675(1978). 


The method developed in this research for ate the 


desired cryogenic targets is termed fast isothermal freezing (FIF) 
and reproducibly forms transparent, solid DT layers of excellent 
thickness uniformity on the inner surface of GMB fuel cores. The 
FIF method relies on a static heat-exchange gas for rapid target 
cooling after the target has been heated by a focused laser beam to a 
temperature at which the fuel is gaseous. The procedure used in the 
FIF method is simple, fast, allows continuous observation of the 
freezing process, and is readily adaptable to experimental fusion 
target chambers. 


REPROCESSING 


25711 (SAND—79-0054) Thermal polymerization of the hydro- 
gen getter. Trujillo, R.E. (Sandia Labs., Albuquerque, NM (USA)). 
Mar 1979. Contract EY-76-C-04-0789. 24p. Dep. NTIS, PC A02/MF 
AOl. 

Catalytic hydrogenation of alkynes by palladium has been 
used in removing hydrogen from closed systems. Dimerized phenyl 
propargyl ether (DPPE) coated on an aluminum oxide substrate 
containing 5% palladium represents a typical hydrogen getter 
system. The thermal polymerization of this hydrogen getter system 
and of neat dimerized phenyl propargyl ether has been studied by 
gel permeation chromatography. The energy of activation for the 
thermal polymerization of neat DPPE was 20.6 kcal/mole, while 
that for the hydrogen getter was 23.5 kcal/mole. The similarity in 
activation energy values suggests that thermal polymerization of 
DPPE, either near or incorporated into the hydrogen getter, occurs 
by the same process. The polymerization process requires that the 
DPPE be in a liquid phase in order for reaction to occur. Consider- 
ations defining the upper use temperature for the hydrogen getter 
system are presented. 
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25712 Electrochemical extraction of from molten LiF— 
LiCl—LiBr and its application to liquid-lithuim fusion reactor 

processing. Calaway, W.F. (Argonne National Lab., IL). Nucl. Tech- 
nol.; 39: No. 1, 63- 74(dun 1978). 

The electrochemical evolution of hydrogen from a molten 
solution of LiF—LiCl—LiBr containing small quantities of LiH and 
saturated with metallic lithium was demonstrated. The evolved 
hydrogen is recovered from the melt by sweeping the hydrogen 
electrode with a circulating stream of argon and subsequently my 
ping the hydrogen from the argon with a hot titanium getter bed 
is found that by continually gettering the argon, 100 +- 2% of the 
hydride present in the molten salt, at a concentration of 1 wppM, is 
recoverable. Results of metallographic examinations of stainless-steel 
components in contact with the salt solution during the experiments 
indicate some evidence of surface attack (10 to 15 ym) and inter- 
granular penetration (30 to 50 zm), but extrapolated corrosion rates 
are generally small (~ 0.2 mm/yr). These results incorporated into a 
reevaluation of the molten-salt extraction process, as it lied to 
tritium recovery from a liquid-lithium fusion reactor bi indi- 
cate a more favorable processing capability than was previously 
expected. 


BY-PRODUCTS 


25713 Energy-balance and economic considerations for fusion 
thermochemical hydrogen production. Tai, A.S.; Krakowski, R.A. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 30: 42- 
43(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 25716 


WASTE MANAGEMENT 


25714 Inertial confinement fusion and long-term nuclear waste 
management. Meldner, H. (Univ. of California, Livermore). Nucl. 
Sci. Eng.; 69: No. 3, 438-441(Mar 1979). 

Inertial confinement fusion (ICF) pellet center burnup of 
fission reactor waste, namely, 14-MeV neutron fission of the very 
long-lived actinides that post storage problems, is calculated for 
realistic target designs. A major advan of pellet center burnup is 
safety: Only milligram quantities of highly toxic and active material 
need to be present in the fusion chamber, whereas blanket burn 
requires the continued presence of tons of actinides in a small 
volume. One ICF plant can transmute the actinide waste of up to ten 
power equivalent fission reactors, i.e., large-scale a ap- 
pears to provide a foreseeable-future technology that greatly reduces 
the necessity of high integrity waste storage (burial) time: from 107 
to just over 10? yr. 


25715 Preliminary design and neutronic analysis of a laser fusion 
driven actinide waste burning hybrid reactor. Berwald, D.H.; Duder- 
stadt, J.J. (Univ. of Michigan, ps Arbor). Nucl. Technol; 42: No. 1, 
34-50(Jan 1979). 

The laser fusion driven actinide waste burner beeen system 
investigated uses partitioned fission power reactor generated actinide 
wastes dissolved in a molten tin alloy as feed material (or fuel). A 
novel fuel processing concept based on the high-temperature precipi- 
tation of "actinide—nitrides” from a liquid tin solution is pi 
This concept will allow for fission product removal to be performed 
entirely within the device at high burnup. No attempt has been made 
to optimize this system, but potential performance is impressive. The 
equilibrium LDAB design consumes 7.6 MT/y of actinide waste. 
This corresponds to the waste output from 136 light water reactors 
[1000 MW (electric)]. The mean life of an actinide atom in the 
LDAB is only 4.5 y; and actinides, once charged to the LDAB, 
might be reprocessed fewer times during irradiation than in previ- 
ously proposed systems. 


ENVIRONMENTAL ASPECTS 


25716 (EPRI-ER—879) Environmental effects of normal and off- 
normal releases of tritium from CTR systems. McKone, T.E. (Califor- 
nia Univ., Los Angeles (USA). Dept. of Chemical, Nuclear, and 
—— Engineering). Aug 1978. 140p. Dep. NTIS, PC A07/MF 
AOl. 
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Near term fusion technology will utilize the deuterium-tritium 
reaction. To quantify the magnitude of the hazard presented by 
major tritium release mechanisms, a method is presented for deter- 
mining doses to the public from releases of tritium as tritiated water 
vapor or tritiated lithium oe. Inclusion of this method in a 
computer model is described. This model uses the Gaussian disper- 
sion method to predict distribution of tritium species in the down- 
wind environment. Movement of tritium into biological systems is 
determined by treating these systems as a series of interacting water 
compartments. Dispersion and uptake calculations are applied to two 
sample sites in order to predict health effects. These effects are 
compared to the long range effect of introducing tritium into the 
world water system. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


25717 Radioisotope dating with accelerators. Muller, R.A. (Uni- 
versity of California). Phys. Today; 32: No. 2, 23-30(Feb 1979). 

Counting accelerated ions rather than decay events increases 
the sensitivity by several orders of magnitude so we can find the 
ages of much older and smaller samples. 


PHYSICAL ISOTOPE SEPARATION 


25718 (CONF-7606138—, pp 119-124) Thermocouple tempera- 
ture probe calibration in the slip-flow regime. Kauzlarich, J.J.; Lowry, 
R.A.; Nelson, R.B. 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


A shielded rae ys stagnation temperature probe has 
been designed and calibrated for temperature surveys in a high speed 
gas centrifuge. Because of the extremely steep radial density gradi- 
ents in the centrifuge the probe must be small, and when the gas 
mean free path is of the same order of magnitude as the probe 
opening slip flow conditions are encountered that give results signifi- 
cantly different from continuum theory predictions. 


25719 High atomic weight isotope separator. Book, D.L. US 
Patent 4,107,524. 15 Aug 1978. Filed date 4 Dec 1975. 4p. 

A continuously operating device is described which separates 
one isotopic species of a — element from a mixture. The given 
element is vaporized and formed into a neutral beam containing the 
isotopes desired to be separated. The plasma is accelerated through a 
laser beam which is formed by two separate lasers which operate in 
the continuous wave mode in which the beams are as nearly as 
possible in the same beam path. The two laser output beams excite 
and ionize the isotope of interest while leaving the remaining atoms 
unaffected. The ionized isotopes are then separated from the beam 
by an electrostatic deflection technique and the unaffected atoms 
continue on in their path and are directed to a recovery device. 


HEAVY WATER PRODUCTION 
REFER ALSO TO CITATION(S) 27498 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 27228 


DESIGN AND FABRICATION 


25720 Compact long-lived neutron source. Cranberg, L. US 
Patent 4,119,858. 10 Oct 1978. Filed date 11 Aug 1976. 6p. 

A compact apparatus with long lifetime for producing high- 
energy neutrons is described which is suitable for application to 
neutron well-logging and to activation analysis. It embodies a tritiat- 
ed target bombarded by a beam of energetic deuterium ions, the ions 
= through a magnetic field which rotates about the axis of the 

thereby dispersing the ion beam into a plurality of ion beams, 
each with a single value of charge-to-mass ratio. Each of the 
separated beams impinges on a separate, concentric, annulus-shaped 
area of the target. 


25721 Method and apparatus for generating neutrons. Cranberg, 
L. (to TDN, Inc.). US Patent 4,090,086. 16 May 1978. Filed date 18 
Mar 1974. 14p. 

An aj tus and method for generating high-energy neu- 
trons are disclosed. Neutron emissive target material is deposited on 
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one or more surfaces on a rotatable, hollow, toroidal target support. 
The surfaces are bombarded by beams of ions of generally rectangu- 
lar cross section, so that when the bombarded surfaces are viewed 
end-wise, a compact, generally square source of neutrons is pro- 
vided, such as is required for collimation. A combination of molecu- 
lar and atomic ions emitted from at least one conventional accelera- 
tor are passed through a magnetic field for the purpose of separating 
the ions into one homogeneous group of atomic and one homogene- 
ous group of molecular ions before the ions are allowed to impinge 
on the target surfaces. One accelerator directs ions to each target 
surface as the target rotates. Coolant is directed through a cavity 
within the toroidal support for the purpose of cooling the target 
support and target material. A refrigerated surface is placed in close 
proximity to the target surface to condense vapors which might 
prove harmful to the target and for thermally cooling said target. 


OTHER INDUSTRIAL USES 


25722 Californium-252 news. Californium-252 Prog.; No. 22, 1- 
2(May 1978). 

A separate abstract has been prepared for each section of the 
report. (TFD) 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 27100 


DESIGN AND FABRICATION 


25723 (AD-A—057483) Radioisotope thermoelectric generators 
of the U.S. Navy. Volume 10. Final report 1 January 1976—1 July 
1978. (Naval Nuclear Power Unit, Fort Belvoir, VA (USA)). 1 Jul 
1978. 80p. NTIS PC A05/MF AO1. 

This document disseminates information on the development 
and application of radioisotope thermoelectric generators (RTGs) 
within the Navy. A chapter is included which describes what an 
RTG is, how it operates, and generally when it can be used. Other 
chapters examine potential applications in more depth, summarize 
current RTG missions, and describe the Navy's latest development 
effort, the half-watt RTG. A chapter is also devoted to providing 
technical information such as electrical power output and current/ 
voltage characteristics for each model of RTG in the Navy's inven- 
tory. For those engineers and scientists in search of a long life, 
reliable power source instructions on how to obtain an RTG and a 
listing of services available from the Naval Nuclear Power Unit are 
provided. A table is presented which lists RTGs in the Navy's 
inventory that are not presently assigned to missions and are availa- 
ble for loan. 


25724 (DPST—78-128-7/8) 7°*Pu fuel form processes. Monthly 
report, July—August 1978. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1978. Contract EY-76-C- 
09-0001. 45p. Dep. NTIS, PC A03/MF AOl1. 

Microstructural analysis of 7**PuO, pellets fabricated in the 
PuFF parametric experiment is in progress to relate incidence of 
cracking to process conditions, microstructure, and density. Addi- 
tional precipitation tests were performed to determine the cause of 
inferior **°PuO, feed powder made in SRP precipitations of Pu(IV) 
oxalate. None of the variables tested caused the abnormally fine 
particle and large agglomerates that exist in plant feed. These 
variables included residual heel in precipitator, **Pu vs *°*Pu, 
stirring rate during precipitation, high Pu concentration, nitric acid 
concentration, and precipitation temperature. Heating of 95%-dense, 
cold-pressed-and-sintered *°*PuOy pellets at 1200°C and above after 
14 months’ aging produced large internal cracks attributable to 
decay helium. Laboratory-scale and production-scale fabrication 
tests of *°*PuO, shard fuel demonstrated that acceptable shards can 
be produced from calcined plutonium oxalate powder for Milliwatt 
Heat Sources. A scaleup problem in the production test resulted in 
238PuO, shards of morphology inferior to that of shards made in the 
laboratory. 


25725 (LA—7694-PR) General-Purpose Heat Source Project, 
Space Nuclear Safety and Radioisotopic Terrestrial Safety 
Program. Progress report, December 1978. Baker, R.D. (Los Alamos 
Scientific Lab., NM (USA)). Dec 1978. Contract W-7405-ENG-36. 
48p. Dep. NTIS, PC A03/MF AO1. 

Studies related to the use of *°*PuOz in radioisotopic power 
systems carried out for the Advanced Systems and Materials Pro- 
duction Division by the Los Alamos Scientific Laboratory are 
described. The three programs involved are general-purpose heat 
source development; space nuclear safety, and radioisotopic terres- 
trial safety. 
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HYDROGEN 


25726 Hydrogen and the gas industry. Gregory, D.P. Chicago, 
IL; Inst. of Gas Tech. (1978). Sp. (CONF-7809101—2). Inst. of Gas 
Tech., 3424 S. State Street, Chicago, IL 

From Conference on fuel cells and the hydrogen economy a 
viable alternative source of energy for New York state; Old West- 
bury, NY, USA (14 Sep 1978). 

The hydrogen research program being carried on by the gas 
industry is briefly described. (LK) 


PRODUCTION 
REFER ALSO TO CITATION(S) 25943, 27036 


25727 High intensity energy transfer technique. Leach, S.L. US 
Patent 4,113,589. 12 Sep 1978. Filed date 25 Apr 1977. 42p. 

An apparatus is disclosed for exothermically obtaining hydro- 
gen or hydrogen peroxide from water vapor. The apparatus includes 
a mass of reactant which is heated to a high temperature at which it 
can combine with the oxygen in water vapor exothermically. The 
separation of the hydrogen and oxygen is accelerated through the 
use of a combination host and sensitizer material which is present 
near spaces or voids included in the reactant. The reactant is heated 
to an elevated temperature such as 1000°K and steam under several 
atmospheres pressure is applied to the reactant and enters the spaces 
included in the reactant. The water vapor has certain particular 
absorption bands in its absorption versus frequency characteristic. 
Each of the sensitizers which are located adjacent the voids in the 
reactant, in one embodiment forming part of the walls of small 
cylindrical tubes, has an energy output in the excited state which is 
precisely in one of the energy absorption bands in the water vapor 
characteristic. The host material associated with the sensitizer mate- 
rial absorbs energy from the reactant, which essentially is a high 
temperature reservoir, and excites the sensitizer material so that it 
emits energy radiations at the proper frequency for absorption by the 
water vapor. In addition to the formation of free hydrogen, some 
hydrogen peroxide is also formed. After the hydrogen and hydrogen 
peroxide are drawn off, the pressure is reduced, and a vacuum is 
applied to the reactant, thereby removing oxygen and some residual 
hydrogen. 


25728 Hydrogen generation - methods and their rentability. Pt. 3. 
Meckel, J.F. Chem.-Anlagen Verfahren; No. 9, 145-150(Sep 1978). (In 
German). 

This third in a series of papers describes the steam reforming 
process with subsequent molecular sieve purification. The hydrogen 
generation costs from the raw materials naphtha, natural gas and 
coking gas are estimated and compared. 


25729 Method of purifying a hydrogenated gas containing acid 
gases. Rossarie, J.; Maurin, J. US Patent 4,107,269. 15 Aug 1978. 
Priority date 12 Jul 1976, France. 10p. 

A method of purifying a hydrogenated gas containing carbon 
monoxide and hydrogen sulfide is presented. For example, a gaseous 
mixture obtained by partial oxidation of hydrocarbons has a hydro- 
gen sulfide elimination step which comprises a reaction between 
sulfur dioxide and hydrogen sulfide to form sulfur, the reaction being 
carried out in a solvent for sulfur dioxide and hydrogen sulfide. 


25730 Activation features and function of the NTK-2N copper- 
containing catalyst in the industrial production of hydrogen. Kostrov, 
V.V. Neftepererab. Neftekhim. (Kiev); No. 7, 19-21(1977). (In Rus- 
sian). 

An analysis is made of laboratory and industrial tests of 
heating the NTK-2N catalyst which indicates that CO and He at a 
ratio of 1:2 should be used simultaneously for activating the catalyst. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 25929, 25930, 25931 


25731 Electrolysis method for producing hydrogen and oxygen. 
Horvath, S. (to Beeston Co. Ltd.). US Patent 4,107,008. 15 Aug 
1978. Filed date 22 Dec 1976. 28p. 

A novel electrolytic cell produces a mixture of highly ionized 
hydrogen and oxygen gases by a method combining electrolysis and 
radiolysis of an aqueous electrolyte. The electrolyte, which may be 
25 percent of potassium hydroxide, is introduced into the cell and is 
simultaneously subjected to an electrolyting current and intense 
irradiation by electromagnetic radiation of frequency less than 10~ '° 
meters. 


HYDROGEN 


25732 Electrochemical method of harnessing 
bomura, Kh.; Nakato, I.; Sakata, T. (Osaka Unive Univ., nv Japa) Elekt 
miya; 13: No. 11, 1689-1693(Nov 1977). (In Ri 

Metallic and semiconductor duadin oa a tested for har- 
nessing solar energy. In order to overcome the limitations of their 
use in ultraviolet region of the spectrum and the high reactivity of 
photoelectrically active semiconductors, dye photosensitization and 
passivation are suggested as ways of eliminating those difficulties. 
Results are presented on the photosensitization o' 
surface by a layer of dye. 6 diagrams, 7 references. 


25733 Competing pathways towards large scale hydrogen produc- 
tion. Bockris, J.O. (Flinders Univ. of South Australia, Bedford Park). 
pp 79-109 of Trends in electrochemistry. Bockris, J.O.; Rand, 
D.A.J.; Welch, B.J. (eds.). New York, NY; Plenum Press (1977). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

Hz will come only from water. Seawater will have to be 
treated cautiously because of Cle. Thermal splitting has no efficiency 
advantage over electrolysis and in all other directions there are 
disadvantages. High-temperature electrol bee rocesses convert heat 
to hydrogen avoiding the Carnot cycle for 
energy used. UsOs—Y20Os offers an advan 
electronic and ionic conductivity. Photosyn 
a complex and low efficiency path. It is little researched. 0.3 
is an observed yield of He from H2O. The photoelectroc 
method would give electricity and hydrogen. Hitherto its ildieeey 
is a maximum at only 3 a Cells using both a p- and an n-type 
electrode are essential. trolyzers in the laboratory can work at 
100 mA cm~?and less than 1.5 V. Modern electrochemical 
have not yet been applied to large scale electrolyzers. 
costs relevant to hydrogen production on a large scale have to be 
taken with the usual distribution costs eliminated; and using low use- 
time periods. The present cost of block contracts for this 
interruptable power in the U.S.A. would be about 1.1 cent per kwh. 
Present gasoline ex-refinery is $2.75 10° BTU. The costs of 
various processes of producing 10° of He from water in 1976 
dollars ranges from about $1 for the laboratory 
photoelectrochemical method to about $10 for classical electrolysis. 
Aerogenerators would seem able to produce limitless Hz gas at about 
the same price as present U.S. gasoline. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 25713, 25930 


25734 (CONF-780956—1) Hydrogen by thermochemical reac- 
tions. Bamberger, C.E.; Goeller, H.E. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 
A02/MF AO1. 

From Solar high-temperature industrial processes workshop; 
Atlanta, GA, USA (26 Se 1978), 

The production of hydrogen by thermochemical reactions is 
briefly reviewed. Specific cycles discussed are: S/S, I/S, Br/S, Fe/ 
Fe. The first element represents the one which is oxidized in the 
hydrogen evolution reaction, the second that which is reduced in the 
oxygen evolution reaction. The use of solar energy as the primary 
energy source to decompose water is considered. (LK) 


25735 Possible ways of producing hydrogen and oxygen from 
water for hydrogen power engineering. Bagotskii, V.S.; Vol’fkovich, 
Yu.M.; Golin, Yu.L.; Suvorov, A.N.; Sheratobitov, Yu.S. (Inst. of 
Electrochemistry, Moscow). Elektrokhimiya; 13: No. 11, 1611- 
1616(Nov 1977). (In Russian). 

An examination is made of possible ways of producing hydro- 

gen and oxygen from water in closed cycles. An attempt is made to 
systematize various trends in research projects by subgrouping them 
according to methods of oxygen production. A proposal is advanced 
concerning the advisability of electrochemical reactions in chemical 
current sources and in electrolyzers for accomplishing certain stages 
of the cycle. Thermodynamic criteria are suggested which make it 
possible to select the most promising cycles. 
25736 Method to produce hydrogen and oxygen from water, 
particularly making use of heat from nuclear power plants. Frie, W. 
(to Siemens AG). German(FRG) Patent 2, 639.6 624/A/. 9 Mar 1978. 
14p. (in German). 

The thermochemical method of producing hydrogen is based 
on the conversion of iron (II) chloride and water to iron (II, IID) 
oxide, hydrogen chloride and hydrogen. The invention concerns a 
new reaction cycle where the iron Ci) chloride can be more easily 
recovered than in the post. 


25737 Study on the key reactions of thermochemical production 
of hydrogen using iron-chlorine cycles. Miura, N.; Tok K.; 
Yamazoe, N.; Seiyama, T. (Kyushu Univ., Fukuoka (Japan). faculty 
rf Engineering). Denki Kagaku; 46: No. 2, 95-99(Feb 1978). (In 
apanese). 





2668 ENERGY RESEARCH ABSTRACTS 


The two key steps in iron-chlorine cycles for thermochemical 
water-splitting process were studied with regard to their reaction 
rates, optimum operation conditions and improvements of the reac- 
tion method. Hydrolysis of FeCl, the first key step, was found to 
proceed rapidly at around 600°C giving a monophasic solid product 
of Fe3O,, while at higher temperatures a mixture of FeO and FesO, 
was produced and at lower temperatures Fe2Os and FesQ,. This 
shows that for the first key step operation at ca. 600°C is optimum. 
For the second step-thermal decomposition of FeCls to FeCle- the 
rate was low at lower temperatures (e.g. 270°C), whereas at higher 
temperatures the ease of evaporation of FeCls from the reactor 
prevented the reaction from reaching a high degree of decomposi- 
tion. To overcome this drawback ———- amounts of NaCl, 
which forms a eutectic mixture with FeCls, was added to the system 
with the result that both the reaction rate and the degree of decom- 
position were greatly increased. It was further confirmed that the 
addition of NaCl not only produced no unfavorable effect on the 
first key step but even lowered its optimum operation temperature 
from ca. 600°C to ca. 500°C. 


25738 Sb-I hybrid process for thermochemical production of hy- 
drogen. Miura, N.; Tokuna K.; Harada, T.; Yamazoe, N.; 
Seiyama, T. (Kyushu Univ., Fukuoka (Japan). Faculty of Engineer- 
ing). Denki Kagaku; 46: No. 2, 113-117(Feb 1978). (In Japanese). 
A hybrid thermochemical water-splitting process, Sb-I hybrid 
rocess, is proposed and relevant experimental results are presented. 
¢ process consists of the we three steps. 1/2Sb20s(s) + 
In(s) + H2O(l) — 1/2Sb205(s) + 2HI(aq) (1) 2HI(aq) — He(g) + 
In(s) (2) 1/2Sb20s(s) —> 1/2Sb20s(s) + 1/202(g) (3) For step 1, a 
heterogeneous mixture of carbon tetrachloride and an aqueous solu- 
tion of sodium chloride was used as the reaction medium. This 
medium not only enhanced the reaction rate, but also facilitated 
+g pe separation processes. Step 2 is attained by electrolysis of 
the HI aqueous solution at room temperature. By using Pt electrodes 
the minimum overvoltage for the anode was as low as 0.05 V and 
the cell voltage was 0.63 V at 40 mA/cm? Step 3, the thermal 
decomposition of SbzOs to Sbz:O3, was completed in about 2h at 
1000°C. From a flow chart made on the basis of these results, overall 
efficiency (eta sub(LHV)) was estimated to be 30 -- 35% assuming 
70% heat recovery. 


25739 Nuclear process heat for coal gasification and hydrogen 
production. Knoche, K.F. (Lehrstuhl fuer Tech Thermodyn, 


Aachen, Ger). Prog. Energy Combust. Sci.; 4: No. 2, 63-72(1978) 
This article deals with the research and development pro- 
= for nuclear coal gasification, nuclear latent heat transport and 
ydrogen production 5 nuclear process heat. Nuclear coal gasifi- 
cation and nuclear latent heat transport is operated on a pilot plant 
basis by different research organizations and companies in West 
Germany. Hydrogen production by means of nuclear process heat 
been investigated so far both experimentally and theoretically. 14 
refs. 


25740 Decomposition of water. Brecher, L.E.; Wu, C.K. (to 
Westinghouse Electric Corp.). German(FRG) Patent 2,706,267/A/. 
8 Sep 1977. 13p. (In German). 

The patent deals with a thermochemical cycle process to 
decompose water into hydrogen and oxygen. It involves the follow- 
— five chemical steps: 1) Reaction of iodine with water and 
sulphuric acid to give hydrogen iodide and sulphuric acid; 2) decom- 
position of hydrogen iodide to hydrogen and iodine in the tempera- 
ture region of 400-900°C where the hydrogen iodide primarily reacts 
with ferric oxide; 3) decomposition of po ser acid to water and 
sulphur trioxide close to the boiling point of sulphuric acid, whereby 
the sulphuric acid primarily reacts with an iron oxide and/or copper 
oxide; 4) decomposition of sulphur trioxide to sulphur dioxide and 
hydrogen in the temperature region of 500-900°C with platinum 
and/or vanadium toxide as catalyst; as well as 5) reaction of 
sulphur dioxide with water to give sulphuric acid. 


STEAM REFORMER PROCESSES 


25741 (N—78-25236) Catalytic decomposition of methanol for 
onboard hy: generation. Brabbs, T. (National Aeronautics and 
ja Administration, Cleveland, OH (USA). Lewis Research 

ter). Jun 1978. 47p. (NASA-TP—1247; E—9472). NTIS PC 
A03/MF AOl. 

The steam reformation of an equimolar mixture of methanol 
and water on a copper chromite catalyst was studied at three furnace 
temperatures and at feed space velocities from 800 to 2600 per hour. 
The hydrogen space velocity could be related to the reactor tem- 
perature by the equation Sv = A exp (-omega T), where A and 
omega are constants determined for each value of alpha and T is 
temperature. At a methanol conversion of 0.87 and a reactor tem- 
perature of 589 K, the extrapolated value of the hydrogen space 
velocity was 9400 per hour. This velocity was used to estimate the 
size of an onboard hydrogen reactor for automotive applications. 
Such a reactor would need only about 0.8 liter of catalyst to produce 
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7630 STP liters (1.5 Ib) of hydrogen per hour. This quantity of 
catalyst would fit into nine tubes 17.8 centimeters along and 2.54 
centimeters in inside diameter, which is smaller than most mufflers. 
The reactor products would contain 12 to 13 percent more chemical 
energy than the incoming methanol and water. 


25742 Hydrogen | pongo Processes and their economy. 
Meckel, J.F. Chem.-Anlagen Verfahren; No. 6, 115-118(Jun 1978). (In 
German). 

The paper describes how hydrogen is produced from natural 
gas and naphtha by the steam reformer process. The Hz generation 
costs from naphtha and natural gas are assessed and compared. 


WATER GAS PROCESSES 


25743 CO—Hz: reactions, Water—gas conversion. Evidence for 
surface les (catalyst coppers chromium oxide). Deluzarche, A.; 
Kieffer, R.; Papadopoulos, M. (Laboratoire de Chimie eo - 
Appliquee, Strasbourg, France). C. R. Hebd. Seances Acad. Sci., Ser. 
C; 287: No. 2, 25-26(10 Jul 1978). (In French). 

Chemical trapping of chemisorbed species (on the surface of 
copper, chromium oxide catalyst) has provided evidence for for- 
miate, carbonate, bicarbonate intermediates during water—gas con- 
version reaction. The formation of these intermediates is favoured by 
increased basicity and the carbonates may be reduced to formiates. 
These results are in agreement with those obtained by infrared 
spectroscopy on ZnO and MgO and show the advantage of chemical 
trapping. Formate could be an intermediate in the conversion reac- 
tion. 


25744 Method for the production of hydrogen. Aldridge, C.L. (to 
Exxon Research and Engineering Co.). German(FRG) Patent 
1,911,530/B/. 8 Jun 1977. 4p. (In German). 

Sulphur-contained water gas may be converted according to 
the invention into hydrogen in the temperature region of 204-385°C, 
using a catalyst which contains cesium compounds of acids whose 
dissociation constant Pka were below 1.10~*. Suitable cesium com- 
pounds are e.g. the carbonate, bicarbonate, biphosphate, aluminate, 
hydroxide, acetate and the tungstate. 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 25733 


STORAGE 
REFER ALSO TO CITATION(S) 27239 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 27337, 28600 


25745 Hydrogen in metals. Westlake, D.G.; Satterthwaite, C.B.; 
Weaver, J.H. Phys. Today; 31: No. 11, 32-39(Nov 1978). 

Hydrogen reactions, crystal structures and morphology, dif- 
fusion of hydrogen in metals, physical and electronic properties, 
electronic structure, superconductivity in metal hydrides, thorium 
hydrides, and palladium hydrides are discussed. 


25746 Form retaining hydrogen-storing material. Buechl, H.; Will, 
S. (to Deutsche Automobilgesellschaft GmbH). US Patent 4,110,425. 
29 Aug 1978. Priority date 11 Nov 1975, German, Federal Republic 
of (F.R. Germany). 8p. 

A hydrogen-storing material of known type, e.g. Mg, Ti, V, 
Nb, and alloys such as La-, Ti-, Co-alloys, is made form retaining 
without significant loss of hydrogen absorption and desorption prop- 
erties by binding with a plastic having sufficient adhesion or binding 
strength. The hydrogen-storing material in granular form is mixed 
with the plastic in powder, emulsion, solution or melt form and then 
molded into the desired shape. 


25747 Method for the intermediate storage of hydrogen. Ebdon, 
P.R.; Ramee, A.G. (to Johnson Matthey and Co. 4 
German(FRG) Patent 2,736,505/A/. 16 Feb 1978. 18p. (In German). 

The patent deals with the introduction of compressed hydro- 
gen into pressure resistant containers, the reversible storing of hy- 
drogen on intermetallic compounds such as LaNi, TiFe of Mg:Ni, 
the drawing-off of reaction heat and readdition of heat to release 
hydrogen. The intermetallic compounds are placed in powder form 
in small portions on heat-conducting bands, strips or plates inside the 
pressure vessel. They are capsuled in hydrogen-penetrable fibrous 
materials facing the hydrogen flow in order to allow free expansion 
for the hydrogen absorption and contraction for the hydrogen 
desorption. 
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PROPERTIES 


REFER ALSO TO CITATION(S) 25749, 25755, 27054 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 26206 


HYDROCARBON FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 27321, 27432 


25748 (CONF-780417—, pp 26p, Paper 26) Some estimates on 
the effect of heat feedback on the ignition properties of a collection of 
liquid hydrocarbon fuel droplets subject to a rapid diesel-like compres- 
sion. Tapper, M.L. (North Dakota State Univ., Fargo). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


The ignition properties of a collection of liquid hydrocarbon 
fuel droplets experiencing rapid diesel-like compression is studied. A 
heat conduction equation possessing variable space-time coefficients 
and describing energy transfer within the interior of the vaporizing 
droplets is formulated. An appropriate stability algorithm is em- 
ployed to solve this equation numerically. Estimates are made of the 
time dependent heat feedback effects into the droplet interior utiliz- 
ing the numerical solution of the heat conduction equation. An 
effective heat of vaporization coupling the gas-phase with the instan- 
taneous liquid-phase boundary of the fuel droplets is defined. This 
effective heat of vaporization is then used in conjunction with 
ignition criteria to investigate ignition time delays for droplets initial- 
ly ranging in size from 20 to 150 microns in radius. 


25749 (CONF-780417—, pp 26p, Paper 34) Experimental inves- 
tigation of the combustion of a circular gaseous fuel jet within a 
concentric stream of air or air premixed with fuel. Karim, G.A.; 
Metwally, M. (Univ. of Calgary, Alberta). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


An experimental investigation is made of the combustion of a 
circular, laminar or turbulent flow, vertical gaseous fuel jet in axially 
symmetrical flow systems involving a co-flowing stream of air, or a 
homogeneous mixture of a fuel and air, within a large diameter 
cylindrical combustor. The concentrations of the fuels within outer 
stream were well below their corresponding flammability limits. 
Methane, or hydrogen, were employed in turn as the jet fuels, while 
for the surrounding stream a range of fuels were used that included 
methane, hydrogen, propane and ethylene. Both laminar and turbu- 
lent streams were considered for a number of jet to combustor 
diameter ratios. Moreover, both concentration and temperature pro- 
files were established radially and axially along the flame jet. The 
presence of a small concentration of fuel oe | as methane in the 
surrounding stream of a laminar diffusion flame was found to in- 
crease the flame length and combustion zone thickness and enhance 
flame stabilization. However, in the turbulent range with such an 
addition the flame length was shortened somewhat. For the laminar 
range the flame height, for all the cases considered, can be success- 
fully correlated with an equation which is given. The lean ignition 
limit of the surrounding gaseous fuel-air mixture was judged to be 
associated with the condition when the small jet diffusion flame 
thickens sufficiently to ignite the whole main stream and allow its 
sustained combustion subsequently. These ignition limits were found 
to be independent of both the type of the fuel being used for the jet 
and the jet discharge Reynolds number. On the other hand, it was a 
strong function of the Reynolds number of the surrounding stream. 


25750 (CONF-780417—, pp 28p, Paper 39) Measurement of 
sulfurous pollutants from recirculating hydrocarbon flames, Kramlich, 
J.C.; Malte, P.C.; Snow, G.C.; Grosshandler, W.L. (Washington 
State Univ., Pullman). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Results of gas sampling for sulfur pollutants from a propane/ 
air recirculating flame seeded with sulfur compounds are presented. 
Thiophene was the primary sulfur species used, however, some H2S 
and SO2 were also seeded. The fuel/air equivalence ratio (PHI/sub 
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FA/) was varied from 0.8 to 1.6. The sulfur content was 5 percent of 
the fuel by weight (c.a. 3000 ppM in the combustion gases). Gas 
samples were withdrawn from the reactor by a quartz microprobe. 
Sulfur species were measured by a gas pent a he 
with a flame photometric detector. The measurements indi that 
for all equivalence ratios, most of the seeded sulfur was converted to 
SO,. However, trace sulfur compounds were present up to a maxi- 
mum of 10 percent of total S. The compounds identified were H2S, 
COS and CS: (also, residual thiophene was found when thiophene 
was an additive). No mercaptans or other sulfur bearing hydrocar- 
bons were observed. Hydrogen sulfide exhibited a maximum at about 
PHI/sub FA/ = 1.1. All other trace species tended to increase with 
increasing PHI/sub FA/. A pulverized coal burner to be used for 
sulfur pollutant measurements has been constructed and is described. 
This burner consists of a backmix primary zone followed by a plug 
flow secondary zone. The idea with the coal burner is to stabilize the 
jet-stirred primary zone on propane/air, and then to add the pulver- 
ized coal as the sulfur additive. In this way, the gaseous environment 
(i.e., temperature and major-gas composition) into which the coal is 
added is approximately known. The rate of release and form of 
release of the sulfur in the jet-stirred (backmixed) primary zone, and 
in the down-stream (plug flow) secondary zone will be measured by 
gas sampling. 


25751 (CONF-780417—, pp 29p, Paper 40) Nitric oxide and 
hydrogen cyanide formation in laminar methane/air diffusion flames. 
Mitchell, R.E. (Sandia Labs., Livermore, CA); Sarofim, A.F.; Yu, R. 
1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Nitric oxide and hydrogen cyanide concentration distribu- 
tions established in an unseeded, laminar, atmospheric methane-air 
diffusion flame have been analyzed in order to gain insight into the 
role nitrogen-containing species play in influencing NO formation in 
such flames. The experimental data indicate that HCN and NO 
formation are strongly dependent on the local stoichiometry within 
the flame region. Cyanide formation occurs only within the fuel-rich 
luminous flame core, presumably via reaction between hydrocarbon 
radicals and molecular nitrogen or nitric oxide. The cyanide species 
are subsequently partially converted to nitric oxide in the fuel-lean 
side of the primary reaction zone, contributing 15 to 30 percent of 
the total nitric oxide production by the flame. The nitric oxide 
concentration profiles peak on the fuel-lean side of the flame in the 
zone where the thermal production of NO by the extended Zeldo- 
vich mechanism is dominant. 


25752 (CONF-780417—, pp 17p, Paper 41) Computer modeling 
of ignition in small hydrocarbon combustion. White, J.N.; Gardiner, 
W.C. Jr. (Univ. of Texas, Austin). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


There is a wealth of experimental data available from experi- 
ments on C2-hydrocarbons that can be tapped for refinement of 
reaction mechanisms that have been devised in the first instance for 
modeling the combustion of CHs. While we have considered only a 
few of the shock tube investigations, and report here only an outline 
of our comparisons with them, the total amount of ready-to-model 
experimentation is clearly seen to be sufficient to i 
interesting computation, with every promise of providing much 
useful insight into the ignition chemistry of these fuels. There does 
not seem to be any obvious coherent sense to the disagreements 
found between computation and experiment. One cannot see, on the 
basis of the comparisons given above or the numerous other ones 
that we have made, where one should begin to revise the parameters 
of the assumed mechanism, or where one should begin to augment 
the mechanism, in order to improve it. The best we can suggest is 
that further cataloging of comparisons and critical thinking about 
them may lead to progress and ideas for improvements in the model. 
It would not appear to be useful to undertake new experiments on 
ignition of these fuels (except for collection of species profile infor- 
mation during the induction zone) until the model is understood 
much more fully than is now the case. 


25753 (CONF-7606138—, pp 153-158) Ignition characteristics of 
initially mixed and unmixed combustible gases at the 
region, Durbetaki, P.; Hsu, H.W.; Phuoc, T.X. (Georgia Inst. of 
Tech., Atlanta). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


An investigation was conducted concerning the heat interac- 
tion and ignition-extinction characteristics of (i) a cold combustible 


mixture with a hot inert gas in free op flow and (ii) a cold 
oxidizing mixture with a hot gaseous fuel injected through a porous 
wall. The fluid is considered to be compressible. The temperature of 
the hot inert gas stream in case (i) and the injection rate of the fuel in 
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case (ii) are varied to establish their effect on the ignition, extinction 
and flow ers. The results indicate the existence of two types 
of transition from frozen to equilibrium flow and these are the multi- 
valued transition and the simple transition. The type of transition 
depends on either the wall temperature or the injection rate of the 
fuel. 


25754 KINETICS OF ACETYLENE FORMATION DURING 
THE COMBUSTION OF METHANE--OXYGEN MIXTURES. 
BASEVICH, V.YA.; KOGARKO, S.M. Fiz. Goreniya Vzryva; 14: 
No. 1, 46-52(1978). (IN RUSSIAN). 

A theoretical computation is made of the kinetics of the 
combustion reaction of methane—oxygen mixtures in flame propaga- 
tion. A system of substance balance equations is solved which 
accounts for diffusion during a step-wise rise in temperature. Each of 
the equations for 21 substances contains a member which corre- 
sponds to the chemical reaction rate. The latter is determined by a 
mechanism which includes reactions that are common to the com- 
bustion of various methane mixtures and are specific for the forma- 
tion of acetylene. A comparison of the maximum theoretical and 
known experimental concentrations for 8 products indicates satisfac- 
tory agreement. The role of several reactions of the mechanism is 
discussed. 


25755 IGT research experience on alternative fuels. Chicago, IL; 
Institute of Gas Technology (1978). 14 ee Institute of 
Gas Technology, 3424 S. State Street, Chicago, IL 60616. 

IGT’s research on alternative transportation fuels i is reported 
in the areas of (1) LNG, methanol, hydrogen, and other fuels; (2) 
aircraft and automotive studies with additional work on rail and 
marine applications; and (3) technical and economic analysis of all 
aspects: production, transmission, handling, storage, and utilization. 
IGT project work in alternative fuels is presented in sections on 
alternative vehicular-fuel studies, and other alternative fuel studies. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 25198, 25201, 25214, 25217 


25756 (CONF-780891—1) SNG from peat by the PEATGAS 
Process. Punwani, D.V.; Arora, J.L.; Tsaros, C.L. (Institute of Gas 
Lng ny Chicago, IL (USA)). 1978. Contract EX-76-C-01-2469. 


19p. Dep. NTIS, PC A02/MF AO1 

From 5. annual international conference on coal gasification, 
liquefaction, and conversion to electricity; Pittsburgh, PA, USA (1 
Aug 1978). 

The total energy content of U.S. peat resources is estimated 
to be apna to 1440 quads or over 2400 billion barrels of oil. 
General yoo deposits are located in areas with no other fossil fuel 
resources. refore, for those areas, it represents a very important 
energy resource. The areas with large peat deposits also have 
plentiful water “a. so the local water resources can easily 
afford conversion of peat to substitute natural gas. Under the joint 
— of the U.S. Department of Energy and the Minnesota 

as Company, the Institute of Gas Technology has developed the 
PEATGAS process for the conversion of peat to substitute natural 
gas having a heating value of about 960 Btu per SCF. The heart of 
the process consists of a two-stage PEATGAS reactor incorporating 
a cocurrent, dilute-phase entrained-flow hydrogasification stage fol- 
lowed by a fluidized-bed char gasification stage using ateam and 
oxygen. The overall thermal efficiency of the process is calculated to 
be 67% for a 250 billion Btu per day SNG plant using a 50% 
moisture content Minnesota peat. About 78% of the total methane 
produced in the plant is made in the gasifier itself. Therefore, only 
about 22% of the methane is made by catalytic methanation. The by- 
products yield on a daily basis from a 250 billion Btu per day SNG 
plant is estimated to be 136,030 gallons benzene, 6,680 barrels fuel 
oil, 565 tons anhydrous ammonia, and 52 long tons sulfur. The total 
fuel output of such a plant is about 309 billion Btu per day. 


25757 (FE—2490-15) Fluid bed process studies on selective con- 
version of methanol to high octane gasoline. Final report. Kam, A.Y.; 
Lee, W. (Mobil Research and Development Corp., Paulsboro, NJ 
(USA)). Apr 1978. Contract EX-76-C-01-2490. 264p. Dep. NTIS, PC 
A12/MF AOl1. 

The Mobil fluid bed methanol-to-gasoline process has been 
successfully scaled-up to a 4 barrel-a-day pilot plant. Gasoline selec- 
tivity is higher than 88 wt% of hydrocarbons produced, and the 
octane rating is 96 Research clear. Gasoline quality is excellent and 
exceeds all the requirements of unleaded regular gasoline. With this 
demonstration accomplished, the process is now ready for scale-up 
to a 100 B/D pilot —_— the final step before constructing commer- 
cial size facilities. The program consisted of cold model flow studies 
followed by design, construction, and operation of the pilot plant. A 
5-month process development study was then carried out. The 
adiabatic reactor temperature profile was very uniform, and the 
plant operations were extremely smooth and stable. Methanol was 
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completely converted at —- conditions. Steady state operations 
were demonstrated, and gasoline yield and quality were optimized. 
Process variable studies showed that durene yields increased with 
pressure and decreased with temperature. Several process concepts 
including light gas recycle, co-feeding liquid/vapor methanol, and 
heat removal from the fluid bed were evaluated. A process design 
basis for a large unit was developed based on the results of this 
study. 


25758 Method to produce methane from carbon oxides and hy- 
drogen-containing gases. Broecker, F.J.; Kaempfer, K.; Schwarz- 
mann, M. (to BASF AG). German(FRG) Patent 2,231,316/B/. 26 
Jan 1978. 4p. (In German). 

For the production of practically pure methane from carbon 
monoxide and hydrogen-containing technical gases, catalysts con- 
taining nickel, aluminium and magnesium (as compared to alkylated 
contacts of the present state of technology) are better if one starts 
when making these catalysts from defined, catalyst forerunners 
produced from aqueous solutions. The manufacturing method 
claimed is composed of the following steps. 1. Precipitation of the 
-_ und NisMgAl(OH):s.(period on line) COs.(period on line) 

HO. from aqueous solutions of the nitrate of the bivalent and 
pen Bo metals with alkali carbonates, 2. separation of the precipi- 
tate from the alkali, 3. drying in the temperature region of 

180°C, 4. calcination at temperatures between 350 and 550°C over a 
period of 2 to 12 hours and 5. reduction in hydrogen stream. The 
temperature is raised by 1.66 to 3.33°C/min between the drying step 
and the calcination step. 


25759 Method to obtain gas mixtures of hydrogen and carbon 
monoxide. Schnur, F.; Proett, E.; Falbe, J.; Hahn, H.D. (to Ruhrche- 
mie AG). German(FRG) Patent 1,767,261/C/. 19 Jan 1978. 2p. (In 
German). 
The conversion of Lo agers side-products and waste 
puaers from hydro-formylation, especially isobutyraldehyde, into 
ydrogen and carbon-monoxide contained gas mixtures (synthesis 
gas) by partial oxidation, takes place according to the invention in 
the temperature region of 1400-1600°C at pressures of 30-40 atm. 
The starting material is introduced into the reactor via a feeding pipe 
in the form of a hollow cone. Oxygen or oxygen-contained gases and 
steam are blown in through inlets tangentially arranged around the 
feeding pipe in such a manner that they form a circular motion. 


25760 Activity of the STK-ZhS catalyst, produced under industri- 
al conditions, in the reaction between CO and water vapor. Shirokov, 
Yu.G.; Kirillov, I.P. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; 20: No. 
11, 1667-1671(1977). (In Russian). 

A study was made of the influence that an excess of water 
vapor and space velocity have on the activity of a sulfur-free catalyst 
for the conversion of carbon monoxide. The degree of internal 
surface utilization and energy of activation are evaluated. Recom- 
mendations are offered with regard to reduction conditions and the 
reactivation of a catalyst which has lost its activity. 7 references. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 25773, 25922, 25923, 26825, 27015 


25761 (CONF-780223—5) Review of heat/mass balances and 
product data for partial oxidation of cattle feedlot manure. Huffman, 
W.J.; Beck, S.R.; Landeene, B.L.; Halligan, J.E. (Texas Tech Univ., 
Lubbock (USA). Dept. of Chemical Engineering). 1978. Contract 
EY-76-S-04-3779. 3lp. Dep. NTIS, PC A03/MF AO1. 

From 84. AIChE national meeting; Atlanta, GA, USA (24 
Feb 1978). 

The operation and ay enna of the SGFM (synthesis gas 
from manures) pilot plant for thermochemical gasification of manure 
are reported. In a schematic representation of the process solid feed 
is fed to the top of the reactor and falls counter-current to a gas 
mixture of steam, air, and product gases. Product gas from pyrolysis 
and partial oxidation exit from the top of the reactor. Data presented 
include mass balances, heat balance, characterization of solid feed 
and products, and gas yield and composition. Preliminary evalua- 
tions are made of the data, but data analysis is still in progress. The 
pyrolytic gas is suitable for an ammonia synthesis gas. An economic 
evaluation of the SGFM process for ammonia synthesis gas is under 
study. (JSR) 


25762 (CONF-780729—2) Methane and protein production from 
animal feedlot wastes. Hashimoto, A.G.; Chen, Y.R.; Prior, R.L. 
(Science and Education Administration, Clay Center, NE (USA). 
Meat Animal Research Center). 1978. Contract EG-77-A-29-1058. 
24p. Dep. NTIS, PC A02/MF AO1. 

From 33. meeting of the Soil Conservation Society; Denver, 
CO, USA (30 Jul 1978). 

The technical and economic feasibility of recovering methane 
and protein from animal feedlot wastes was . Studies on the 
kinetics of methane fermentation showed maximum specific growth 
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rates were highest at about 42°C for mesophilic bacteria and 62°C 
for thermophilic bacteria. Inhibition of methane fermentation started 
at an influent volatile solids (VS) concentration of 80 g VS/I and 
increased rapidly as the influent VS concentration increased above 
80 g VS/l. Simulations based on experimentally derived kinetic 
constants showed that the optimum influent VS concentration was 
about 80 g VS/I. Total annual costs were calculated for feedlots 
ranging from 1,000 to 100,000 head. The total annual costs decreased 
from $100/head/yr for the 1,000-head feedlot to $16.1/head/yr for 
the 100,000-head feedlot. The value of the net energy production 
was $7.1/head/yr. The value of the fermentor effluent as a protein 
supplement was estimated to be $82.9/head/yr, assuming complete 
recovery and usage as feed. Based upon these figures, the feedlot size 
at which the credits equal the total annual costs ranged between 
1,000 to 2,000 head. Areas requiring technological development or 
refinement to make the anaerobic fermentation system more widely 
applicable and/or acceptable were discussed. 


25763 (CONF-780889—1) Mechanism of conversion of cellulosic 
wastes to liquid fuels in alkaline solution. Molton, P.M.; Demmitt, 
T.F.; Donovan, J.M.; Miller, R.K. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1978. Contract EY-76-C-06-1830. 3lp. Dep. 
NTIS, PC A03/MF AO1. 

From Symposium on energy from biomass and wastes; Wash- 
ington, DC, USA (14 Aug 1978). 

Conversion of cellulosic wastes into liquid oils is being prac- 
ticed on a pilot plant scale at Albany, OR, but the fundamental 
chemistry of the process is poorly understood. We report our 
findings on the aqueous alkaline digestion of pure cellulose, on a 
laboratory scale, in a closely related system. Our intent is to eluci- 
date the reaction mechanisms involved in oil and tar formation, and 
to identify products of potential value. A 30 wt % aqueous slurry of 
pure cellulose in up to 1.2 N alkali (sodium hydroxide or carbonate), 
heated to 350°C over a 3.5 hour period showed a sharp discontinuity 
in heating rate at 265 to 270°C, indicating the onset of a discrete 
liquefaction reaction not hitherto observed. A series of 129 autoclave 
experiments analyzed by statistical methods indicated that carbon 
monoxide, while it promotes the attainment of high yields as claimed 
by the Bureau of Mines, is not necessary for the reaction to proceed. 
Analysis of the products by '*C-NMR, GC/MS, and gel permeation 
chromatography indicated that the nonvolatile fraction of the oil 
consists of 44% aromatic carbon and 7% aromatic hydrogen, corre- 
sponding to a benzenoid polyaromatic with a substitution ratio of 
5:1. However, oxygen content of the nonvolatile fraction and distil- 
lable oil is approximately the same. Since the oil contains a series of 
polyalkylated furans, this suggests that the char is a poly-furan rather 
than a conventional asphaltene derivative. Volatile products from 
the oil fraction consist of furans, cyclic ketones, linear and branched 
alkenes, and phenolics. The high proportion of phenolics relative to 
normal crude oil could explain the observed highly corrosive nature 
of the biomass-derived oils. 


25764 (PB—276469) Methane generation from human, animal, 
and agricultural wastes. (National Research Council, Washington, 
DC (USA). Board on Science and Technology for International 
Development). 1977. Contract AID/CSD-2584. 136p. NTIS PC 
A07/MF AOl. 

Contents: Overview--(Introduction and history, System de- 
scription, and Economic feasibility of methane production); Tech- 
nology of anaerobic fermentation--state of the art--(Biological mech- 
anisms, Raw materials and their preparation, Product storage and 
use, Residue composition, storage, and use, and Public health as- 
pects); Technology of anaerobic fermentation; Engineering process 
design--(General design considerations, Design criteria, Operation 
and maintenance, Performance measurement, and safety); Research 
and development needs--(General issues, and technical RandD 
issues). 


25765 (PB—282531) Biomass utilization in Minnesota. Research 
report March 1975—September 1977. Blackshear, P.L. Jr; Aiken, R.; 
Peterson, R.A. (Minnesota Univ., Minneapolis (USA). Center for 
Studies of the Physical Environment). Nov 1977. 33lp. NTIS PC 
A15/MF AOl. 

Contents: Pyrolysis; Crop residues as energy sources--assess- 
ing the cost and energy feasibility of direct firing; Cost and energy 
assessment of alternate uses of crop and timber residues in Minneso- 
ta; Anaerobic digestion of crop residues for methane generation as 
an adjunct to farming; Energy recovery on the farm by anaerobic 
digestion of animal manures; Ammonia volatilization from animal 
manures; Effect upon soil properties of utilization of plant residues 
for fuel energy; Waste cellulose conversion to sugars by cellulose 
enzymes. 


25766 Juelich combustion process. Kuhnert, D. (Kraftanlagen 
A.G., Heidelberg (Germany, F.R.)); Mallek, H. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.)). Chem.-Ing.-Tech.; 50: No. 
5, 377-378(May 1978). (In German). 
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The adverse effects of a heterogeneous waste composition are 
eliminated by a pyrolysis stage where the combustion prorperties of 
the waste materials are homogenized before combustion. In this 
stage, the waste is transformed into pyrolysis coke and gas at 
temperatures between 600 and 800°C. In the combustion stage, flue 
gas temperatures are limited to 1000°C by admitting excess combus- 
tion air, and the temperature is held constant so that fused slag 
masses are avoided. The method is suitable for average and low flow 
rates. 


25767 Synthesis of organic compounds from carbon monoxide 
and steam as a promising direction for the processing of solid combus- 
tible minerals. Kravtsov, A.V.; Golovko, A.K.; Dneprovskii, S.N.; 
Patrakov, Yu.F.; Bogdanov, I.F.; Smol’yaninov, S.1.; Lavrov, N.V. 
(Tomsk Polytech Inst, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 4, 5-9(1977). 

The process of synthesizing organic compounds from carbon 
monoxide and steam using as the raw material waste industrial _ 
containing carbon monoxide is considered. The stability of the 
working of the catalysts in the presence of various impurities in these 
gases and their permissible concentration limits have been studied. 
Extensive data of a pilot plant study are included. It is demonstrated 
that a broad fraction of the synthesis product (90-300°C) can be used 
for the production of the liquid detergent “Progress.” The synthesis 
hydrocarbons, which do not contain aromatics, can be used success- 
fully in the microbiological industry to obtain protein-vitamin con- 
centrates. 22 refs. 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 26786 


PROPERTIES 
REFER ALSO TO CITATION(S) 25423, 25755, 27055, 27056 


25768 (NP—23456) Liquid fuels from renewable resources: feasi- 
bility study summary and conclusions. (InterGroup Consulting 
Economists Ltd., Winnipeg, Manitoba (Canada)). May 1978. 146p. 
Dep. NTIS, PC A07/MF AO1. 

The summary report highlights the results of a five-volume 
study on the potential large scale use of Canada’s renewable forest, 
farm, and municipal waste resources to produce liquid fuel alterna- 
tives to gasoline, diesel fuel, and other Latent dang 4 by the mid 
1980's and beyond. The extent to which development of the liquid 
fuel alternative should be explored is examined and the relative 
merits of different strategies are assessed. It is concluded that liquid 
fuel markets (methanol, primarily) offer the opportunity for a major 
new Canadian renewable resource development which could con- 
tribute significantly to Canada’s economic growth, international 
competitiveness, and balanced regional development, while provid- 
ing a perpetually renewable source of liquid fuel energy. The study 
identifies priority government action areas that require attention if it 
is considered desirable to create this option for initial production by 
the mid-1980's. (JSR) 


25769 Methanol from natural gas for engine fuel. Judd, B.T.; 
Walker, B.V.; Graham, E.E.; Rees, I.F.; Girardin, E.K. Auckland, 
New Zealand; New Zealand Energy Research and Development 
Committee (1977). 30p. (NZERDC—23). 

The water tolerance of the methanol/i-octane/benzene 
system has been studied including the effect on the water tolerance 
of the presence of selected additives. The conclusions derived from 
these results are applied to consideration of the methanol/gasoline 
system with particular attention being given to the effect of i-butanol 
additions on the water tolerance of the resulting blends. It is con- 
cluded that methanol/gasoline/i-butanol blends can be obtained of 
adequate stability for commercial distribution. Results show that the 
use of emulsifying agents to achieve stable blends is not technically 
possible at the present time. The corrosive effect of methanol on the 
materials currently used in vehicle fuel systems and in the fuel 
distribution system is discussed. It is recognized that the introduction 
of methanol/gasoline blends could create problems in the area of 
materials compatibility vis-a-vis gasoline and it is recommended that 
additional work be initiated to provide more detailed information 
than is presently available. The problem of increased vapor pressure 
and methods of distribution of methanol/gasline blends are noted. 
Results of initial experimental work undertaken with a single cylin- 
der Ricardo engine are described. These indicate that the air to fuel 
ratio at which the engine is operated is of critical importance. These 
preliminary experiments suggest that the use of a 10% methanol/ 
gasoline blend would not be significantly different from the use of 
pure gasoline in operating engines. The need for further extensive 
work in indicated, however, both with single cylinder and multi- 
cyclinder engines. 
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25770 Methanol from natural gas for engine fuel. Judd, B.T.; 
Walker, B.V.; Rees, IF. Auckland, New Zealand; New Zealand 
Ener Research and Development Committee (1976). 23p. 
(NZERDC—5). 

Well established technology exists for the production of 
methanol from natural gas by modern low pressure processes. 
Methanol production by a high wage process advantageously co- 
produces higher alcohols but few details of the technology and 
economics of this approach are available. The discussion in this 
report on high pressure methanol (methanol fuel) is tentative. Eco- 
nomic analysis of low pressure methanol synthesis indicates that 
methanol can be produced at a cost in the range $50—70/tonne (20- 
25 cents/gal) depending on production level, discount rates, and 
assumed plant life. Capital investment would be of the order of $28 
million for a production of 330 000 tonne/year. This production rate 
would allow 15% of the estimated gasoline demand in 1990 to be 
substituted by methanol. A 15% methanol/gasoline blend would not 
appear to have any detrimental effects when used in the high 
compression engines typically found in New Zealand. Indeed, envi- 
ronmental gains due to reduced exhaust emissions can be anticipated. 
Complete replacement of gasoline by methanol would require engine 
modifications for satisfactory performance. Current knowledge of 
gas reserves indicates that only selective fleet use could be consid- 
ered. The major technical problem of producing stable methanol/ 
gasoline blends economically has not been satisfactorily resolved 
although overseas research has suggested that a number of blending 
agents, particularly the higher alcohols, may be used. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 25179 


25771 (FE—2416-8) Conceptual design of a coal to methanol 
commercial plant. Quarterly technical progress report, October 25, 
1976—January 28, 1977. (Badger Plants, Inc., Cambridge, MA 
(USA)). 18 Mar 1977. Contract EX-76-C-01-2416. 30p. Dep. NTIS, 
PC A03/MF AOI1. 

In the preparation of a conceptual design package of a coal- 
to-methanol commercial plant with a nominal throughput of 50,000 
tons per stream day coal feed rate, the status of the work in the 
following areas is summarized: coal preparation, aicliation, shift 
and acid gas removal, methanol synthesis, methanol purification, and 
environmental impact statement. (JSR) 


25772 Synthetic carbonaceous fuels and feedstocks from oxides 
of carbon and nuclear power. Steinberg, M. (Brookhaven Natl Lab, 
oo Technol Div, Upton, NY). Fuel; 57: No. 8, 460-468(Aug 
1978). 

A study has been made on converting alternative sources of 
oxides of carbon (CO and CO) to synthetic methanol with nuclear- 
power-generated electrolytic hydrogen and oxygen. The sources of 
CO and CO, include (1) the oxygen-blown blast furnace which 
produces CO as a by-product from hot-metal production, (2) the 
steam calcination of limestone which produces CO: as a by-product 
of the lime and cement industry, (3) fossil-fuel power plant stack-gas 
as a source of CO, and (4) the atmosphere, from which CO: is 
recovered in a novel carbonate electrolytic cell. 12 refs. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 25923, 26825, 28025 


25773 (TID—29419) Economics of manufacturing liquid fuels 
from corn stover. Jenkins, D.M.; Reddy, T.S.; Harrington, J.R. 
(Battelle Columbus Labs., OH (USA)). 20 Oct 1978. Contract ET- 
78-X-01-3992. 23p. Dep. NTIS, PC A02/MF AO1. 

A brief process and economic analysis was made of the 
manufacture of liquid fuels from agricultural residues. Corn stover 
was selected as typifying agricultural residues and as being the most 
readily available of the cellulosic agricultural residues. The econom- 
ics were based = a conceptual process design, which was based in 
the research of Purdue University and is considered very advanced 
technology. The conceptual process converts 1427 tons per day dry 
corn stover (dry basis) into 209 tons per day anhydrous ehtanol and 
161 tons per day furfural. The heating content of the liquid fuels 
manufactured is equivalent to 1500 barrels per day petroleum. The 
estimated cost of manufacturing liquid fuels from corn stover by the 
conceptual process is estimated at about $15/million Btu. Although 
this is significantly less than the estimated $37/million Btu of a 
previous study, which used more conservative assumptions and 
process yields based on actual experimental data, it is still far above 
the — of fuels made by coal liquefaction. Several areas requiring 
further research have been identified in this study. These include (1) 
better utilization of hemicellulose and perhaps lignin in the manufac- 
ture of liquid fuels, and (2) characterization and utilization of the 
waste water streams. Research on alternative methods to increase 
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the yield of converting cellulose to su, 
and corrosive solvents of the Purdue process is recommended 


25774 Ethanol from agricultural crops. A literature survey. 
Kardos, N.; Mulcock, A.P. Auckland, New Zealand; New Zealand 
Energy Research and Development Committee (1977). 39p. 
(NZERDC—28). 

The energy needs of New Zealand and the technical and 
economic feasibility of using fermentation ethanol as ve asoline 
substitute are analyzed on the basis of a literature survey. Although 
there has been much controversy on the use of alcohols in internal 
combustion engines, it is concluded that dh 20% ethanol can be 
used with advantage in gasoline blends. Ethanol is produced by the 
fermentation of sugars by yeasts or synthetically from the catalytic 
hydration of ethylene. Cost analyses are made for ethanol produced 
from different agricultural feedstocks. An evaluation of the agrono- 
mic and economic aspects of ethanol production in New Zealand 
showed that sugar beet would be the most suitable crop and it would 
be competitive with alternate crops that could be grown. The cost of 
ethanol produced in New Zealand from sugar beets, in September 
1976, was estimated to be 29.1 cents/liter, without tax. Gasoline at 
that time was 27.0 cents/liter for premium grade, which includes 
4.66 cents tax. 


without using the complex 


25775 Methanol from wood waste: a technical and economic 

Hokanson, A.E.; Rowell, R.M. Madison, WI; Department of 

t. of Agriculture, Forest 
705. 


study. 
Agriculture (1977). 23p. (NP—23652). 
Products Lab., P.O. Box 5130, Madison, W. 
A methanol-from-wood waste facility having a capacity of 50 
million gallons per year requires 1,500 ovendry tons (ODT) of wood 
waste per day. The yield of methanol from wood is about 38%, or 
100 gallons per ODT of wood. This yield is based on all process 
energy aera coming from the wood waste. At a wood waste cost 
of $15/ODT, the selling price of methanol is estimated at $0.77/gal; 
at $34/ODT, the selling price is $0.96/gal. 


INORGANIC HYDROGEN COMPOUND FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 27335 


PREPARATION 
REFER ALSO TO CITATION(S) 25179 


25776 Sintering method of making catalysts for the Synthesis of 
ammonia. Simulina, I.A.; Alipur, G.A.; Lachinov, S.S. (Moscow 
Chemical-Technological Inst., USSR). Izv. Vyssh. Uchebn. Zaved., 
Khim. Khim. Tekhnol.; 21: No. 8, 1182-1186(1978). (In Russian). 
A study was made of the effect of mixing finely dispersed 
——— on their interaction during the manufacture of catalysts 
by the sintering method for the synthesis of ammonia. Derivatogra- 
hic, x-ray phase and petrographic methods were used in the study. 
é interaction temperature in alpha—Fez0;s—MoOs and MoOs— 
CaC20,.H2O systems is significantly reduced when aqueous ammo- 
nia is used for the damp mixing of the components, and the compo- 
nent distribution in the mixture becomes more even. The optimal 
sintering temperature is reduced. 7 references, 2 diagrams. 


25777 Study of catalysts for the synthesis of ammonium contain- 
ing various amounts of iron. Strel’tsov, O.A.; Dvornik, O.S.; Lytkin, 
V.P. Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; 20: No. 11, 1662- 
1666(1977). (In Russian). 

When the FeO content in fused iron activated (AkOs, CaO, 
K2O) catalysts for the synthesis of ammonium is increased from 21 to 
64 percent, the rate of their reduction is increased. The magnitude 
and nature of the reduced surface are also changed which leads to 
differences in the catalytic properties of the samples. The specific 
reaction rate at atmospheric pressure increases as the amount of 
Fe(II) in the original contact increases. A reverse relationship is 
observed at a pressure of 300 atm. 4 tables, 12 references. 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 25766, 26723, 27018, 27422, 
27423, 27800 


25778 (DOE/ET/90476—6) Investigation of the particle size 
distribution and particle density c ics of Douglas fir hogged 
fuel fly ash collected under known combustion conditions. Technical 
Progress Report No. 2. Lang, A.J.; Junge, D.C. (Oregon State Univ., 

Corvallis (USA)). Dec 1978. Contract EY-76-S-06-2227-022. 145p. 
(RLO—2227-T22-6). Dep. NTIS, PC A07/MF AO1. 
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The increased interest in wood as a fuel source, coupled with 
the increasing demand to control the emission generated by wood 
combustion, has created a need for information characterizing the 
emissions that occur for given combustion conditions. This investiga- 
tion characterizes the carbon char and inorganic fly ash size and 
density distribution for each of thirty-eight Douglas fir bark samples 
collected under known conditions of combustion. 


25779 (DOE/ET/90476—7) Combustion characteristics of red 
alder sawdust. Technical Progress Report No. 3. Junge, D.C. (Oregon 
State Univ., Corvallis (USA)). Dec 1978. Contract EY-76-S-06-2227- 
022. 97p. (RLO—2227-T22-7). Dep. NTIS, PC A0S/MF/A01. 
Significant quantities of wood resdiue fuels are presently 
being used in industrial steam generating facilities. Recent studies 
indicate that substantial additional quantities of wood residue fuels 
are available for energy generation in the form of steam and/or 
electricity. A limited data base on the combustion characteristics of 
wood residue fuels has resulted in the installation and operation of 
inefficient combustion systems for these fuels. This investigation of 
the combustion characteristics of wood residue fuels was undertaken 
to provide a data base which could be used to optimize the combus- 
tion of such fuels. Optimization of the combustion process in indus- 
trial boilers serves to improve combustion efficiency and to reduce 
air pollutant emissions generated in the combustion process. Data are 
presented on the combustion characteristics of red alder sawdust. 


25780 (DOE/ET/90476—8) Combustion characteristics of 
Douglas Fir planer shavings. Technical progress report No. 4, Septem- 
ber 16, 1977—September 15, 1978. Junge, D.C. (Oregon State Univ., 
Corvallis (USA)). Dec 1978. Contract EY-76-S-06-2227-022. 13ip. 
(RLO—2227-T22-8). Dep. NTIS, PC A07/MF AOl. 

Significant quantities of wood residue fuels are presently 
being used in industrial steam generating facilities. Recent studies 
indicate that substantial additional quantities of wood residue fuels 
are available for energy generation in the form of steam and/or 
electricity. A limited data base on the combustion characteristics of 
wood residue fuels has resulted in the installation and operation of 
inefficient combustion systems for these fuels. This investigation of 
the combustion characteristics of wood residue fuels was undertaken 
to provide a data base which could be used to optimize the combus- 
tion of such fuels. Optimization of the the combustion process in 
industrial boilers serves to improve combustion efficiency and to 
reduce air pollutant emissions generated in the combustion process. 
This report presents data on the combustion characteristics of Doug- 
las Fir planer shavings. The data were obtained in a pilot scale 
combustion test facility at Oregon State Univerisity. Other technical 
reports present data on the combustion characteristics of: Douglas 
Fir bark, Red Alder sawdust, Red Alder bark, Ponderosa pine bark, 
Hemlock bark, and Eastern White Pine bark. An executive summary 
report is also available which compares the combustion characteris- 
tics of the various fuel species. 


25781 (DOE/ET/90476—9) Combustion characteristics of east- 
ern white pine bark and Douglas fir planer shavings. Technical Prog- 
ress Report No. 5, September 16, 1977—September 15, 1978. Junge, 
D.C. (Oregon State Univ., Corvallis (USA)). Dec 1978. Contract 
EY-76-S-06-2227-022. 166p. (RLO—2227-T22-9). Dep. NTIS, PC 
A08/MF AOl1. 

Significant quantities of wood residue fuels are presently 
being used in industrial steam generating facilities. Recent studies 
indicate that substantial additional quantities of wood residue fuels 
are available for energy generation in the form of steam and/or 
electricity. A limited data base on the combustion characteristics of 
wood residue fuels has resulted in the installation and operation of 
inefficient combustion systems for these fuels. This investigation of 
the combustion characteristics of wood residue fuels was undertaken 
to provide a data base which could be used to optimize the combus- 
tion of such fuels. Optimization of the combustion process in indus- 
trial boilers serves to improve combustion efficiency and to reduce 
air pollutant emissions generated in the combustion process. Data are 
presented on the combustion characteristics of eastern white pine 
bark mixed with Douglas fir planer shavings. 


25782 (DOE/ET/90476—10) Combustion characteristics of red 
alder bark. Technical progress report No. 6, September 16, 1977— 
Septermber 15, 1978. Junge, D.C. (Oregon State Univ., Corvallis 
(USA)). Dec 1978. Contract EY-76-S-06-2227-022. 192p. (RLO— 
2227-T22-10). Dep. NTIS, PC A09/MF AO1. 

Significant quantities of wood residue fuels are presently 
being used in industrial steam generating facilities. Recent studies 
indicate that substantial additional quantities of wood residue fuels 
are available for energy generation in the form of steam and/or 
electricity. A limited data base on the combustion characteristics of 
wood residue fuels has resulted in the installation and operation of 
inefficient combustion systems for these fuels. This investigation of 
the combustion characteristics of wood residue fuels was undertaken 
to provide a data base which could be used to optimize the combus- 
tion of such fuels. Optimization of the combustion process in indus- 
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trial boilers serves to improve combustion efficiency and to reduce 
air pollutant emissions generated in he combustion process. Data are 
presented on the combustion characteristics of red alder bark. 


25783 (DOE/ET/90476—12) Combustion characteristics of 
hemlock bark. Technical progress report No. 8, September 16, 1977— 
September 15, 1978. Junge, D.C. (Oregon State Univ., Corvallis 
(USA)). Dec 1978. Contract EY-76-S-06-2227-022. 88p. (RLO— 
2227-T22-12). Dep. NTIS, PC A05/MF AO1. 

Significant quantities of wood residue fuels are presently 
being used in industrial steam generating facilities. Recent studies 
indicate that substantial additional quantities of wood residue fuels 
are available for energy generation in the form of steam and/or 
electricity. A limited data base on the combustion characteristics of 
wood residue fuels has resulted in the installation and operation of 
inefficient combustion systems for these fuels. This investigation of 
the combustion characteristics of wood residue fuels was undertaken 
to provide a data base which could be used to optimize the combus- 
tion of such fuels. Optimization of the combustion process in indus- 
trial boilers serves to improve combustion efficiency and to reduce 
air pollutant emissions generated in the combustion process. Data are 
presented on the combustion characteristics of hemlock bark. The 
data were obtained in a pilot scale combustion test facility at Oregon 
State University. 


25784 Method for the pyrolysis of wastes and rotation retorts for 
the utilization of this method connected with the possibility of subse- 
quent combustion and heat utilization. Giese, H.J. (to Abfalltechnik 
Froeling-Siegofa G.m.b.H.). German(FRG) Patent 2,512,461/A/. 30 
Sep 1976. Sp. (In German). 

The rotation retort is continuously coated with heterogenous 
wastes via a dosing soren from convected coating bunker. The retort 
lined with heat-resistent stainless steel plates has a reducing working 
gas burner on the inner frontside. The gases and solid residues 
occuring are extracted via an attacted fireproof walled chamber. 
After cleaning the gases, part of the gases can be combusted for 
steam production. This thermal process enables a cheap, non-pollut- 
ing removal of heterogenous waste materials, possibly with a high 
content of plastics, car tires etc., involving low initial and operation- 
al costs. 


GASEOUS WASTE FUELS 


REFER ALSO TO CITATION(S) 26972, 27003, 27005 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 26768 


25785 Water current energy in Sweden. Ringesten, B. Stock- 
holm, Sweden; Naemnden foer Energiproduktionsforskning (1978). 
17p. (NE—1978-1). 

The possibility of using water currents around the Swedish 
coasts for the production of energy has been investigated. The 
construction of a power plant for such an energy production is 
discussed as well as the cost per kWh of produced power, which is 
found to be 0.95 kr compared to 0.15 to 0.20 kr for a wind power 
plant. Furthermore, the environmental effects are illustrated. 


SITE GEOLOGY AND METEOROLOGY 


25786 (CONF-730747—(E), pp 10p, Paper E38) Climatological 
effects on heliohydroelectric (HHE) power generation. Ali Kettani, M. 
(College of Petroleum and Minerals, Dhahran, Saudi Arabia). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Large scale conversion of solar energy into electricity can be 
efficiently made by transforming first the solar energy into hydraulic 
energy. This concept has been presented at the International Confer- 
ence of 1971. Since then work has been done to correlate the power 
generated by an HHE plant to the climatological variables of a 
region. The effects of such variables as air temperature, relative 
humidity, station pressure, and wind speed on the generated power 
are shown. The Dawhat Salwah area is being emphasized; however, 
the results could be generalized to other arid zones. 
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PLANT DESIGN AND OPERATION 


25787 Twin computer system for centralized operations in the 
Maggia Blenio hydraulic power station complex. Kuepferle, A. 
(Gfeller (C.) A.G., Bern (Switzerland)); Eichner, M.; eif, G.; 
Rohimann, J.; Schillinger, K. (PSI, Gesellschaft fuer Prozesssteuer- 
ung und Informationssysteme, Aschaffenburg (Germany, F.R.). Ges- 
chaeftsbereich Energietechnik). Elektrotech. Z., A; 99: No. 7, 421- 
427(Jul 1978). (In German). 

The article provides an overview of the operational manage- 
ment of the Swiss Maggia-Blenio hydraulic power station complex 
by a centrally located twin computer system. Above all the connec- 
tion of the remote equipment to the twin computers and the system's 
various tasks and options are discussed (lists of measurements, diur- 
nal programm, coordination programme, operations log). The article 
concludes with the detailed description of the software which con- 
sists of manufacturer’s system software, middleware (project orient- 
ed system software) and applications software. 


REGULATIONS AND LICENSING 


25788 (PB—282622) Review of hydroelectric power projects li- 
censed by the Federal Power ion. (Mitre Corp., McLean, VA 
(USA). METREK Div.). 1 Sep 1977. Contract DI-14-16-0009-77- 
030. 263p. NTIS PC A12/MF AOl1. 

The manual is part of a three-volume set which provides 
instructions for field review by Fish and Wildlife Service biologists 
of applications for licenses and preliminary permits for the construc- 
tion and operation of power plants. The volume contains instructions 
for reviewing applications for licenses and preliminary permits for 
conventional hydroelectric and pumped storage power projects reg- 
ulated by the Federal Energy Regulatory Commission (formerly the 
Federal Power Commission) and related environmental impact state- 
ments. A brief summary of appropriate legislative authorities, and 
Fish and Wildlife Service ites are included. The volume also 
contains an interpretation of the rules and regulations of the Federal 
Energy Regulatory Commission, a detailed description of the fea- 
tures of hydroelectric facilities as they affect fish and wildlife, and a 
discussion of ecological methodologies used in evaluating impacts of 
these power projects. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 25788, 26807 


LAND USE AND AESTHETICS 


25789 Considering environmental protection when optimizing in- 
terconnected networks with hydroelectric power plants. Dolgov, P.P.; 
Szavelev, D.S. (Leningradskij Politekhnicheskij Inst. (USSR)). Arch. 
Energiewirtsch.; 32: No. 4, 281-285(Apr 1978). (In German). 

The author points out the negative impacts on the environ- 
ment due to the construction of reservoirs for hydrostations and 
water basins for conventional and nuclear power plants and shows 
the necessity to evaluate these impacts with the aid of mathematical 
structure models from the point of view of economics. When includ- 
ing environmental protection in technical and economic calculations, 
a complex investigation has to be carried out, and it is very impor- 
tant to include nature protection in the optimization model for 
power network structures. 


POWER CONVERSION SYSTEMS 


25790 Power generating water turbine. Sanders, D.A. Jr. US 
Patent 4,076,448. 28 Feb 1978. Filed date 22 Oct 1976. 4p. 

A water turbine for generating power is disclosed utilizing a 
multiple scroll housing for gathering, concentrating and guiding 
equal amounts of water about the turbine wheel or impeller. 


25791 Water-power motor. Granath, E.; Granath, A. US Patent 
4,076,447. 28 Feb 1978. Priority date 30 Oct 1974, Sweden. 4p. 

A water-power motor adapted to be driven by a rising and 
falling water surface, ie, wave motion, is described. The novel 
features of the invention reside in that the water-power motor 
comprises one or more driving wheels each of which has a plurality 
of compartments defined in one direction by bottom shutters pivotal- 
ly mounted in the wheel and allowing the wheel to rotate under 
water without any appreciable resistance, and in that the wheel or 
wheels are adapted to cooperate with an equalizer device in the form 
of a container which is supplied with water when the water surface 
is on a relatively high level and which in its turn supplies water to 
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the wheel or wheels when the water surface is on a relatively low 
level. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 25833, 26768, 26824 


25792 (CONF-730747—(E)) Sun in the service of mankind. (As- 
sociation Francaise pour |’Etude et le Developpement des Applica- 
tions de l’Energie Solaire (AFEDES), 75 - Paris (France)). 1973. 
417p. (In French and English). Dep. NTIS (US Sales Only), PC 
A18/MF/A01. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 

Forty-four papers are included. Separate abstracts were pre- 
pared for each. (MHR) 


25793 (CONF-730747—(E), pp 9p, Paper E14) Solar energy, 
solar power, and pollution. Hay, H.R. (Sky Therm Processes and 
Engineering, Los Angeles, CA). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The technology for direct use of solar energy is available 
today; indirect use, through conversion to power, is remote and 
presents international problems of pollution, including disturbances 
of national and personal economies. 


25794 (CONF-730747—(E), pp llp, Paper E39) Conclusions 
and recommendations of the United States Solar Energy Panel. 
Cherry, W.R. (NASA/Goddard Space Flight Center, Greenbelt, 
MD); Morse, F.H. 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The United States Solar Energy Panel, formed in response to 
the President's energy message to the U.S. Congress, was charged 
with assessing the potential of solar energy as a national energy 
resource. Three areas evolved where solar energy could supply 
significant amounts of the U.S. future energy needs: (1) energy for 
heating and cooling of buildings, (2) the production of fuels, and (3) 
the generation of electrical power. It was concluded that with 
adequate R and D support over the next 30 years, solar energy could 
provide at least 35% of the heating and cooling of future buildings, 

eater than 30% of the methane and hydrogen needed in the U.S. 
or us fuels, and greater than 20% of the electrical power needs 
of the U.S. All of this could be done with a minimal effect on the 
environment and a substantial savings of non-renewable fuels. 


25795 (CONF-7606138—) Twelfth southeastern seminar on ther- 
mal sciences. Beard, J.T. (ed.). (Virginia Univ., Charlottesville 
(USA). School of Engineering and Applied Science). 1976. 201p. 
Univ. of Virginia, Chatlottesville, VA. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 

The volume contains 32 papers covering the fields of thermo- 
dynamics, fluid mechanics, energy conversion and heat transfer. 
Selected papers are indexed separately. 


25796 (DOE/NASA/TM—73398) Solar energy bibliography. 
Gargus, S. (comp.). (National Aeronautics and Space Administra- 
tion, Huntsville, AL (USA). George C. Marshall Space Flight 
Center). Jul 1977. Contract EX-76-A-29-1037. 32p. Dep. NTIS, PC 
A03/MF AO1. 

Technical briefs, reports, and papers pertaining to reseach 
being performed by MSFC personnel and contractors in the field of 
solar energy are listed. 


25797 Perspectives of solar energy utilisation. Friedrich, F.1; 
Klein, H. pp 101-102 of Sonnenenergienutzung im Bauwesen. Dues- 
seldorf, Germany, F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

The article gives a survey of research programs on solar 
energy utilisation conducted in the Federal Republic since 1974. At 
the moment, there is particular interest in measuring programs and 
systems investigations, solar houses and demonstration objects, water 
heating and space heating systems, component development, agricul- 
tural applications of solar energy, solar-mechanical energy convert- 
ers to drive water pumps and generators, and solar-electrical direct 
conversion. Apart from this, fiscal and administrative measures to 
promote solar energy are discussed. 
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25798 Solar energy technologies program, 1977 - 1980. Schwein- 
furt, Germany, F.R.; BMFT (1978). 89p. 

After a survey of the problems of energy supply in the FRG 
and the economic and technological development potential, the 
booklet first gives an status report on the state of the art of solar 
energy utilisation. The rest of the booklet is dedicated to a discussion 
of the solar energy utilisation programme. 


25799 Solar diversification. Volume 2.2. Passive systems; physics; 
socio-economics; solar radiation; wind conversion. Boeer, K.W.; 
Franta, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 766p. (CONF-780808—P2). 
American Section of the International Solar Energy Society, Inc., 
P.O. Box 1416, Killeen, TX 76541 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Separate abstracts were prepared for 135 of the 143 papers 
presented. Eight papers were previously included in the data base 
(WH) be found in the report number index under CONF-780808. 


25800 National Solar Heating and Cooling Information Center 
and what it can do for you. Lifsey, J.A. (Franklin Inst. Research 
Labs., Philadelphia, PA). pp 479-485 of Solar diversification. Vol. 
2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The center is an information service funded by the U.S. 
Department of Housing and Urban Development and the U.S. 
Department of Energy as part of a program to foster the use of solar 
energy in domestic hat water systems and the heating and cooling of 
buildings. The Center answers questions by mail and over toll-free 
hot lines, operates a mobile exhibit van and several exhibits that 
ap oy at conferences and trade shows, and distributes HUD and 

E publications on solar energy. Users and request lists of address- 
es of solar design and construction professionals, manufacturers, 
distributors, banks that have given solar mortage or construction 
loans and solar films, slides, and video tapes. users can also obtain 
information on solar design, equipment testing, standards, climatic 
data, HUD and DOE construction grants, state and federal tax 
incentive and solar land use and access legislation, solar courses and 
seminars, speakers on solar energy, and fact sheets and bibliographies 
on various aspects of solar energy. Inquiries are welcome from 
homeowners and homebuyers, as well as contractors, builders, lend- 
ers, community planners, zoning and building code officials, archi- 
tects, insurance agents, appraisers and manufacturers. The Center's 
toll-free number is 800-523-2929 in the contentinal U.S. (800-462- 
4983 in Pennsylvania only). 


25801 Solar technology transfer: a model and strategies. Hewett, 
R. (Mitre Corp., McLean, VA). pp 486-490 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Mitre/Metrek Solar Technology Transfer (SIT) Model 
simulates the net results of information processes (i.e., information 
generation, packaging and dissemination) in the solar technology 
delivery systems relating to water and space heating in residences 
and commercial buildings and for agricultural process heat applica- 
tions. It was designed for use in formulating solar technology 
transfer/information-oriented strategies which DOE can sponsor to 
facilitate the near-term market acceptance of solar energy systems in 
a set of specific market/applications. 


25802 Solar energy education and data program. Yanow, G. (Jet 
Propulsion Lab., Pasadena, DA); Lappin, J. pp 491-495 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

The Jet Propulsion Laboratory (JPL and the Southern Cali- 
fornia Edison Company (SCE) have developed the SEED (Solar 
Energy Education and Data) program with the three basic aims of 
gathering useful insolation survey data, development of sound solar 
energy education programs at the secondary school level, and stimu- 
lation of interest in the application of solar energy to a wide 
assortment of tasks. The program is now instituted in four high 
schools, and by the end of 1978 there will be twenty more schools 
added to the program. Laboratory tests at JPL and SCE have shown 
the student assembled Silicon Cell Pyranometers to have an average 
accuracy of 5% or better and a cosine response of better than +-3% 
from 0 to 75° off zenith. 


25803 Program in solar energy education for the general public. 
Meyrs, A.C. III (Univ. of Houston, TX); Sumners, C. pp 496-498 of 
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Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A solar education program developed in joint cooperation by 
two institutions for the general public in response to a growing 
interest in solar energy which has produced a demand for more 
information is described. Also a planetarium provides a unique 
environment in which to introduce energy concepts and to tie them 
to the daily lives of the participants through solar energy and the 
Sun. The overall program consisted of a planetarium presentation 
and show, an introductory course in solar energy for adults, solar 
energy experiment and lecture demonstration program for junior and 
senior high school students, and a solar energy science module and 
planetarium visitation program for use in the upper elementary grade 
levels. 


25804 Comprehensive measurement of knowledge and attitude 
levels on solar energy topics in the public. Sumners, C. 
(Houston Museum of Natural Science, TX); Meyers, A.C. III. 
499-505 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Burke Baker Planetarium is in the process of developing 
an extensive program in public solar energy education as an exten- 
sion of its astronomy programming. A six part comprehensive study 
has been undertaken to research the following specific aspects of 
solar energy education: (1) the popularity of public solar energy 
programs; (2) background student and public knowledge levels in 
solar energy as compared with astronomy; (3) student knowledge 
levels in applied science and technology; (4) student interest levels in 
solar energy as compared with other physical science subjects; (5) 
generalized interest patterns for students who are strongly in favor 
of or opposed to solar energy topics; and (6) teacher needs and 
preferences for solar energy materials. Results are presented in all six 
survey areas for use by individuals and institutions interested in 
presenting solar energy information at the school and public levels. 


25805 North Carolina's approach: education, training, and infor- 
mation delivery. Brown, C.L. (North Carolina Dept. of Education, 
Raleigh). pp 506-508 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Recognizing the energy crisis early, North Carolina, apoyo 
its Department of Education, began a multifaceted approach to 
problem. Realizing the Sun is the original source of energy, pro- 
grams for education, training, and information delivery have pon 
planned and/or implemented to inform the populace of all 
about solar energy. Programs are planned and conducted, 
by three state-level groups: staffs of the Division of Science and the 
Trade and Industrial Education section of the Division of Vocational 
Education of the Department of Public Instruction, and the state 
staff of the Community Colleges and Technical Institutes system. 
The efforts of each of these groups, while independent, complement 
those of the other two. 


25806 Florida plan for solar education. Ventre, G.G. (Florida 

Solar ee Center, Cape Canaveral). pp 513-555 of Solar diversifi- 

cation. V: Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 

ma tA of the International Solar Energy Society, Inc. 
78). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Florida Solar Energy Center has recently embarked on a 
comprehensive educational program in solar energy for the State of 
Florida. Rather than detailing all of the programs, the overall 
statewide educational effort is summarized, and specific information 
on several of the more important programs is provided. Education 
and information services are categorized both by target group and 
by type of program. The three target groups that have been identi- 
fied are the general public, educational institutions, and organizations 
with a special interest in the commercialization of solar systems. 
Types of programs or services include travelling lectures and semi- 
nars, teacher institutes, short courses and workshops on solar appli- 
cations, tours and exhibits, library and information services, techni- 
cal and non-technical publications, and public relations. 


25807 Solar technology transfer program: technician training. 
Langford, D. (Dept. of nye Washin ton, aca pp 516-518 of 
Solar diversification. Vol. 2.2. KW Frants, G.E. (eds.). 
Newark, DE; American Section rr the innerastionsl Solar Energy 
Society, Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

' The goal of the Department of Energy’s (DOE) Solar Tech- 
nology Transfer Program (STTP) is to accelerate the commercial- 
ization of solar energy. Since the shortage of qualified solar techni- 
cians is proving to be a serious obstacle to the growth of the solar 
industry, the STTP is supporting a number of projects to expedite 
development of a solar workforce. The STTP training programs are 
designed to add solar skills to the capabilities of technicians already 
working in the HVAC and plumbing industries. A correspondence 
course in the installation of solar systems has been developed, and 
procedures for training vocational instructors to teach solar equip- 
ment installation are being formulated. During FY79 the STTP will 
implement a program to establish training sites at at least 500 
locations, and an interagency rey to train unskilled workers and 
assist minority businesses will be initiated. These projects and the 
STTP role in solar technician training are described. 


25808 Workshop on solar energy for science teachers. Passow, 
M.W. (Univ. of Wisconsin, Oshkosh). pp 519-520 of Solar diversifi- 
cation. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
mn Section of the International Solar Energy Society, Inc. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An intensive workshop for secondary science teachers on the 
use of solar energy has been developed around three major objec- 
tives. (1) To provide accurate, timely information on the technology 
and economics of all major modes of solar energy utilization with 
major emphasis on solar heating, (2) to provide hands-on experience 
in constructing and testing or calibrating a simple photovoltaic 
pyranometer and a classroom flatplate collector. A visit to a collec- 
tor manufacturer and solar homes adds to the participant's practical 
experiences. (3) To facilitate inclusion of solar energy activities into 
the high school science program by returning the pyranometer and 
collector, a large resource manual, and a wide variety of book and 
film reviews to the local schools. Offered on a pilot basis in 1977, the 
workshop is being supported by the Dept. of Energy Educational 
Programs Division in 1978. 


25809 Solar energy program for elementary schools. Lampert, S. 
(Univ. of Southern California, Los Angeles); Wulf, K.M.; Grishaver, 
J.; Yanow, G. pp 521-525 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The University of Southern California in cooperation with 
Caltech/Jet Propulsion Laboratory is conductint a program directed 
toward the development of solar energy oriented curriculum for the 
elementary schools—grades K through 6. This program is supported 
by the United States Department of Energy. A dynamic approach is 
used which involves a continuous evaluation of materials and ap- 
proaches to arrive at an effective revelent program in solar energy 
geared to the skills of the students at each grade level. The educa- 
tional process, the demonstrations and the lessons in solr energy 
developed to fit the needs and capabilities of elementary grade 
=, as they progress through the various grade levels are 

lescribed. 


25810 Introductory solar energy science course. Meyers, A.C. 
III. (Univ. of Houston, TX). BP 635-638 of Solar diversification. Vol. 


2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A physical science course for non-science majors provides a 
vehicle for introducing solar energy and energy concepts to general 
education students. An introductory solar energy science course 
developed to replace an equivalent physical science sequence is 
described and outlined. The content, related activities, some of the 
exercises, and representative experiments are presented. The overall 
learning experience and methods used to overcome student fear of 
science topics are also discussed. In the conclusion, suggestions for 
integrating these program materials into current curriculum are 
presented. 


25811 Use of graphic hyperbole in the presentation of solar 
energy materials. Sunmers, C. (Burke Baker Planetarium, Houston, 
TX); Meyers, A.C. III. pp 639-642 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

In the summer of 1977, the Burke Baker Planetarium em- 
ployed the novel technique of graphic hyperbole to present the more 
unpopular aspects of energy conservation through a character called 
Mr. Splurge. The resulting characteriation served to describe the 
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serious problems with energy use while producing chuckles instead 
of _— from the audience. The life history and educational value 
of the wasteful Mr. splurge are described. 


25812 Hand’s-on solar energy educational program for secondary 
schools. Shore, R.H.; Davis, W.D. (Colorado Rocky Mountain 
School, Snowmass). pp 643-644 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the Internationa! Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An experimental laboratory program which serves to further 
education in solar energy at the secondary level is described. The 
a consists of a comprehensive series of experiments which 
teach fundamentals and conditions under which solar energy is 
collected, stored, and used. Specifically designed equipment and a 
student lab manual provide the core for a program which permits 
students to make their own discoveries of the principles which unify 
solar utilization. 


25813 Solar energy classroom materials and activities for elemen- 
tary grade levels. Sumners, C. (Burke Baker Planetarium, Houston, 
TX); Meyers, A.C. ITI; Marchand, M. pp 645-648 of Solar diversifi- 
cation. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Twelve historical and modern solar energy scenes set the 
theme in a unique solar calendar for children. Each season brings a 
new stylized sun face with different solar experiences—past and 
present. A teachers’ guide gives the historical development of each 
sun role and solar scene with appropriate activities for a month by 
month solar energy student experience. 


25814 Solar energy development in the USA. Benseman, R.G. 
Auckland, New Zealand; New Zealand Energy Research and De- 
velopment Committee (1974). 9p. (NZERDC—1). 

A survey of U.S. involvement in solar energy research is 
given. The status of solar space heating, water heating, and air 
conditioning, photovoltaics, solar heat engines, heat storage, and 
electrical storage for photovoltaic devices is discussed. Also, various 
types of collectors and concentrators are briefly described. (WHK) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 25802, 26161 


25815 (CONF-730747—(E), pp 10p, Paper E9) Study of spectral 
correlations at Jerusalem and Washington. Apfeldorfer, C. (Hebrew 
Univ., Jerusalem, Israel); Goldberg, B.; Klein, W.; Suraqui, S. 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Spectral solar radiation has been measured in three locations 
in Israel and in the United States. A critical analysis of the results 
shows the relatively high reliability of the data permitting conclu- 
sions to be drawn concerning seasonal variations in the spectral band 
ratios. Some common atmospheric trends have shown up even for 
stations 6000 miles apart. 


25816 (CONF-730747—(E), pp 9p, Paper E10) Attempts at 
mapping the solar intensity-distribution for the Arabian Peninsula, Ali 
Kettani, M.; Lam, E.Y. (College of Petroleum and Minerals, Dhah- 
ran, Saudi Arabia). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The Arabian Peninsula is an extensive area receiving excep- 
tionally high solar intensity and is an ideal area for solar energy 
utilization. Solar data, however, are scarce. Climatological data 
collected over a a distributed number of meteorological sta- 
tions for the last several years are used to estimate the solar intensity 
distribution. Empirical formulas developed for this purpose were 
tested for their validity. The results are used to map the solar 
intensity distribution over the entire Arabian Peninsula. 


25817 (CONF-730747—(E), pp 10p, Paper E20) Cooling of a 
black body irradiating to space in the Atacama Desert (Chile). Castel- 
lanos S., G.; Fournier, J. (Univ. of Chile, Santiago). 1973. (In 
French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The northern Chilean desert zones, and particularly those of 
the Atacama Desert, have a very clear and transparent atmosphere. 





MAY 31, 1979 


It is usual to have about 340 days of sunshine during a year, and long 
periods of very low nocturnal relative humidity. These meteorologi- 
cal characteristics make possible an important heat transfer due to 
radiation between earth and outer space. Using the investigations by 
F. Trombe, it has been possible to measure the maximum cooling of 
a black body radiating towards the sky. Temperature differences in 
excess of 40°C (104°F) have been obtained between ambient air 
temperature and that of the isolated black body. This phenomenon 
combined with evaporation is used to desalinate brackish water by 
means of natural freezing. 


25818 (CONF-730747—(E), pp 12p, Paper E21) Study of the 
relations between total solar radiation, net radiation, and insolation. 
Ometto, J.C. (Univ., Sao Paulo, Brazil). 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


On the basis of experimental data obtained during spring— 
summer and autumn—winter in Sao Paulo, equations were derived 
expressing the total solar radiation as a function of insolation, the net 
radiation as a function of total radiation, and the net radiation as a 
function of the insolation. (JSR) 


25819 (CONF-730747—(E), pp 10p, Paper E24) Solar radiation 
and solar energy in Argentina. Crivelli, E.S.; Guerrero, J.L.; Pedre- 
gal, M.A. (Observatorio Nacional de Fisica Cosmica de San Miguel, 
Buenos Aires, Argentina). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Monthly relative sunshine (H/sub r/) maps were drawn up 
using the H/sub r/ data from twenty-six stations and taking into 
account the maps in the Argentine Climatic Atlas. On the western 
border of the country, an attempt was made to give the lines of equal 
global radiation a continuity with those obtained for Chile. THe 
results are discussed. (MHR) 


25820 (CONF-730747—(E), pp 3p, Paper E25) Device for meas- 
uring fluctuations of radiation intensity in the visible wavelength 
range. Crivelli, E. (Comision Nacional de Estudios Geo-Heliofisicos, 
San Miguel, Argentina). 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


In order to evaluate the statistical error of radiative param- 
eters, work was started on the development of an instrument de- 
signed for measuring fluctuations of solar radiation intensity. The 
instruments consist of a Wheatstone bridge, one of whose arms is a 
light dependent resistor of cadmium sulfide. The bridge's sensitivity 
is about | part in 100,000. A system of R-C filters is added, in order 
to isolate fluctuations occurring in different time bases. Experimental 
results are being obtained and elaborated. 


25821 (CONF-730747—(E), pp 6p, Paper E26) Statistical study 
of solar radiation. Millet, J.; Bazan, M.; Imbert, B.; Legre, J.P.; 
Gervais, J. (Univ. of Provence, Marseille, France). 1973. (In 
French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The advent and the increasing utilization of lasers have led 
the physicist to redefine the concept of coherence as applied to 
electromagnetic radiation, and to show the predominant role played 
by statistics in the interaction of such radiation with matter. The 
occurrence of this statistical treatment becomes more important as 
the complexity of the interaction mechanism increases; and a process 
involving n photons will have, for example, a probability n’ times 

reater with an incoherent radiation than with a coherent radiation. 
analysis which follows forms the theoretical basis for a set of 
experiments to be performed. These are designed to show that the 
degree of coherence of solar radiation is not zero and also to permit 
the measurement of the order of magnitude of this coherence. In the 
first part we present the relevant definitions of the coherence of 
radiation and secondly, we study in more detail the particular case of 
solar radiation. 


25822 (CONF-730747—(E), pp 10p, Paper E31) Mobile station 
for automatic measurements of spectral solar and sky radiance and of 
the fluxes of global and sky radiation on differently orientated planes. 
Bener, P. (Davos Physics—Meteorological Observatory, Weltstrah- 
lungszentrum, Switzerland); Forehlich, C.; Valko, P. 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


f The mobile station includes 3 spectrophotometers for measur- 
ing solar, sky, and circumsolar sky radiance at 12 wavelengths in the 
visible and near infrared region. Seven pyranometers movably 
mounted for measuring the total intensity of global and sky radiation 
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on differently orientated planes are provided. All measurements are 
automatically controlled by a DEC PDP8/E computer which will 
also serve for data acquisition and processing. A normal incidence 
pyrheliometer is used to determine the Angstroem turbidity coeffi- 
cient. These instruments and the auxiliary equipment will be installed 
in a caravan and allow extensive measurements of all components of 
natural radiation in different conditions. The data will be used for 
practical and engineering purposes and for theoretical investigation. 


25823 (CONF-730747—(E), pp 10p, ri og E33) Problems rela- 
tive to the formation of a radiometric netw Lamboley, G.; 4 
J.L. (Leon Teisserenc Observatory, Bort, France). 1973. 
French). 

From International con on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The solar energy applications development involves knowl- 
edge of the radiation over the earth. So the radiometric network 
formation is the most important means to obtain this knowledge and 
this poses some problems as: the choice of the parameters to be 
measured for a greater satisfaction of the users; the choice of the 
location of the radiometric stations to ensure a good representation 
of the surrounding country; the density of the radiometric network; 
and the various equipments and the work of each kind of radiometric 
station. 


25824 (CONF-730747—(B), pp 14p, Paper E44) Extraterrestrial 
solar energy and its possible variations. Thekaekara, M.P. (NASA/ 
Goddard Space Flight Center, Greenbelt, MD). 1973. 

From International con on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Values of the solar constant and solar spectrum have been 
adopted as design standards for NASA Space Vehicles and as 
engineering standards by IES/ASTM. High resolution spectral data 
for the uv and visible range, normalized to these standards have been 
derived. Applications of these results made in recent years for 
weather analysis, air pollution, ozone production, atmospheric 
energy exchange, etc., are reviewed. Indications of ible vari- 
ations in solar energy, total and spectral, and their influence on the 
earth-atmosphere system are examined. Programs for future studies 
of these variations from satellites and high altitude aircraft are 
discussed. 


25825 
pyranometers in inclined and inv positions. Norris, D.J. (Com- 
monwealth Scientific and Industrial Research Organization, Highett, 
Victoria, Australia). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


(CONF-730747—(E), pp 7p, Paper E48) Calibration of 
erted 


Pyranometers are frequently used in inclined and inverted 
positions. Some work has been reported on the changes in sensitivity 
on inclination due mainly to changes in convection patterns within 
the glass envelope. Results from previous workers have not been 
consistent. Tests have been therefore carried out to determine if 
these changes are significant, and the results from four types of 
pyranometers are tabled. 


25826 (LBL—7860(Vol.3)(App.)) Analysis of the California 
solar resource. Volume 3. Appendices. Berdahl, P.; Grether, D.; 
Martin, M.; Malas M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 164p. 
Dep. NTIS, PC A08/MF AO1. 

The following appendices are included: summaries of confer- 
ences with solar data users; solar data user questionnaire and sample 
formats; evaluation of the solar data user questionnaire; remarks 
stimulated by the solar data user questionnaire; effects of solar data 
accuracy on the performance and economics of solar energy sys- 
tems; summary of solar data measurements; reports of site visits to 
solar data measurement stations; data correction factors; the regiona- 
lization of California for solar monitoring; participants at the Solar 
Data Management Conference, 19 November 1976; and rehabilita- 
tion techniques for daily solar radiation data. (MHR) 


25827 (SAN—1101/PA2-22) Barstow isolation and 

cal data base, Randall, C.M. (Aerospace Corp., El Se; " 
(USA)). 13 Mar 1978, Contract EY-76-C-03-1 101-002, p. (ATR— 
78(7695-05)-2). Dep. NTIS, PC A03/MF AOI. 

A data base containing insolation and meteorological param- 
eters at 15 minute intervals for the entire year of 1976 at Barstow, 
California has been prepared on computer compatible magnetic tape. 
The observed insolation values obtained by the Southern California 
Edison Company and meteorological values obtained by the Federal 
Aviation Agency which form the data base have been carefully 
checked for internal consistency. The data tape is written in a 
modified form of the SOLMET format and is available from The 
Aerospace Corporation. The data included on the tape, the sources 
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of the data, and any editing performed on the data itself are de- 
scribed in detail. 


25828 (SAND—78-7028) Development of a solar model year 
from National Weather Service chart data. (Georgia Inst. of Tech., 
Atlanta (USA)). Mar 1978. Contract EY-76-C-04-0789. 47p. Dep. 
NTIS, PC A03/MF AO1. 

The development of a solar model year directly from Nation- 
al Weather Service chart data archived at the National Climatic 
Center is described. A procedure is described for constructing a 
pseudo year model by selecting from all available months those 12 
which most nearly match the long term measured characteristics in a 
weak statistical sense. The months were selected to most nearly 
match the monthly means and standard deviations of the daily total 
global insolation. No attempt was made to match any other meteoro- 
logical characteristics. The chart data of daily global insolation for 
each month were digitized at 15 minute intervals and were corrected 
for long term instrument drift. The correction was based on a linear 
regression analyses of the daily total insolation measurement for the 
clearest of each group of 40 days over the lifetime of the particular 
instrument. Finally, the model year data were assembled into a 
SOLMET format which included selected surface observations from 
the TDF-14 series data as well as a decomposition of the global 
insolation into beam and diffuse components. 


25829 (SERI—19) Conversion of horizontal insolation data. 
Quarterly status report, August 1—November 1, 1977. Hulstrom, R.L. 
(Solar Energy Research Inst., Golden, CO (USA)). Feb 1978. Con- 
tract EG-77-C-01-4043. 16p. Dep. NTIS, PC A02/MF AO1. 

A technical status report for SERI Task 3603, entitled ‘“Con- 
version of Horizontal Insolation Data,” for the August 1 to Novem- 
ber 1, 1977, time period is presented. The task objective, approach, 
subtasks, schedule, and technical status are described. To date, the 
technical effort has consisted of a review and assessment of available 
algorithms for converting total horizontal insolation to the direct 
and diffuse components. This review has identified several empirical 
algorithms which are latitude and atmospheric environment depend- 
ent. However, there appears to be a lack of data and analyses for a 
range of latitudes and atmospheric environments. 


25830 Photometer for solar simulators. Kupriyanov, E.S.; Kras- 
nostanov, R.G.; Luk’yanov, A.I. Opt.-Mekh. Prom-st.; No. 3, 21- 
23(Mar 1978). 

The block diagram, basic parameters and optical system are 
given for a photometer designed for calibrating solar simulators in 
the spectral range of 0.4 to 1.2 ym. The instrument is made as two 
independent modules that differ in modulator design. The optical 
system includes an objective lens, modulator, condenser and radi- 
ation receiver. A neutral filter ring is placed in front of the objective 
lens. The light flux modulator is located in the focal plane of the 
lens. In the first module, the modulator is a plane-parallel plate with 
transparent and opaque alternating bands and is attached to the tine 
of a tuning fork. The amplitude of oscillation is equal to the width of 
the bands. The width of the bands is made so that 100% modulation 
is ensured regardless of seasonal variations in the apparent diameter 
of the solar disk. In the second module the modulator is a rotating 
disk with alternating slots having dimensions analogous to those on 
the tuning-fork mask. In front of the disk is a stationary trapezoidal 


window with width ensuring the same number of slots visible at any 
instant. Stability is monitored by thermostatically controlled LED's 
placed between the condenser and the photosensor. The radiation 
receiver is an FD-7K photodiode, and the signal is recorded by a 
KSP-4 chart-recording potentiometer. Tests from 1969 to 1972 
showed high reliability and an instrumental error of less than 1.6%. 


25831 Availability of solar energy, using the example of the 
Federal Republic of Germany. Schreitmueller, K.R. pp 13-31 of 
Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, F.R.; 
VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

A precondition for the utilisation of solar energy is some 
knowledge on the available amount of insolation energy. The article 
gives measured insolation data for selected points in the Federal 
Republic. Seasonal and daily variations are taken into account. 


25832 Canberra solar tables. Spencer, J.W. Highett, Australia; 
Commonwealth Scientific and Industrial Research Organization 
(1978). 91p. 

Tables of solar position, irradiance under clear sky conditions 
and solar heat gain through windows are presented, giving comput- 
ed values of these variables at Canberra, Australia, as functions of 
standard time for various attitudes of surface. SI units are used 
throughout and the vertical surface tables include the effects of 
horizontal sunbreaks. Tables are also given of sunrise and sunset 
times, and of Sun arrival and departure times for vertical surfaces. 
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25833 Solar energy meteorological research and training at Geor- 
gia Tech. Justus, C.G.; Sales, A.T. (Georgia Inst. of Tech., Atlanta). 
pp 509-512 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Georgia Institute of Technology has been selected by the 
Department of Energy as the Southeastern (Region 3) Solar Energy 
Meteorological Research and Training Site. A comprehensive moni- 
toring program for solar radiation and meteorological parameters 
will be developed for two sites: (1) an on campus site adjacent to the 
Department of Energy 400 kWth Advanced Components Test Fa- 
cility and Wind Turbine Test Site, (2) an off-campus site adjacent to 
the Shenandoah Solar Total Energy Site. A Southeast Regional 
Training Program will include graduate and undergraduate courses 
as well as special short courses at Georgia Tech and at Universities 
throughout the region. A program of instrument development, both 
low cost instructional systems and new monitoring research, is also 
proposed. Data from the two main monitoring sites as well as the 
regional NOAA network sites will be used to verify and/or develop 
models for the Southeast Region relating easily monitored param- 
eters to insolation information of engineering quality. 


25834 Nature and distribution of solar radiation. Watt, A.D. 
(Watt Engineering, Ltd., Cedaredge, CO). pp 656-663 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Radiation from the Sun and the effects of the Earth’s atmos- 
phere are combined to determine values of direct normal insolation 
and total horizontal (global) insolation. The inputs required are: (a) 
atmospheric moisture, (b) turbidity, and (c) cloud cover or percent 
sunshine. Comparisons are made between model outputs and ob- 
served values. Insolation maps giving seasonal trends and annual 
average daily energy density values are presented for the direct 
normal term and the total horizontal (global) term over the U.S. 


25835 Generation of a typical meteorological year. Hall, I.J.; 
Prairie, R.R.; Anderson, H.E.; Boes, E.C. (Sandia Labs., Albuquer- 
que, NM). pp 669-671 of Solar diversification. Vol. 2.2. Boeer, K.W.,; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

There were two purposes for this project: (1) develop a 
method for generating a typical meteorological year (TMY), and (2) 
use the developed method to generate a TMY for each of the 
SOLMET Rehabilitation Stations. Dry bulb temperature, dew point 
temperature, wind velocity and solar radiation were the meteoro- 
logical measures used for selecting the (TMY). The method used for 
selecting a TMY for any Station was to select from a long term data 
base a typical meteorological month (TMM) for each of the twelve 
calendar months and catenate the twelve months to form a TMY. 
Each TMM was selected by a three stage statistical procedure 
involving comparison of cumulative distribution functions, means 
and medians, and persistence structure. The meteorological data 
corresponding to each TMY for each Station have been recorded on 
magnetic tape and are in the possession of the National Climate 
Center at Ashville, NC. 


25836 Estimation of monthly average diffuse radiation. Klein, 
S.A.; Duffle, J.A. (Univ. of Wisconsin, Madison). pp 672-675 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Correlations which relate the monthly average daily diffuse 
radiation to the monthly average daily total radiation are derived 
and compared with existing correlations. Significant differences be- 
tween these correlations are observed. 


25837 Multispectral measurement of direct and diffuse solar radi- 
ation at ground level. Kleckner, E.W.; Michalsky, J.J.; Smith, L.L. 
(Battelle Pacific Northwest Lab., Richland, WA). pp 676-680 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A multipurpose instrument for the measurement of solar 
radiation at ground level is described. The instrument measures both 
direct and diffuse radiation in seven spectral bands from 368 nm to 
1025 nm. The field of view of the instrument is 1.5°. The sky is 
scanned in a series of almucantars to determine the distribution of 
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diffuse radiation. A raster scan about the Sun is used to determine 
the direct intensity. The basic data, therefore, can be synthesized to 
yield the total flux incident on a surface of arbitrary orientation 
either within a spectral band or integrated across the instrument 
response. The instrument is computer controlled and designed for 
data gathering at remote sites. Data is logged on a magnetic tape for 
analysis at a central site, allowing unattended operation for a period 
of one week. The solar detector is a silicon PIN photodiode. 


25838 Estimating insolation levels on tilted surfaces from hori- 
zontal measurements, Beach, C.D.; Tiedemann, T.F. (Florida Solar 
Energy Center, Cape Canaveral). pp 681-684 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

For a short-term measurement of insolation on a clear day, it 
is inaccurate to assume that the diffuse radiation is coming uniformly 
from the entire sky. It is more accurate to treat the diffuse radiation 
as coming entirely from the direction of the Sun. Methods are 
discussed for estimating the direct, diffuse and total insolation on a 
tilted surface from measurements taken on a horizontal surface. 


25839 Regional variation in solar radiation availability. Bahm, 
R.J. (Univ. of New Mexico, Albuquerque). pp 685-687 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Traditional methods of designing solar space heating systems 
often take one basic design and attempt to apply that single design in 
all areas regardless of climate. It is illustrated why some systems may 
be poor performers in some areas and not in others. These conclu- 
sions are reached by examining the nature of the correlations be- 
tween solar radiation and temperature, and by characterizing them in 
a manner which illustrates these regional differences. Much addition- 
al work needs to be done characterizing the solar radiation and load 
factor characteristics on a regional or local basis before standard or 
optimal designs can be established. 


25840 Solar radiation monitoring in the state of Oregon. Kaehn, 
H.D.; Baker, M.S.; McDaniels, D.K. (Univ. of Oregon, Eugene). pp 
688-692 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

In order to better evaluate Oregon's solar energy potential, an 
intensive effort to improve the existing data base has been imple- 
mented. The influence upon the data of the many widely various 
climate zones is discussed. The current solar radiation monitoring 
stations in the state are identified and listed with the purpose, quality 
of instrument, and period of record. The University of Oregon solar 
monitoring network is described including a description of the 
instrumentation. Monthly averaged data are presented for these five 
stations and compared. 


25841 Validation of computer models used for predicting radi- 
ation levels. Lantz, L.J.; Winn, C.B. (Solar Environmental Engineer- 
ing Co., Ft. Collins, CO). pp 693-697 of Solar diversification. Vol. 
p RE Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The purpose of this project was to develop a methodology 
for the validation of computer models used to predict the radiation 
on tilted surfaces given the similar radiation on the horizontal 
surface. However, the resulting methodology is not limited to just 
this kind of model. It was also used to evaluate other kinds of 
insolation models. For example, algorithms to predict horizontal 
radiation from surface and cloud cover statistics; and the radiation 
model used in program SOLCOST which predicts the average daily 
total radiation for a specific surface and location using primarily the 
percent of possible sunshine value. The validation process is three 
phased. Firstly, measured data has to be collected and evaluated. If 
the data is questionable then so will be the final results. Secondly, 
the model logic and assumptions must be discussed. If the model 
gives very accurate results but is very costly to exercise, then its 
applicability is very limited. Thirdly, the model calculations versus 
measured results statistics must be considered. These depict model 
behavior and any systematic errors. The model validation method- 
ology is presented as well as results for various radiation models. 


25842 Low-cost instrumentation for high-precision insolation 
data. Sittler, O.D.; Agogino, M.M. (Eastern New Mexico Univ., 
Portales). pp 698-700 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
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Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Insolation measurements of the highest accuracy entail large 
investments in precision pyranometers and recording equipment. A 
detailed comparison of data from a low-cost pyranograph with that 
from an Eppley PSP pyranometer station shows that values for total 
daily insolation lying within 10 percent of the pyranometer-derived 
values can be obtained from pyranograph records with minimal 
effort if careful calibration and data management techniques are 
employed. Cost of the pyranograph is only about one-tenth the cost 
of a precision pyranometer station. Actual time required for tending 
the pyranograph and reading data from charts is only 4 hours per 
month. A Fortran program using both Simpson's rule and a trapezoi- 
dal rule for integration facilitates computing daily insolation values 
having a high degree of accuracy. This type of instrument can, 
therefore, provide accurate insolation information for local areas at 
low cost. 


25843 Errors in locating the Sun and their effect on solar intensi- 
ty predictions. Pitman, C.L.; Vant-Hull, L.L. (Univ. of Houston, 
TX). pp 701-706 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Any attempt to describe mathematically the Sun's apparent 
motion must deal correctly with several different phenomena. Many 
of the phenomena affecting the Sun's position, as seen by an observer 
on the Earth’s surface, are discussed, and the errors which result 
when one disregards their effects are summarized. The effects that 
inaccuracies in the Sun’s position have an insolation predictions are 
investigated. For 30° north latitude, a maximum difference of about 
1.4% between the daily integrals of the direct normal intensity 
predicted by SUNLOC, a precise computer sun tracker, and by a 
simpler (mean sun) model was found. The differences between the 
daily integrals increase with increasing north latitude. 


ECONOMICS 


REFER ALSO TO CITATION(S) 25861, 25940, 25944, 25961, 
26030, 26035, 26036, 26056, 26751, 26823 


25844 (SERI/RR—S53-045) Direct labor requirements for select 
solar energy technologies: a review and synthesis. SERI working 
paper. Mason, B.; Armington, K. (Solar Energy Research Inst., 
Golden, CO (USA)). Aug 1978. Contract EG-77-C-01-4042. 32p. 

Dep. NTIS, PC A03/MF AO1. 

Various estimates of the labor requirements for the design, 
manufacture, installation, and maintenance of space heating and 
domestic hot water systems are presented. Total projected job 
requirements by year, calculated by multiplying person-hours per 
system times market penetration estimates, are provided. Limitations 
of previous studies and conclusions about needed research are dis- 
cussed. (MHR) 


25845 (SERI/TR—52-040(Vol.1)) Photovoltaic venture analy- 
sis, Final report. Volume I. Executive summary. Costello, D.; Posner, 
D.; Schiffel, D.; Doane, J.; Bishop, C. (Solar Energy Research Inst., 
Golden, CO (USA)). Jul 1978. Contract EG-77-C-01-4042. 225p. 
Dep. NTIS, PC A10/MF A011. 

The objective of the study, government programs under 
investigation, and a brief review of the approach are presented. 
Potential markets for photovoltaic systems relevant to the study are 
described. The response of the photovoltaic supply industry is then 
considered. A model which integrates the supply and demand char- 
acteristics of photovoltaics over time was developed. This model 
also calculates the economic benefits associated with various _ gtr 
ment subsidy programs. Results are derived under alternative 
ble supply, demand, and macroeconomic conditions. A probabilistic 
analysis of the costs and benefits of a $380 million federal photovol- 
taic procurement initiative, as well as certain alternative strategies, is 
summarized. Conclusions and recommendations based on the analy- 
sis are presented. 


25846 (SERI/TR—52-040(Vol.2)) Photovoltaic venture analy- 
sis. Final report. Volume II. Appendices. Costello, D.; Posner, D.; 
Schiffel, D.; Doane, J.; Bishop, C. (Solar Energy Research Inst., 
Golden, co (USA)). Jul 1978. Contract EG-77-C-01-4042. 294p. 
Dep. NTIS, PC A13/MF AO1. 

A description of the integrating model for photovoltaic ven- 
ture analysis is given; input assumptions for the model are described; 
and the integrating model program listing is given. The integrating 
model is an explicit representation of the interactions between ‘Photo- 
voltaic markets and supply under alternative sets of assumptions. It 
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provides a consistent way of assembling and integrating the various 
assumptions, data, and information t have been obtained on 
photovoltaic systems supply and demand factors. Secondly, it pro- 
vides a mechanism for understanding the implications of all the 
interacting assumptions. By representing the assumptions in a 
common, explicit framework, much more complex interactions can 
be considered than are possible intuitively. The integrating model 
therefore provides a way of examining the relative importance of 
different assumptions, parameters, and inputs through sensitivity 
analysis. Also, detailed results of model sensitivity analysis and 
detailed market and systems information are presented. (WHK) 


25847 (SERI/TR—52-040(Vol.3)) Photovoltaic venture analy- 
sis. Final report. Volume III. Appendices. Costello, D.; Posner, D.; 
Schiffel, D.; Doane, J.; Bishop, C. (Solar Energy Research Inst., 
Golden, CO (USA)). Jul 1978. Contract EG-77-C-01-4042. 402p. 
Dep. NTIS, PC A18/MF AOl1. 

This appendix contains a brief summary of a detailed descrip- 
tion of alternative future energy scenarios which provide an overall 
backdrop for the photovoltaic venture analysis. Also included is a 
summary of a photovoltaic market/demand workshop, a summary of 
a photovoltaic supply workshop which used cross-impact analysis, 
and a report on photovoltaic array and system prices in 1982 and 
1986. The results of a sectorial demand analysis for photovoltaic 
power systems used in the residential sector (single family homes), 
the service, commercial, and institutional sector (schools), and in the 
central power sector are presented. An analysis of photovoltaics in 
the electric utility market is given, and a report on the industrializa- 
tion of photovoltaic systems is included. A DOE information memo- 
randum regarding "A Strategy for a Multi-Year Procurement Initia- 
tive on Photovoltaics (ACTS No. ET-002)” is also included. (WHK) 


25848 Some results of application and mission studies of solar 

logies. Herwig, L.O. (Dept. of Energy, Washington, DC). pp 
370-371 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Some of the results of planning and analysis studies relative to 
the application and commercialization of solar technologies in the 
United States are described. Emphasis is on mission and application 
studies that define U.S. regional solar energy resources, regional 


energy requirements and solar system approaches having the nearest 
term potential for economic applications. Areas covered include 
agricultural and industrial process heat, biomass, photovoltaic, solar 


thermal, wind and ocean thermal applications. Some of the most 
recent studies are identifying selected applications with significant 
total potential to stimulate early industrial interest and development. 
These type of results influence near-term directions, content, sched- 
ules, and goals of the Federal solar program. 


Projecting the market penetration of solar energy: a meth- 
odological review. Schiffel, D.; Costello, D.; Posner, D. (Solar 
Energy Research Inst., Golden, CO). pp 382-386 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
mn Section of the International Solar Energy Society, Inc. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Market penetration models have been used to supply both 
government and industry decisionmakers with insights into the po- 
tential of solar energy. A number of models have been developed 
recently which project the future market penetration of solar energy 
technologies. Significant solar market penetration efforts are de- 
scribed, and it is illustrated that each model contains the same basic 
six components or phases. The market penetration phase is consid- 
ered the critical element of these models. Research on historical 
patterns of innovation diffusion and reasoning by analogy lay the 
theoretical foundation for most existing solar penetration models. 
Application of diffusion research presents a key methodological 
problem. Potential methodological improvements to identify and 

uantify important decision variables through market research on 
decisionmaking process are discussed. 


25850 Output and employment impacts of solar heating. Peter- 
sen, H.C. (Utah State Univ., Logan). pp 450-455 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
on Section of the International Solar Energy Society, Inc. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Based on plausible levels of solar space and water heating 
utilization for 1985, this study estimates changes in sales and employ- 
ment for each of 131 sectors of the U.S. economy. The basic 
methodology involves augmenting an existing Input/Output table to 
include sectors reflecting solar technology. Data required to aug- 
ment the matrix were obtained from questionaires returned by exist- 
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ing firms involved in collector manufacture or solar space and water 
heating system sales. It was determined that the sectors most affect- 
ed by solar development will be those involved in electricity genera- 
tion and the mining, refining, and fabrication of metals, especially 
copper. The proportionate changes in industry sales and employment 
are not expected to be very great. Only — rolling and drawing 
is changed by as much as two percent. The finding suggests that the 
U.S. economy can accomodate an expanded use of solar heating 
without undue stress. 


25851 Solar energy: value to business vs. value to consumers. 
Davis, E.S.; Barbieri, R.H.; O’Toole, R.P. (Jet Propulsion Lab., 
Pasadena, CA). pp 456-463 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Surveys of process heat applications in California and similar 
surveys which are national in scope, have identified a large number 
of technically attractive applications for solar energy. However, 
there is a growing awareness that industry is unlikely to switch from 
fuel oil or natural gas to solar energy within the next ten years. A 
primary reason is shown to be a fundamental bias in U.S. tax policy 
combined with the risk of associating solar energy systems with 
business enterprises. The bias is illuminated by comparing use of 
solar energy by businesses with use by homeowners. In this compari- 
son the bias is extimated to exceed a factor of two. The bias exists 
over a wide range of business debt to investment ratios and home- 
owner tax brackets. Finally, the air pollution, fuel priority and fuel 
pricing policies which influence industrial decisions on solar energy 
are discussed. 


25852 Sensitivity analysis of solar heating systems economics. 
Brandemuehl, M.J.; Beckman, W.A. (Univ. of Wisconsin, Madison). 
pp 526-530 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Life cycle cost anaysis has become the accepted method for 
solar heating system economic evaluation. This method relies on 
many economic variables to predict future solar system and alterna- 
tive conventional system costs. Since there is an inherent uncertainty 
in even the most sophisticated cost predictions, the results of a life 
cycle cost analysis cannot be viewed objectively without recogniz- 
ing the impact of possible uncertainties. A method for evaluating the 
sensitivity of life cycle cost analysis results to the constituent eco- 
nomic variables is presented. It is based on an equation for the life 
cycle savings of a solar heating system over a conventional heating 
system which accounts for loan costs, fuel costs, miscellaneous costs 
(maintenance, insurance, parasitic power, etc.), salvage value, prop- 
erty taxes, and income taxes. Sensitivities are calculated by differen- 
— the life cycle savings equation with respect to each economic 
variable. 


25853 Economic viability of residential solar space heating and 
hot water systems: the impact of energy conservation and fuel prices. 
Klein, W.L. (Lawrence Berkeley Lab., CA). pp 531-536 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The purpose of this study is to investigate the relative impor- 
tance of energy conservation measures and fuel costs on the econom- 
ic viability of solar space heating and domestic hot water. Prelimi- 
nary results, based upon the life-cycle cost analysis of a new single 
family residential construction in San Francisco, California, indicate 
that: (i) although energy conservation measures do reduce solar 
system costs, they do not affect the rank order of solar with its major 
competitors (natural gas and electric residence). (ii) Energy prices 
have a more direct impact on the relative costs of solar and its 
competitors; at prices corresponding to the marginal sources of 
supply (e.g., new nuclear and LNG), solar system costs approach 
parity even with natural gas. 


25854 Economic tradeoffs between active and passive solar heat- 
ing and energy conservation on residential buildings. Abrash, M. 
(Total Environmental Action, Inc., Harrisville, NH); Sullivan, P.; 
Wirtshafter, R. pp 543-548 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Annual thermal performance of buildings with various levels 
of insulation, thermal mass, fenestration, and active space heating 
systems is examined. Initial increments of insulation are found to be 
most important; shutters, both winter and summer, are found to be 
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effective in conjunction with high thermal mass. Fixed overhang 
shading is found to be ineffective. A financial analysis is performed; 
first year costs show the conventional building to be best, but 
lifecycle analysis show energy conservation combined with direct 
heat gain to be cost-competitive under each of several economic 
assumptions. Incremental capital costs are also considered; there is a 
trade off between increased capital costs and decreased lifecycle 
costs for the passive buildings. 


25855 Solar energy breeders. Grimmer, D.P. (Los Alamos Sci- 
entific Lab., NM). pp 588-591 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An energy breeder can be defined as a device which creates 
capacity to generate useful energy without consuming energy stocks. 
Any solar conversion device (SCD) that delivers in its lifetime more 
energy than needed to maintain and rebuild itself in a solar energy 
breeder, since some of the surplus energy can be used to build more 
such SCD’s. A breeding SCD must necessarily produce energy of 
sufficiently high intrinsic quality (e.g., as electricity) or high tem- 
perature to provide energy at the various temperatures needed for its 
fabrication and maintenance. Thus, the amount of energy produced 
by an SCD breeder at various temperatures must be examined in 
addition to the simple energy quantity produced over a solar collec- 
tor lifetime. Capacity breeding rates are calculated for both SCD’s 
producing electricity intrinsically (e.g., photovoltaics) and for SCD’s 
producing both electricity and a significant amount of thermal 
energy (e.g., total solar energy systems). 


25856 Economic goals for solar thermal electric power systems. 
Gurfield, R.; Davis, C. (Jet Propulsion Lab., Pasadena). pp 597-600 
of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Developers of solar thermal power systems have adopted a 
goal to be competitive with conventional forms of power within the 
next 25 years. To obtain an estimate of what the cost of power is 
likely to be, a study was made of nine selected electric utilities 
located in high insolation areas of California, Arizona, New Mexico, 
and Texas. The study identified present capabilities and plans for 
future generation of electric energy, as well as costs of generation 
and transmission. By 1990, capacity will double. Issues on fuel 
supplies, environmental and reserve requirements and reliability 
were investigated for the potential impact on cost. Uncertainties are 
likely to result in higher but undertermined costs and possibly large 
reductions in reserve margins. A computer model was employed to 
calculate levelized busbar energy costs of generated electricity as a 
function of fuel costs under a variety of scenarios for 1985 to 2000. 


25857 Solar energy: will it conserve our non-renewable resources. 
Baron, S. (Burns and Roe, Inc., Oradell, NJ). pp 617-621 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

If solar energy applications are to be economically successful, 
then the energy consumed for fabricating, constructing, and operat- 
ing such plants must be less than the energy recovered over their 
operating life. The total consumption of fossil and nuclear energy 
resources to produce and operate solar heating systems is a signifi- 
cant portion of the energy that will be recovered by the solar panels 
over their operating life. Solar thermal electric plants in the South- 
west U.S. will pay back their energy requirements in less than five 
years. However, it is questionable that the payback years would be 
justified in other U.S. areas. Photovoltaic power plants are highly 
energy-intensive, and a detailed assessment shows that in operating 
such a plant for 30 years, the energy payback would be close to 20 
years. The U.S. solar energy development program must concentrate 
on designs and developments that use less energy-intensive materials 
if they are to be competitive with present energy alternatives. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 25793, 25804, 25850, 25851, 
25939, 25943, 25975, 26020, 26023, 26751, 28118 


25858 (EPRI-ER—651) Physiological effects of redirected solar 
radiation. Ham, W.T. Jr.; Sliney, D.H. (Black and Veatch Consult- 
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Engineers, Kansas City, MO (USA)). Aug 1978. 53p. Dep. 
IS, PC A04/MF AO1. 

The findings of an investigation into the potential hazards 
from redirected solar radiation from heliostats used in a solar ther- 
mal power facility are presented. Using high intensity optical sources 
to simulate the solar spectrum, hazards to skin and eyes are defined 
by wavelength in an attempt to establish burn thresholds, and thus to 
—" limits of exposure and restricted occupancy areas at the 

acility. 


25859 (N—78-25003) Political and legal Baer porn of develop- 
ing and operating a satellite power system. Final report. 
G.A. Jr. (ECON, Inc., Princeton, NJ (USA)). 15 Aug 1977. Contract 
JPL-954652. 234p. (NASA-CR—157077; ECON—77-195-1). NTIS 
PC Al11/MF AOl. is 

A number of political and legal implications of developi 
and operating a satellite power system (SPS) are Slestified "and 
studied in this report. These include the vulnerability of SPS to 
actions of adversaries, communications impacts, the legality of an 
SPS in orbit including on-orbit military protection, ged Led 
political concerns about deployment and operation of SPS, 
matic planning for SPS and the interaction of SPS wi 
regulatory agencies and major departments. In co ——- SPs to 
terrestrial power stations, it is seen that the political problems are 
neither clearly larger nor clearly smaller--they are clearly different 
and they are internationational in nature. If SPS is to become a 
reality these problems must be dealt with. Five major issues are 
identified. These must be resolved in order to obtain international 
acceptance of SPS. However, this study has found no insurmount- 
able obstacles that would clearly prohibit the deployment, operation 
and protection of an SPS fleet. 


25860 Implications of public attitudes for solar energy policy. 
Weis, P. (Solar Energy Research Inst., Golden, CO). pp 372-376 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Public attitude surveys are examined regarding support for 
government action on solar energy in general and for information 
dissemination and economic incentive programs in particular. 
Twenty-nine public attitude surveys with data relevant to solar 
energy policy were collected. Their findings were separated and 
recorded under major subject categories for analysis. There is signifi- 
cant support expressed in surveys for government action on solar 
energy, but nearly half of the respondents do not feel it should 
replace private effort. Over 70% of on say they like solar, 
but these positive attitudes do not translate directly into willingness 
to purchase. Information programs and economic incentives elicit 
approval from well over half of respondents. General knowledge of 
the existence of solar energy is high, yet about 40% of sampled 
respondents still have not seen a solar collector. Over 80% do not 
know details necessary to a purchase decision. Perception of cost 
seems to be related to purchase intent. Information programs and 
economic incentives can operate to affect that perception. 


25861 Solar heating and cooling commercialization: progress and 
problems. Yarosh, M.M.; Talwar, R. (Florida Solar Energy Center, 
Cape Canaveral). pp 377-381 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

On April 20, 1977, President Carter suggested a goal of 2.5 
million homes using solar energy by 1985, and he included incentives 
in the National Energy Plan to meet this goal. Market penetration 
studies by a number of reputable firms and very early experience in 
the rate of growth in solar energy use suggest that the goal, though 
difficult, can be achieved. The overriding goal, however, and indeed 
the reason for emphasis on early solar commercialization is the 
displacement of scarce fossil fuels, particularly petroleum and natu- 
ral gas. Using a number of assumptions, it is seen that 2.5 million 
units represent a saving of 0.08 million barrels per day of oil 
equivalent. This is indeed a modest fraction of the present residential 
heating energy demand (5.2 million barrels per day oil equivalent) 
and questions the viability of solar heating as a near-term alternate 
energy source. However, over the longer span of time, it is these 
early installations which will provide the pioneering efforts neces- 
sary to establish and develop criteria for design, performance, instal- 
lation, inspection, repair, warranty, and education within the solar 
field. It is vital that consumer experiences with these early installa- 
tions be satisfactory because widespread publicity on poor perform- 
ance of systems may irreparably damage the longer term potential 
for solar technology. The federal commercialization efforts in re- 
search, development, demonstration, and technology transfer are 
examined against the backdrop of the Florida experience with solar 
energy in the private market sector. 
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25862 Planning for solar access in new residential development. 
Jaffe, M. (American Society of Plannin 2 Chicago, IL). 
396-399 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(ed.). Newark, DE; American Section of the International solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Solar access is the amount of solar skyspace necessary for a 
solar energy system to operate efficiently. Although it may be 
protected through private agreements, such as covenants and express 
negative easements, it is best protected through public regulations 
supported by strong and explicitly public policies. Public policies 
must show that a valid public purpose exists in ——— the use of 
solar energy, as well as show specific levels of solar access protec- 
tion desired as a regulatory objective. Public regulations which can 
protect solar access include zoning and subdivision regulations, as 
well as public environmental assessments and miscellaneous controls. 


25863 Combining solar access alternatives. Kraemer, S.F. 
(Kraemer and Kendall, P.C., Se Spri we CO). pp 409-411 of 
Solar diversification. Vol. t, K. Frants, G.E. (ed.). 
Newark, DE; American Rod ord the International solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

No country in the world has developed a body of law 
adequate to assure te right of direct sunlight to a solar user. Ameri- 
can jurisprudence universally rejects the right to light. Modern core 
city and urban land development does not consider light a factor in 
planning. Solar systems require direct sunlight for efficient oper- 
ation. Therefore, the use of solar energy requires changes in the law. 
These changes to assure access in direct sunlight should untimately 
reach certain goals including protecting a solar user from a shadow, 
promoting the use of solar energy, and avoiding additional direct or 
indirect costs. There is no simple legal solution. A variety and 
combination of legal concepts are needed, including easements, 
covenants, nuisance laws, zoning, subdivision and land use regula- 
tions. Appropriate legal planning must begin now to assure that sun 
power becomes a viable energy alternative. 


25864 Model codes for solar energy. Cohn, M. pp 412-413 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (ed.). 
Newark, DE; American Section of the International solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The present legal situation in regard to solar energy is almost 
beyond imagination. State legislatures have adopted fragmented bills 
which have left solar energy backers confused. Present statutes are 
reviewed and model codes proposed. A great deal of legal work 
must be done for these models to even be considered as many 
jurisdictions have either case or statutory law which must be revised 
before solar legislation can be implemented. This paper is meant as 
one more step along the road to a logical code of solar legislation, a 
continuation of the author’s work which began in April 1974 with 
one of the first pieces of solar legislation in the U.S. 


25865 Pathways to mandatory solar adoption. Jenkins, A. (Cali- 
fornia Energy Commission, Sacramento). pp 414-418 of Solar diver- 
sification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (ed.). Newark, DE; 
— Section of the International solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A number of local and state governments have adopted 
various nonprice forms of mandating solar utilization through plan- 
ning and codes. These actions partly derive from normal processes 
by which local governments institutionalize technology. But the 
promise of solar energy as a problem solver is impelling mandatory 
solar adoption ahead of normal institutionalization processes. In the 
abstract, no one administrative approach for mandating is uncondi- 
tionally superior. The risks of mandatory solar adoption are assess- 
able in terms of market knowhow, dependability of installations, 
tangible benefits to the owner, and equitable administrative mecha- 
nisms. State and local government programs, plus evidence that solar 
water heating is demand limited, indicate general feasibility of man- 
dating some adoption. The pathways to mandatory adoption will 
include steps to control some market conditions. Considerations now 
focused on cost-effectiveness for the user may drift to a broader 
societal criterion due to the subsidized low average price of conven- 
tional energy. 


25866 State solar energy legislation. Block, D.L.; Yarosh, M.M. 
(Florida Solar Energy Center, Cape Canaveral). pp 419-425 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, é E. (ed.). Newark, 
— om Section of the International solar Energy Society, 
nc ) 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A review of the various legislative issues concerning solar 
energy and the laws enacted by the 50 states is presented. The issues 
are presented under the following nine areas of specific legislative 
action: tax incentives, solar use in public buildings, solar demonstra- 
tions, solar loan programs, solar information and promotion, testing 
and standards of solar systems, solar codes, solar access, and state 
financed solar R and D. Within each area, general comments and 
specific types of enacted solar energy legislation are discussed. Also 

discussed are other possible legislative issues on which no state 
action has been taken. Following the discussion of legislative issues 
is a section outlining techniques and making suggestions for the 
organization of a successful legislative program. This section empha- 
sizes the need for planning, knowing your legislator, and supplying 
concise and accurate information. 


25867 Challenge of establishing eligibility guidelines for the Cali- 
fornia solar energy tax credit. DeAngelis, M. (California Energy 
Commission, Sacramento). pp 426-430 of Solar diversification. Vol. 
2.2. Boeer, K.W.; Frants, ‘¢ E. (ed.). Newark, DE; American Sec- 
tion of the International solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The establishment of significant government incentives for 
the rapid utilization of solar energy systems requires the establish- 
ment of — definitions and concomitant rules. The definitions 
and rules form guidelines which are drawn to meet long range 
objectives. The process of establishing the guidelines, the general 
results, and the most significant issues are described. Two examples 
of applying the guidelines for a California solar energy tax credit are 
given. 


25868 Solar energy and social values. Bond, C.E. (Univ. of 
Illinois, Urbana). pp 443-449 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Recent events, and past actions of social movements in re- 
sponse to social problems, have activated a particular blend of 
emerging and traditional social values in the United States. These 
values enhance the prospects for a solar civilization. To be accepted 
and sustained by society, solar technology must encode within its 
physical and institutional structure the values which have made it an 
attractive alternative. The evolution of a network of institutions to 
provide a solar energy base for American society will require both 
socially acceptable technologies, and the acquisition of a social 
distribution of role-specific rules-of-thumb and recipe knowledge. 
This knowledge must be acquired through social interactions among 
a wide variety of individuals, for the new technologies. 31 refer- 
ences. 


25869 Environmental benefits of solar energy: an economic ap- 
proach, Yokell, M. (Solar Energy Research Inst., Golden, CO). pp 
464 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An analysis of the environmental benefits tc be reaped by 
replacing conventional sources of energy with solar sources has been 
conducted using the Strategic Environmental Assessment System 
(SEAS) model. This analysis projects pollution created both directly 
and indirectly by the energy sector of the economy from the present 
until the year 2000, under alternative assumptions on the state of the 
economy and the energy system. While the SEAS output is useful, 
the analysis has been carried further using the AMBIENT and 
BENEFITS models developed at Resources for the Future, Inc. The 
AMBIENT model takes data on the emissions of pollutants project- 
ed by SEAS and calculates exposures of values-at-risk to these 
pollutants. The BENEFITS model takes exposures and projects 
economic damages associated with those exposures. This model is an 
experimental procedure which is undergoing significant modifica- 
tion, development, and extension. (Abstract only.) 


25870 Review of the environmental effects of three solar energy 
technologies. Lawrence, K.A. (Solar Energy Research Inst., Golden, 
CO). pp 592-596 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

No method of energy production is without some environ- 
mental effects. Solar energy technologies are no different. Data are 
reviewed and summarized on the environmental effects of three solar 
energy technologies: photovoltaic cells, wind energy conversion 
(WEC), and the solar thermal central receiver. Potential effects are 
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identified for each of the life cycle phases: resource extraction and 
component manufacture, plant construction, operation, and decom- 
mission. The solar energy technologies are assumed to be deployed 
as a centralized energy production facility. The technologies exam- 
ined are materials intensive compared to fossil fuel plants with the 
same power rating. As a result, the life cycle phase of resource 
extraction and component production is the most environmentally 
hazardous. Impacts of plant construction will be somewhat site 
specific but should approximate impacts associated with any large 
construction activity. The operation phase is relatively environmen- 
tally benign. None of the options emit air or water pollutants. WEC 
operation does produce low-level noise pollution and present haz- 
ards to flying species. Solar thermal facilities equipped with wet 
cooling towers may affect local air quality via cooling tower drift. 
Decommission of WEC, solar thermal, and Si-photovoltaic facilities 
should present no environmental hazards, although disposal of 
CdSGaAs cells will require care. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 25943 


25871 PROJECT: SOLARMOBILE. Gruenwald, O. pp 649- 
654 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

PROJECT: SOLARMOBILE is a concise nontechnical 
policy statement which sums up the socio-economic-political-scien- 
tific rationale for launching a new private-public partnership, a 
Manhattan-type project, to develop a sun-powered car which, along 
with externalities, would promise to bring us into a new era, solving 
the gathering energy crisis facing America and the World. 


PHOTOVOLTAIC CONVERSION 


REFER ALSO TO CITATION(S) 25814, 25845, 25846, 25847, 
25855, 26105, 27273 


25872 (COO—4094-18) Solar photovoltaic field tests and appli- 
cations project. Monthly report, 1 January—31 January 1978. (Massa- 
chusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 1978. 
Contract EY-76-C-02-4094. 3lp. Dep. NTIS, PC A03/MF AOI. 

Progress is reported for the following tasks: agriculture appli- 
cations; Natural Bridges National Monument; rooftop test bed; Chi- 
cago Museum of Science and Industry; data management; materials, 
processes, and testing; and power conditioning and handling. (MHR) 


25873 (COO—4094-19) Solar photovoltaic field tests and appli- 
cations project. Monthly report, 1 February—28 February 1978. (Mas- 
sachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 1978. 
Contract EY-76-C-02-34094. 30p. Dep. NTIS, PC A03/MF AOl. 

Progress is reported for the following tasks: agriculture appli- 
cations; Natural Bridges National Monument; rooftop test bed; Chi- 
cago Museum of Science and Industry; data management; materials, 
processes, and testing; and power conditioning and handling. (MHR) 


25874 (COO—4094-20) Solar photovoltaic field tests and appli- 
cations project. Monthly report, 1 March 1978—31 March 1978. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
1978. Contract EY-76-C-02-4094. 40p. Dep. NTIS, PC A03/MF 
AOl. 


Progress is reported for the following tasks: agriculture appli- 
cations; Natural Bridge National Monument; rooftop test bed; Chica- 
go Museum of Science and Industry; data management; materials, 
processes, and testing; and power conditioning and handling. (MHR) 


25875 (COO—4577-3) Combined photovoltaic and thermal 
hybrid collector systems. Kern, E.C. Jr.; Russell, M.C. (Massachu- 
setts Inst. of Tech., Lexington (USA). Lincoln Lab.). 1978. Contract 
EG-77-S-02-4577. 6p. (CONF-780619—24). Dep. NTIS, PC A02/ 
MF AOI. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

Solar energy collectors that produce both electric and ther- 
mal energy are an attractive alternative to individual thermal and 
photovoltaic collectors for certain applications and climates. Eco- 
nomic results from a system analysis indicate that hybrid collector 
systems are attractive in small buildings that have substantial heating 
loads. Passively cooled photovoltaic panels are best suited for struc- 
tures located in regions where year-round air conditioning and small, 
low-grade, thermal energy demands predominate. Hybrid collectors 
are to be tested according to ASHRAE standards and a full-system 
experiment incorporating a photovoltaic array installed at the Solar 
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Energy Research Facility of the University of Texas will be con- 
ducted by Lincoln Laboratory. 


25876 (DOE/JPL/1012—78/7A) Photovoltaic module 
qualification and testing specification. (Jet Propulsion Lab., Pasadena, 
CA (USA)). 24 Mar 1978. Contract EX-76-A-29-1012. 29p. GPL— 
5101-65). Dep. NTIS, PC A03/MF AOI. 

This specification establishes minimum design, qualification 
and acceptance requirements for terrestrial solar cell modules suit- 
able for incorporation in photovoltaic array applications in the 20 
kW to 500 kW range, such as defined by Department of Energy 
PRDA EM-D-04-0038. Both mandatory and recommended require- 
ment levels for selected performance criteria have been specified for 
modules within these arrays. As applicable, the manufacturer/con- 
tractor shall be responsible for generation and selection of appropri- 
ate design or test levels within the scope of these criteria. Specifica- 
tion of any additional requirements as necessary to satisfy the partic- 
ular array or system application shall be the responsibility of the 
manufacturer/contractor. Environmental requirements imposed by 
this specification are considered to be the minimum level acceptable 
to DOE. 


25877 (DOE/JPL/1012—78/10(Rev.A)) Block IV solar cell 
module design and test specification for Intermediate Load Center 
applications. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Nov 
1978. Contract EX-76-A-29-1012. 32p. Dep. NTIS, PC A03/MF 
AOl. 

Requirements are established for performance of terrestial 
solar cell modules intended for use in various test applications 
typically characterized as Intermediate Load Centers. During the 
1979 to 1980 time period, such applications are expected to be in the 
20 kilowatt to 500 kilowatt size range. In addition to module design 
and performance requirements, a series of characterization and quali- 
fication tests necessary to certify the module design for production, 
and the necessary performance tests for acceptance of modules are 
also specified. 


25878 (DOE/JPL/1012—78/17) Economic analysis of a candi- 
date 50 cents/Wpk flat-plate photovoltaic manufacturing technology. 
Low-Cost Solar Array Project 5101-94, Aster, R.W. (et Propulsion 
Lab., Pasadena, CA (USA)). 1 Dec 1978. Contract EX-76-A-29- 
1012. 49p. Dep. NTIS, PC A13/MF AOl1. 

The SAMICS methodology was used to analyze the first 
candidate manufacturing sequence that could meet the LSA 
Projects’s 1986 price goal. That goal represents a reduction in 
photovoltaic prices by a factor of a hundred over a 10-year period, 
from approximately 50 $/Wpk in 1975 to 50 cents/Wpk in 1986. The 
results of analysis which has occurred since the original presentation 
of the 5 cents/Wpk candidate factory at the 10th LSA Project 
Integration Meeting are described. Briefly, if a number of events 
occur, such as a high cell efficiency (14% for this technology), 
vertical industry integration, long periods of amortizing the initial 
capital investment, and full utilization of a large plant, then a price of 
39.9 cents/Wpk is possible. Non-optimal circumstances will increase 
this required price, and several of these circumstances are addressed. 


25879 (DOE/JPL/954605—4) Development of low-cost, high 
energy-per-unit-area solar cell modules. Quarterly report No. 4, Octo- 
ber 1—December 31, 1977. Jones, G.T.; Chitre, S. (Sensor Technol- 
ogy, Inc., Chatsworth, CA (USA)). Dec 1977. Contract NAS-7-100- 
954605. 39p. Dep. NTIS, PC A03/MF AO1. 

Production techniques and process procedures were the pri- 
mary tasks emphasized. Two surface macrostructure processes were 
written in detail, production techniques analyzed, and technical 
results reported. The surface macrostructure process, that produced 
the best solar cell electrical performance, utilized a sequential etch- 
ing process procedure suitable for large scale, low-cost, production. 
A silicon solar cell laserscribing technique was reported in detail. 
While the laserscribe can cut through a p-n junction without damag- 
ing the junction, it was shown that the laser-scribing technique was 
important. Included in the discussion is wafer alignment, laserscrib- 
ing methodology and wafer breaking technique. Electrical perform- 
ance analysis was made for hexagonal solar cells processed with four 
grid pattern designs. It was experimentally shown that the electrical 
performance of solar cells with the same grid line coverage was 
relatively insensitive to grid pattern design. A process procedure for 
automatically spinning an anti-reflective coating onto a solar cell was 
analyzed in detail. An optimized technique suitable for production 
was achieved. A SAMICS analysis for all hexagonal solar cell 
process steps and a module assembly progressed significantly this 
quarter. Upon completion a detailed process cost analysis will be 
reported. 


25880 (DOE/JPL/954854—3) Phase 2 of the array automated 
assembly task for the low-cost Silicon Solar Array Project. Third 
quarterly report. Wihl, M. (Solarex Corp., Rockville, MD (USA)). 
Jul 1978. Contract NAS-7-100-954854. Slip. Dep. NTIS, PC A04/ 
MF AOl. 
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The results of the continuing work done on the feasibility of 
manufacturing photovoltaic solar modules in a future automated 
production facility are documented. During this quarter, the verifi- 
cation of metallization and junction formation were completed, and 
the verification of interconnection and encapsulation of cells into 
modules was started. 


25881 (DOE/NASA/1022—78/42) Photovoltaic tests and appli- 
cations project progress report for April 1976—June 1977. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Nov 1978. Contract EX-76-A-29-1022. 91p. 
(NASA-TM—79018). Dep. NTIS, PC A0S/MF AO1. 

The activities and accomplishments of the Photovoltaic Tests 
and Applications Project during the period April 1976 through June 
1977 are summarized. Results of efforts to identify potential near- 
term photovoltaic applications and users are discussed, including the 
outcome of an extensive survey of Federal government agencies. 
The status of application experiments is presented, with descriptions 
being given of 34 experiments either in operation or being readied 
for operation. Various general engineering efforts are reported, 
including the design and construction of a photovoltaic Systems Test 
Facility at LeRC. Efforts to develop a high efficiency 10 kVA self- 
commuted inverter and controller specifically designed for photo- 
voltaic systems are also discussed. The results of a wide variety of 
activities in the area of photovoltaic measurements and standards are 
related, including performance measurements, endurance testing, 
design of a standard solar reference cell, and the development of 
terrestrial measurement procedures. Documents generated by the 
Project during the reporting period are listed in an Appendix. 


25882 (DOE/NASA/1892—78/1) Block II solar cell module 
environmental test program. Holloway, K.L. (Naval Weapons Sup- 


port Center, Crane, IN (USA)). Oct 1978. Contract -16-A-29- 
1022. 56p. (NASA-CR—159393; WQEC/C—78-224). Dep. NTIS, 
PC A04/MF AOl1. 

Environmental tests were conducted on solar cell modules 
produced by four different manufacturers. The tests were performed 
to establish failure modes of the modules and determine the relative 
resistance of various manufacturers’ modules to different environ- 
ments. Functional and visual checks were made to determine the 
effects of the environments. The tests caused cracked cells, cracked 
encapsulant and encapsulant delaminations on various modules. Re- 
sults show that Spectrolab modules were more resistant to the 
applied environmental tests than Solar Power, Solarex and Sensor 
Technology modules. 


25883 (MIT-EL—78-004) Diffusion of photovoltaics: back- 
ground, modeling, and initial reaction of the agricultural-irrigation 
sector. Lilien, G.L. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Mar 1978. Contract EX-76-A-01-2295-037. 95p. Dep. 
NTIS, PC A05/MF A011. 

The background, development, and calibration of a model of 
innovation-diffusion, designed to help allocate government field test 
and demonstration resources in support of a photovoltaic technology 
across sectors, regions, and over time are reviewed. Current work in 
the area of diffusion and substitution models, and a brief review of 
current theory in the buyer behavior area are covered. A model is 
developed, drawing upon concepts in these areas, and its computer 
implementation is reviewed. The measures needed to calibrate the 
model are performed in the agricultural-irrigation sector in conjunc- 
tion with a field installation in Mead, Nebraska. Conclusions from 
the analysis of those results are presented. Additional model devel- 
opments and the potential of a model-use to support decision-making 
for government programs are reviewed. 


25884 (N—78-24553) Development and evaluation of die materi- 
als for use in the growth of silicon ribbons by the inverted ribbon 
growth process, task 2, Issa project. Quarterly report. Duffy, M.T.; 
Berkman, S.; Cullen, G.W.; Moss, H.I. (RCA Labs., Princeton, NJ 
(USA)). Dec 1977. Contracts NAS7-100;JPL-954901. 3lp. (NASA- 
CR—157096; QR—1). NTIS PC A03/MF AO1. 

Silicon sessile drop experiments were performed on a variety 
of commercially available refractory carbides, nitrides, oxides, and 
borides to examine the potential of these materials for applications 
involving either direct contact with molten silicon or as substrates 
for CVD coatings in the fabrication of dies and crucibles for 
containing molten silicon. Simultaneous experiments were also con- 
ducted with CVD layers of SiC, SisN,, and SiOxNy. Silicon nitride 
layers, deposited with NHs:SiH, ratios ranging from 100:1 down to 
5:1, were examined in sessile drop experiments to determine if the 
layers are degraded as a result of using lower reagent ratios. Prelimi- 
nary experiments were undertaken on the stability of CVD Si3N, 
near the melting point of silicon. Silicon ribbon segments were 
grown from vitreous carbon dies which had been coated with CVD 
SisNs. Depending upon the purity of the die materials, ribbon 
resistivity values up to 40 Omega cm were obtained. 
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25885 (N—78-24620) Development of a high efficiency thin sili- 
con solar cell. Final report. Lindmayer, J.; Wrigley, C.Y. (Solarex 
a Rockville, MD (USA)). Sep 1977. Contracts NAS7-100;JPL- 
954290. 98p. (NASA-CR—157078). NTIS PC A05/MF AOl1. 

A key to the success of this program was the breakthrough 
development of a technology for producing ultra-thin silicon slices 
which are very flexible, resilient, and tolerant of moderate handling 
abuse. Experimental topics investigated were thinning technology, 
gaseous junction diffusion, aluminum back alloying, internal reflec- 
tance, tantalum oxide anti-reflective coating optimization, slice flexi- 
bility, handling techniques, production rate limiting steps, low tem- 
perature behavior, and radiation tolerance. 


25886 (N—78-24622) Silicon materials task of the low cost solar 
array project, phase 2. Quarterly report, 1 Oct—31 Dec 1977. Hop- 
kins, R.H.; Davis, J.R. Jr; Blais, P.D.; Rohatgi, A.; Rai-choudhury, 
P. (Westinghouse Electric Corp., Pittsburgh, PA (USA)). 31 Dec 
1977. Contracts NAS7-100;JPL-954331. 96p. (NASA-CR—157082). 
NTIS PC A05/MF AO. 

The object of phase 2 of this program is to investigate and 
define the effects of various processes, contaminants and process- 
contaminant interactions in the performance of terrestrial solar cells. 
The major effort this quarter was in the areas of crystal growth and 
thermal processing, comparison of impurity effects in low and high 
resistivity silicon, modeling the behavior of p-type ingots containing 
Mo, and C and, quantitative analysis of bulk lifetime and junction 
degradation effects in contaminated solar cells. The performance of 
solar cells fabricated on silicon web crystals grown from melts 
containing about 10~**/cu cm of Cr, Mn, Fe, Ni, Ti, and V, respec- 
tively were measured. Deep level spectroscopy of metal-contaminat- 
ed ingots was employed to determine the level and density of 
recombination centers due to Ti, V, Ni, and Cr. 


25887 (N—78-24623) Low cost silicon solar array project silicon 
materials task: establishment of the feasibility of a process capable of 
low-cost, high volume production of silane (step 1) and the pyrolysis of 
silane to semiconductor-grade silicon (step 2). Quarterly progress 
report, Jul—Sep 1977. Breneman, W.C.; Farrier, E.G.; Rexer, J. 
(Union Carbide Corp., New York (USA)). Sep 1977. Contracts 
NAS7-100;JPL-954334. 37p. (NASA-CR—157100; QPR—8). NTIS 
PC A03/MF AOl. 

Extended operation of a small process-development unit rou- 
tinely produced high quality silane in 97+% yield from dichlorosi- 
lane. The production rate was consistent with design loadings for the 
fractionating column and for the redistribution reactor. A glass fluid- 
bed reactor was constructed for room temperature operation. The 
behavior of a bed of silcon particles was observed as a function of 
various feedstocks, component configurations, and operating condi- 
tions. For operating modes other than spouting, the bed behaved in 
an erratic and unstable manner. A method was developed for casting 
molten silicon powder into crack-free solid pellets for process evalu- 
ation. The silicon powder was melted and cast into thin walled 
quartz tubes that sacrificially broke on cooling. 


25888 (N—78-24624) Low cost silicon solar array project silicon 
materials task: establishment of the feasibility of a process capable of 
low-cost, high volume production of silane (step 1) and the pyrolysis of 
silane to semiconductor-grade silicon (step 2). Quarterly progress 
report, Oct—Dec 1977. Breneman, W.C.; Cheung, H.; Farrier, E.G.; 
Morihara, H. (Union Carbide Corp., New York (USA)). Dec 1977. 
Contracts NAS7-100;JPL-954334. 78p. (NASA-CR—157101; 
QPR—9). NTIS PC A05/MF AO1. 

A quartz fluid bed reactor capable of operating at tempera- 
tures of up to 1000 C was designed, constructed, and successfully 
operated. During a 30 minute experiment, silane was decom 
within the reactor with no pyrolysis occurring on the reactor wall or 
on the gas injection system. A hammer mill/roller-crusher system 
— to be the most practical method for producing seed materi- 

from bulk silicon. No measurable impurities were detected in the 
silicon powder produced by the free space reactor, using the cathode 
layer emission spectroscopic technique. Impurity concentration fol- 
lowed by emission spectroscopic examination of the residue indicat- 
ed a total impurity level of 2 micrograms/gram. A pellet cast from 
this powder had an electrical resistivity of 35 to 45 ohm-cm and P- 
type conductivity. 


25889 (N—78-24626) Evaluation of selected chemical processes 
for production of low-cost silicon phase 2. silicon material task, low- 
cost silicon solar array project. Quarterly progress report, 1 Oct—31 
Dec 1977. Blocher, J.M. Jr; Browning, M.F.; Rose, E.E.; Thompson, 
W.B.; Schmitt, W.A. (Battelle Columbus Labs., OH (USA)). 20 Jan 
1978. Contracts NAS7-100;JPL-954339. 39p. (NASA-CR—24626). 
NTIS PC A03/MF AO1. 

Progress from October 1, 1977, through December 31, 1977, 
is reported in the design of the 50 MT/year experimental facility for 
the preparation of high purity silicon by the zinc vapor reduction of 
silicon tetrachloride in a fluidized bed of seed particles to form a free 
flowing granular product. 
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25890 (N—78-24632) Accelerated/abbreviated test methods, 
study 4 of task 3 (encapsulation) of the low-cost silicon solar array 
project. Quarterly progress report, Oct—Dec 1977. Kolyer, J.M.; 
Mann, N.R. (Rockwell International Corp., Anaheim, CA (USA). 
Autonetics Strategic Systems Div.). 3 Jan 1978. Contracts NAS7- 
100;JPL-954458. 17p. (NASA-CR—157087; ERDA/JPL—954458- 
77/8). NTIS PC A02/MF AO1. 

Inherent weatherability is controlled by the three weather 
factors common to all exposure sites: insolation, temperature, and 
humidity. Emphasis was focused on the transparent encapsulant 
portion of miniature solar cell arrays by eliminating weathering 
effects on the substrate and circuitry (which are also parts of the 
encapsulant system). The most extensive data were for yellowing, 
which were measured conveniently and precisely. Considerable data 
also were obtained on tensile strength. Changes in these two proper- 
ties after outdoor exposure were predicted very well from acceler- 
ated exposure data. 


25891 (N—78-24634) Novel duplex vapor-electrochemical 
method for silicon solar cells. Quarterly progress report, 1 Aug—31 
Oct 1977. Kapur, V.K.; Nanis, L.; Sanjurjo, A. (SRI International, 
Menlo Park, CA (USA)). Dec 1977. Contracts NAS7-100;JPL- 
954471. 29p. (NASA-CR—157090; ERDA/JPL—954471-77/4). 
NTIS PC A03/MF AOl1. 

Silicon obtained by the SiF,-Na reaction was analyzed by 
spark source mass spectrometry (SSMS). Silicon samples prepared 
from induction melted powder were evaluated for electrical proper- 
ties using four point probe conductivity and thermoelectric methods. 
The amount of silicon produced was increased from 25 g per batch 
(in the glass reactor) to greater than 70 g per batch in the stainless 
steel reactor. The study of the effects of reaction variables such as P 
sub SiF4 and maximum temperature attained on the particle size of 
silicon powder showed that the silicon particle size tends to grow 
larger with increasing pressure of the SiF4 gas in the reaction 
system. 


25892 (N—78-24637) Solar silicon via the Dow Corning process. 
Quarterly report. Hunt, L.P.; Dosaj, V.D.; Mccormick, J.R. (Dow 
Corning Corp., Midland, MI (USA). Solid-State Research and De- 
velopment Lab.). Jan 1978. Contracts NAS7-100;JPL-954559. 17p. 
(NASA-CR—157065). NTIS PC A09/MF AO1. 

Carbon, as a reductant for quartz, must be made available so 
as to have suitable reactivity in conjunction with high purity, espe- 
cially with respect to boron and phosphorus. A detailed experimen- 
tal plan was developed to do this. Different sources of carbon were 
selected to be subjected to various purification methods and reactiv- 
ity-enhancement processes. A developmental scale arc furnace was 
installed to perform quartz-carbon reactivity testing. 


25893 (N—78-24639) Silicon solar cells with a total power capac- 
ity of 30 kilowatts. Final technical report. (Solarex Corp., Rockville, 
MD (USA)). 31 Oct 1977. Contract JPL-954577. 17p. (NASA-CR— 
157066). NTIS PC A02/MF AO1. 

The bulk of the contract effort was carried out in the follow- 
ing two phases: Phase 1 -- module design, Pre-production module 
fabrication, inspection and test. Phase 2 -- Production, test and 
delivery. Effort during the first two months of the contract concen- 
trated on design of a solar module to meet specification. Basic 
module design resulting from this effort is as follows: (1) frame 
design; (2) cell pan design; (3) cell interconnection; (4) encapsulation; 
(5) electrical performance. 


25894 (N—78-24640) Low cost silicon solar array project silicon 
materials task. Quarterly technical report, Jul—Sep 1977. (Westing- 
house Electric Corp., Trafford, PA (USA). Power Circuit Breaker 
Div.). Sep 1977. Contracts NAS7-100;JPL-954589. 35p. (NASA- 
CR—157092; ERDA/JPL—954589-77/3). NTIS PC A03/MF AO1. 

A program was established to develop a high temperature 
silicon production process using existing electric arc heater technol- 
ogy. Silicon tetrachloride and a reductant will be injected into an arc 
heated mixture of hydrogen and argon. Under these high tempera- 
ture conditions, a very rapid reaction is expected to occur and 
proceed essentially to completion, yielding silicon and gaseous 
sodium chloride. Techniques for high temperature separation and 
collection of the molten silicon will be developed using standard 
engineering approaches, and the salt vapor will later be electrolyti- 
cally separated into its elemental constituents for recycle. Prelimi- 
nary technical evaluations and economic projections indicate not 
only that this process appears to be feasible, but that it also has the 
advantages of rapid, high capacity production of good quality 
molten silicon at a nominal cost. 


25895 (N—78-24644) Development and testing of shingle-type 

solar cell molecules. Quarterly report. Shepard, N.F. (General Elec- 

tric Co., Philadelphia, PA (USA). Space Div.). 5 Jan 1978. Contracts 

ae 53p. (NASA-CR—24644). NTIS PC A04/ 
AOl. 
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The details of a shingle module design which produces in 
excess of 97 watts/sq m of module area at 1 kW/sq m insolation and 
at 60 C are reported. This selected design employs a tempered glass 
coverplate to provide the primary solar cell structural support. The 
fabrication and testing of a preproduction module of this design has 
demonstrated that this selected approach will meet the environmen- 
tal testing requirements imposed by the contract. 


25896 (N—78-24654) Development of an improved high efficien- 
cy thin silicon solar cell. Quarterly report. Lindmayer, J. (Solarex 
Corp., Rockville, MD (USA)). Jan 1978. Contracts NAS7-100;JPL- 
954883. 17p. (NASA-CR—157058). NTIS PC A02/MF AO1. 

Efforts were concerned with optimizing techniques for thin- 
ning silicon slices in NaOH etches, initial investigations of surface 
texturing, variation of furnace treatments to improve cell efficiency, 
initial efforts on optimization of gridline and cell sizes and Pilot Line 
fabrication of quantities of 2 cm x 2 cm 50 mcrometer thick cells. 


25897 (N—78-24658) Long-term radiation effects on GaAs solar 
cell characteristics. Final report, 1 Jun 1977—31 May 1978. Hein- 
bockel, J.H.; Doviak, M.J. (Old Dominion Univ., Norfolk, VA 
(USA). Research Foundation). May 1978. 77p. (NASA-CR— 
157151). NTIS PC A05/MF AOI1. 

This report investigates preliminary design considerations 
which should be considered for a space experiment involving Gal- 
lium Arsenide (GaAs) solar cells. The electron radiation effects on 
GaAs solar cells were conducted in a laboratory environment, and a 
statistical analysis of the data is presented. In order to augment the 
limited laboratory data, a theoretical investigation of the effect of 
radiation on GaAs solar cells is also developed. The results of this 
study are empirical prediction equations which can be used to 
estimate the actual damage of electrical characteristics in a space 
environment. The experimental and theoretical studies also indicate 
how GaAs solar cell parameters should be designed in order to 
withstand the effects of electron radiation damage. 


25898 (N—78-24688) Study of test methods for large flexible 
solar arrays (velsa). Final report. Vincent, C.R.; Zimmermann, K.J.; 
Luessi, H.R. (Aerospace Engineering Office, Zurich (Switzerland)). 
Jul 1977. Contract ESTEC-2990/76-NL-HP(SC). 276p. (ESA- 
CR(P)—1016). NTIS PC A13/MF A011. 

Methods and means to predict and verify the dynamic on- 
orbit characteristics of large flexible solar arrays are discussed. The 
actual status is given by surveys of available computer programs, 
recent correlation work, test facilities, and test methods. Required 
verification tests are listed and, in the outline of particular tests, the 
gravity effects are checked. Analytical methods investigated for the 
prediction of the dynamic characteristics take into account material 
and geometrical nonlinearities as well as thermal transient loads. 
Algorithms for the correlation of the mathematical model to test 
results are discussed. Based on cost estimates, feasibility of tests and 
analytical aspects, suitable verification programs are elaborated for 
both stowed and deployed configurations. Considering test priorities, 
a reduced cost program is set up in parallel. The accuracy in the 
prediction of the solar array dynamic characteristics is mainly im- 
proved by a logic sequence of tests starting at component level and 
following various assembly stages as well as by the correlation of the 
mathematical model. 


25899 (N—78-24974) Samics support study. Volume 1. Cost ac- 
count catalog. Final report. (Barry (Theodore) and Associates, Los 
Angeles, CA (USA)). Sep 1977. Contracts NAS7-100;JPL-954800. 
94p. (NASA-CR—157131; ERDA/JPL—954800-77/2.1). NTIS PC 
A04/MF AOl1. 

The Jet Propulsion Laboratory (JPL) is examining the feasi- 
bility of a new industry to produce photovoltaic solar energy collec- 
tors similar to those used on spacecraft. To do this, a standardized 
costing procedure was developed. The Solar Array Manufacturing 
Industry Costing Standards (SAMICS) support study supplies the 
following information: (1) SAMICS critique; (2) Standard data base-- 
cost account structure, expense item costs, inflation rates, indirect 
requirements relationships, and standard financial parameter values; 
(3) Facilities capital cost estimating relationships; (4) Conceptual 
plant designs; (5) Construction lead times; (6) Production start-up 
times; (7) Manufacturing price estimates. 


25900 (N—78-25109) Space industrialization. Volume ITI: space 
industrialization implementation concepts. Final report. (Rockwell 
International Corp., Downey, CA (USA). Space Div.). 14 Apr 1978. 
Contract NAS8-32198. 258p. (NASA-CR—150722; SD—78-AP- 
0055-3). NTIS PC A12/MF AO1. 

Methods for selecting the most viable program options are 
examined along with techniques for hardware development. Several 
separate program options are defined, and future plans for space 
exploitation are reviewed. Hardware elements in various sectors of 
space are discussed in detail to provide a definition for the major 
functional elements and operations. 
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25901 (N—78-25450) Natural frequencies of a four point-sup- 
ported rectangular plate using the rayleigh-ritz method. Kerstens, J. 
(Royal Netherlands Aircraft Factories Fokker, Schiphol-Oost. Space 
Div.). Mar 1977. 38p. (FOK-RV—77-38). NTIS PC A03. 

In the design of solar panels the first natural frequency must 
be as _ as possible for a plate supported by four hold-down 
points. The energy method is used to obtain the fundamental fre- 

uency of this plate. This fundamental frequency is computed using 
the Rayleigh- "Ritz method. 


25902 (N—78-25544) The recombination velocity at iii-v com- 
pound heterojunctions with applications to Al /sub x/ Ga/sub 1-x/As- 
GaAs/sub 1-y/Sb/sub y/. Kim, J.S. (Stanford Univ., CA (USA). 
Solid-State Electronics Labs.). May 1978. 78p. (NASA-CR—157181; 
SU-SEL—78-014). NTIS PC A05/MF AO1. 
Interface recombination velocity in Al/sub x/Ga/sub 1-x/As- 
GaAs and Alo ss Gao 1sAs-GaAs/sub 1-y/Sb/sub y/ heterojunction 
systems was studied as a function of lattice mismatch. The results are 
applied to the design of highly efficient III-V heterojunction solar 
cells. A horizontal liquid-phase epitaxial growth system was used to 
prepare p-p-p and p-p-n double heterojunction test samples with 
ified values of x and y. Samples were grown at each composi- 
tion, with different GaAs and GaAsSb layer thicknesses. A method 
was develo to obtain the lattice mismatch and lattice constants in 
mixed single crystals grown on (100) and (111)B oriented GaAs 
substrates. 


25903 (SAN—1250-4) Research on lattice-mismatched semi-con- 
ductor layers. Quarterly progress report no. 1, August 1978—October 
1978. Moon, R.L. (Varian Associates, Palo Alto, CA (USA)). Nov 
1978. Contract EY-76-C-03-1250. 14p. Dep. NTIS, PC A02/MF 
AOl. 

Portions of document are illegible. 

The AlGaAsSb system is well suited for a two bandgap solar 
cell because of the ability to grow all the necessary junctions and 
window layers at a common lattice parameter value. However, 
earlier work on this contract has shown that the lattice mismatch 
between the substrate and the GaAsSb alloy composition for the low 
bandgap cell reduces the cell performance more than was expected. 
Several ways of improving this situation, are examined. One way is 
to maximize the performance for the —s minority carrier diffu- 
sion lengths. This requires growing thicker than usual p-type 
GaAsSb layers. Another method is to grow on a substrate-oriented 
(100) rather than (111), in order to reduce dislocation bunchings 
which often have densities > 107cm ~?. Finally, the VPE growth of 
the ternary and quaternary antimonide compounds by organometal- 
lic may result in longer minority diffusion lengths by either improv- 
ing the dislocation morphology or by reducing the trap densities. 
Experiments in these three areas are discussed. 


25904 (SAND—78-1583C) High temperature operation of two- 
junction photovoltaic converters. Mitchell, K.W. (Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 4p. (CONF- 
781210—1). Dep. NTIS, PC A02/MF AOI1. 

From IEEE electron devices meeting; Washington, DC, USA 
(4 Dec 1978). 

Multijunction solar cells can have important application in 
combined photovoltaic/thermal systems. Over one-third of industrial 
process heat is used at temperatures below 400°K. Optimized two- 
cell photovoltaic converters are predicted to have efficiencies up to 
39 percent at 300°K and up to 29 percent at 450°K, thus maintaining 
high efficiencies at temperatures compatible with thermal applica- 
tions. Operating the cells independently rather than in series pro- 
vides no major gain in efficiency except where the cells would 
operate at different temperatures. 


25905 (SAND—78-2184C) Photovoltaic concentrator system 
technology and applications experiments. Burgess, E.L. (Sandia Labs., 
Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 10p. 
(CONF-790305—2). Dep. NTIS, PC A02/MF AOI1. 

From ASME gas turbine closed-cycle session; San Diego, 
CA, USA (11 Mar 1979). 

Photovoltaic systems offer the potential of providing a signifi- 
cant portion of the nation’s electrical energy needs by converting 
solar energy directly into electrical energy. The major obstacle 
preventing this potential from being realized is the cost of photovol- 
taic systems. One approach to reducing system cost is to concentrate 
sunlight on the photovoltaic cells, increasing their output and, hence, 
decreasing the amount of cell area required for a given power 
output. This concept essentially trades high cost cell area for lower 
cost concentrating optics area. Photovoltaic concentrator technol- 
ogy is still in the development stages but has made considerable 
— and gained significant attention during the past few years. 

is technology is described and its future potential is discussed. In 


addition, brief summaries of several concentrator applications experi- 
ments which are in the system design phase are presented. The 
purpose of these experiments is to provide on-site experience with 
photovoltaic concentrator systems. 
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25906 (SAND—78-7043) Requirements definition and prelimi- 
nary design of a photovoltaic central station test facility. Task 1 
technical report: facility requirements definition. Ruzek, J.B.; Stolte, 
W.J. (Bechtel National, ne San Francisco, CA (USA)). Oct 1978. 
Contract EY-76-C-04-0789. 126p. Dep. NTIS, PC A0O7/MF AOl. 

Test Facility (CSTF) would be used to test various photovol- 
taic array designs, system configurations, and operational modes. In 
order to define the requirements of the CSTF, both electric utilities 
and photovoltaic manufacturers have been surveyed to determine 
their needs. The major criteria that will lead to a CSTF design to 
best satisfy the needs of the electric utilities, photovoltaic manufac- 
turers, and the National Photovoltaic Program Plan are presented. 


(MHR) 


25907 Solar cell materials and their basic parameters. Bucher, E. 
(732810198). Appl. Phys.; 17: No. 1, 1-25(Sep 1978). 

Parameters such as the energy gap Eg, open circuit voltage 
Voc, short circuit current density jsc, fill factor F.F., efficiency eta, 
antireflection coating condition A.R. and illumination conditions of 
currently known photovoltaic diodes are reviewed and tabulated, 
followed by some critical comments. 


25908 Computer aided two-dimensional analysis of junction type 
solar cells. Mazzone, A.M. (CNR-LAMEL Lab, Bologna, Italy). 
Alta Freq.; 477: No. 5, 453-462(May 1978). 

A two-dimensional modelling of the active region of a junc- 
tion cell has been performed: having recourse to gradual assumptions 
the structure has been simulated through an aggregate of one- 
dimensional devices coupled through the current flowing in the 
surface region. This analysis accounts for phenomena such as drift 
and diffusion currents, recombination effects, field and doping de- 
pendent mobilities and non-ideal contacts. The method is here em- 
ployed to evaluate the efficiency of cells having different doping 
profiles under one- or multi-sun exposure for different values of the 
distance between contact fingers. 12 refs. 


25909 Vigorous solar cell research. Elektrotechnik (Wuerzburg); 
60: No. 1/2, 30-31Gan 1978). (In German). 

The development of low-priced terrestrial solar generators on 
the basis of silicon cells is in the hands of AEG/Telefunken and 
Wacker-Chemitronic, the work being promoted by the Ministry for 
Research and Technology (BMFT). These generators are particular- 
ly suited for decentralized energy supply systems, possibly with the 
aid of power storage in order to also maintain supply at night. It is 
estimated that solar cell silicon material sales will amount to 1 billion 
DM in 1985, and by 1995 to 20 billion. 160 million DM are to be 
invested in the project, whereby the BMFT finances 80%. It is of 
interest that the State, 6 years after the project has been completed, 
will participate in the turnover over a longer period. The silicon base 
material is produced by Wacker-Chemitronic, while AEG/Telefun- 
ken makes the converts which can be produced at low cost. 


25910 Role of spectral selectivity in hybrid solar energy conver- 
sion. McMillan, J.A.; Soule, D.E.; Kampwirth, R.T.; Peterson, E.M. 
(Argonne National Lab., IL). pp 300-333 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 
From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 
Optimization of the efficiency of a hybrid photovoltaic-pho- 
tothermal system for solar energy conversion is discussed in terms of 
the spectral selectivity of the solar cells and their photovoltaic 
efficiency as a function of temperature. Experimental results are 
presented which indicate that the spectral selectivity of solar cells 
can be enhanced in the case of a-(Si,H) and likely in other thin-film 
photovoltaic devices. Total efficiencies are calculated for a-(Si,H) 
and GaAs cells with enhanced selectivity, showing that hybrid 
systems are serious candidates for solar energy conversion. 


25911 Overview of the DOE Photovoltaic Concentrator Project. 
Boes, E.C.; Edenburn, M.W.; Schueler, D.G. (Sandia Labs., Albu- 
querque, NM). pp 312-315 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

As the manager of DOE's Photovoltaic Concentrator Devel- 
opment Project, Sandia Laboratories is pursuing development of low 
cost photovoltaic power by taking advantage of sunlight concentra- 
tors which replace high cost photovoltaic cells with lower cost 
reflective or refractive optical surfaces. The project includes devel- 
oping solar cells which are designed for high solar intensity applica- 
tions; finding and developing promising concentrator concepts; de- 
veloping components for use in concentrators such as reflective and 
refractive optical devices, cell encapsulants, cell cooling mecha- 
nisms, and low cost sun tracking structures; testing and evaluating 
arrays and array components; studying various aspects of photovol- 
taic concentrators such as the effects of nonuniform illumination, 
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shading, cell temperature "ng see and cell cooling; developing 
pre a techniques for large scale array production; and 
procuring full-size arrays for array tests and application experiments. 
A summary of DOE’s Photovoltaic Concentrator Development 
Project is presented including a description of project goals, strat- 
egy, results, and major activities. 


25912 Concentrating photovaltaic array testing. Watkins, J.L. 
(Sandia Labs., Albuquerque, NM). pp 316-321 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A description of the Photovoltaic Advanced Systems Test 
Facility is given including the data acquisition and control system. 
Several of the concentrating photovoltaic arrays are described along 
with their characteristics. An example of accelerated aging for a 
photovoltaic module is given and the results are presented. Finally, 
plans for future expansion of the facility and future testing are 
detailed. 


25913 Photovoltaic effect of highly asymmetric front wall homo- 
and heterojunctions. Boeer, K.W. (Univ. of Delaware, Newark). pp 
327-336 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

The main parts of a photovoltaic cell and their function are 
delineated. The operation of typical frontwall cells with highly 
asymmetric junctions can be easily described by connecting the 
emitter diffusion current with the voltage drop in the junction by a 
doubly acting boundary condition, the emitter minority carrier den- 
sity at the emitter/junction interface. The consequently obtained 
characteristics have near the open circuit voltage (Boltzmann range), 
the form of the commonly used shifted diode characteristic, howev- 
er with parameters in substantially improved agreement with the 
experiment. Outside the Boltzmann range, integration of transport 
and Poisson equation yields the shape of the characteristics. This 
theory is then extended to include photovoltaic cells with dominant 
interface recombination. Such interface recombination causes mostly 
a lowering of the open circuit voltage. 


25914 Optical orientation, junction technology, and solar cell 
performance. Neville, R.C. (Univ. of California, Santa Barbara). pp 
337-341 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978 

A model is described which by including device technology 
and optical orientation in the analysis of solar cell performance 
allows the realistic computation of solar cell output power and 
efficiency under varying conditions of temperature and insolation. 
The basic equations are given for PN, Heterojunction, Schottky 
Barrier and MOS technologies and a generalized picture for output 
power as a function of the energy gap is displayed. Factoring in the 
technology and specific properties of various materials one can 
predict the performance of realistic devices. This is done for six 
specific semiconductors, Si, InP, GaAs, CdTe, AlSb, and CdSe, 
three junction technologies (Schottky, PN, and Heterojunction) and 
two optical orientation (vertical and standard), under conditions of 
no concentration and under concentrated light. Predicted and ex- 
perimental performance for several devices are compared and found 
to be in good agreement. 


25915 Concentrator solar cell assembly. Chiang, S.Y.; Matzen, 
W.T.; Carbajal, B.G.; Wakefield, G.F. (Texas Instruments Inc., 
Dallas). pp 342-344 of Solar diversification. Vol. 2.2. Boeer, K.W.,; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A high-voltage composite cell was developed for application 
at multisun illumination. The cell is a mosaic array of cell elements 
which can be interconnected in series/parallel combinations. The 
flexibility of this assembly is based on the Thin Tandem Junction 
Cell [TTJC). System advantages include reduction of I1*R losses, 
minimizing current matching problems, and improving reliability. 
The performance of the initial Thin Tandem Junction Cell design for 
this application was evaluated. Characteristics were also measured 
for a series-connected moasic of four cells. 


25916 Integrated solar electric-utility system for a residence 
using load management. Halpin, T.F.; Fischl, R.; Herczfeld, P.R.; 
Stewart, D.B. (Drexel Univ., Philadelphia, PA). pp 351-358 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
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DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The energy displacement and peak load shaving capabilities 
of integrated solar-utility electric (ISUE) energy systems is studied 
using a real life model consisting of a scaled-down solar cell array, 
scaler, storage, and load management units which can be installed on 
any building. The key to this simulator effectiveness, flexibility, and 
low cost is a scaler (i.e. variable gain power amplifier) which scales 
up the output of any small cell array, allowing the simulation of 
various array sizes. The ISUE simulator is described, and some 
preliminary data measured when installed in a residential home are 
given. 


25917 Reduction of SiO. with carbon in a plasma. Coldwell, 
D.M.; Roques, R.A. (Texas Instruments Inc., Dallas). J. Electrochem. 
Soc.; 124: No. 11, 1686-1689(Nov 1977). 

The feasibility of a process for the reduction of low impurity 
silica (SiOz) with carbon in a plasma heat source for producing 
silicon for solar cells was investigated. A rf induction plasma reactor 
was fabricated and used to optimize process variables. Maximum 
silicon content of the product was 33% by weight. Emission spectro- 
graphic analysis of this product showed a reduction in some impurity 
levels of one to two orders of ay pone While the plasma approach 
proved technically feasible, poor heat transfer from the plasma to the 
reactant and low yield makes the process economically unattractive 
for large-scale use. 


25918 Uses of solar cells in India: it and future. Datla, R.L. 
Chem. Age India; 28: No. 4, 269-273(Apr 1977). 

A discussion covers major on-going solar energy projects 
world-wide; commercially available silicon and copper-cadmium 
sulfide solar cells and modules; their present use for small remote 
power supplies; possible future uses of solar-generated electricity, 
which would involve increasingly high power demand as solar cell 
efficiencies improve and production costs decrease, ranging up to 
the visionary solar power satellite, with its power beamed back to 
earth by microwave radiation, which would produce several thou- 
sand megawatts of power at a cost of < 3.5 rupees/w; the potentiali- 
ties in India; and a proposal to industrial organizations in India to 
participate in a three-phase development program starting with the 
use of $750,000 worth of standard modules for remote applications. 


25919 Radiation stability of silicon photolectric transducers with 
electric field incorporated in the base. Gerasimova, E.M.; Grigor’eva, 
G.M.; Chetverikova, G.A. Geliotekhnika; No. 2, 3-8(1977). 

On the basis of fact that the limited service life of solar cells in 
space is caused by degradations resulting from the effects of high- 
energy protons and electrons, and the fact that the literature lacks 
data on the radiation stability of silicon drift photoelectric trans- 
ducers during irradiation by protrons, the radiation stability of 
silicon photoelectric transducers with electric field in their base was 
studied. Protons with energies of 6.3 MeV were used in vacuum. 
The temperature of the specimens during the irradiation did not 
exceed 30°C, and the intensity of the beam of protons was varied 
from 10*® to 10™'prot/cm*sec. The dependence of the radiation 
stability of the transducers on the magnitude of the radiation incor- 
porated electric field was ascertained. It is shown that photoelectric 
transducers with incorporated electric field have higher radiation 
stability even with electric field values of approximately 20 v/cm. 


THERMIONIC AND THERMOELECTRIC CONVERSION 


25920 (N—78-24645) Solar thermoelectric generators. Final 
report, (Syncal Corp., Sunnyvale, CA (USA)). 29 Jul 1977. Contract 
JPL-954637. 96p. (NASA-CR—157097). NTIS PC A05/MF AO1. 

The methods, the findings and the conclusions of a study for 
the design of a Solar Thermoelectric Generator (STG) intended for 
use as a power source for a spacecraft orbiting the planet Mercury 
are discussed. Several state-of-the-art thermoelectric technologies in 
the intended application were considered. The design of various 
STG configurations based on the thermoelectric technology selected 
from among the various technologies was examined in detail and a 
recommended STG “—e was derived. The performance character- 
istics of the selected STG technology and associated design were 
studied in detail as a function of the orbital characteristics of the 
STG in Mercury and throughout the orbit of Mercury around the 
sun. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 25761, 25763, 25768, 25773, 
25780, 27962, 28019, 28020, 28021, 28022 


25921 (COO—4151-2) Fuels from solar energy: photosynthetic 
systems—state of the art and potential for energy production. Gold- 
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man, J.C. (Woods Hole Oceanographic Institution, MA (USA)). Jul 
1978. Contract EG-77-S-02-4151. 124p. Dep. NTIS, PC A06/MF 
AOl. 

Research on the mass culturing of microalgae has been car- 
ried out over the past 30 years in many parts of the world. Today 
there are numerous potential applications for algal mass cultures 
including protein production, wastewater treatment, water renova- 
tion, closed life-support systems, production of commercial chemi- 
cals, aquaculture, and bioconversion of energy. Photosynthetic 
yields over 30 gr dry wt m~* day~ ' have been attained on occasion in 
many locations for short periods and yields between 15 to 25 gr dry 
wt m~? day~' for longer periods are now common. This apparent 
upper limit in productivity is not coincidental. Under outdoor condi- 
tions peak yields are possible only under conditions of light limita- 
tion. Photosynthetic algae absorb light energy and convert it to 
stored chemical energy under rigid adherence to the laws of thermo- 
dynamics. By examining the basic physics of photosynthesis, it is 

ible to clearly demonstrate that under conditions of full sunlight 
in the most ideal locations maximum yields of 30 to 40 gr m~? day~? 
can be expected. For long-term operation of large-scale outdoor 
cultures, many bioengineering factors are involved and realistic 
yields considerably less than the maximum potential can be anticipat- 
ed. Manipulation of the two independent variables, flow rate and 
depth, is the key to maximizing yields for varying outdoor sunlight 
intensities. Future applications for algal mass cultures will probably 
be restricted to small well-managed systems for solving specific 
environmental problems in individual communities and not on the 
grand scale envisaged in the past. 


25922 (LBL—8596) Hydrocarbons and energy from plants. Ne- 
methy, E.K.; Otvos, J.W.; Calvin, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1978. Contract W-7405- 
ENG-48. 10p. (CONF-7811119—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on biomass energy and technology; Santa 
Clara, CA, USA (8 Nov 1978). 

To explore the feasibility of obtaining fuels and chemical 
feedstocks by extraction of reduced photosynthetic materials from 
latex-bearing plants, field studies were undertaken in the cultivation 
and harvesting of Euphorbia lathyrus, a shrub that grows wild in the 
California climate. Preliminary results with wild seed and without 
the benefit of optimization of fertilizer and irrigation conditions gave 
an annual crop yield of about 12 dry tons per acre. Continuing 
—— studies are suggested for improving this yield. Reduced 
photosynthate can be extracted with various solvents from the plant 
material to the extent of 8.7% of dry plant weight. The extract is a 
complex mixture, averaging between 400 and 500 in molecular 
weight. It contains some paraffins and carotenoids in addition to the 
major components, which are apparently pentacyclic triterpenones. 
A typical extract has a heat of combustion of 17,000 BTU per pound. 
Results of a very preliminary economic study of a conceptual 
process, including a biomass operation and a processing plant that 
extracts the oily material and leaves behind a saleable, cellulosic 
residue, indicate a cost of $30 to $45 per barrel for the oil extract. 


25923 (PNL-SA—6689) Catalyzed gasification of biomass. Sea- 
lock, L.J. Jr.; Robertus, R.J.; Mudge, L.K.; Mitchell, D.H.; Cox, 
J.L. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 16 
Jun 1978. Contract EY-76-C-06-1830. 36p. (CONF-780757—2). Dep. 
NTIS, PC A03/MF AO1. 

From Conference on future sources of organic raw materials; 
Toronto, Canada (10 Jul 1978). 

Catalyzed biomass gasification studies are being conducted by 
Battelle's Pacific Northwest Laboratories. Investigations are being 
carried out concurrently at the bench and process development unit 
scales. These studies are designed to test the technical and economic 
feasibility of producing specific gaseous products from biomass by 
enhancing its reactivity and product specificity through the use of 
specific catalysts. The program is directed at controlling the gasifica- 
tion reaction through the use of specific catalytic agents to produce 
desired products including synthetic natural gas, ammonia synthesis 
gas (H2/Nz2), hydrogen, or syn gas (H2/CO). Such gaseous products 
are currently produced in tonnage quantities from non-renewable 
carbonaceous resources, e.g., natural gas and petroleum. The pro- 
duction of high yields of these specified gases from biomass is 
accomplished through optimization of gasification conditions and 
proper choice of catalytic agents. For instance, high yields of 
synthetic natural gas can be attained through gasification with steam 
in the presence of gasification catalyst such as trona (NaeCOs; . 
NaHCO; . 2H2O) and a nickel methanation catalyst. The gasification 
catalyst enhances the steam-biomass reaction while the methanation 
catalyst converts gaseous intermediates from this reaction to meth- 
ane, the most thermodynamically stable hydrocarbon product. This 
direct conversion to synthetic natural gas represents a significant 
advancement in the classical approach of producing synthetic natu- 
ral gas from carbonaceous substrates through several unit operations. 
A status report, which includes experimental data and results of the 
program is presented. 
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PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 25732, 25733, 25734 


25924 (CONF-730747—(E), pp 6p, Paper E23) Recent studies 
helioelectrochemical conversion. Aiache, L.; Durr, G.; Le Tro- 
uer, J.; Imbert, B. (Dept. of Heliophysics, Marseille, France). 1973. 
(In French). 
From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 





With the aim of improving helioelectrochemical conversion 
an introduction is given here to a new device. Although the original 
intention of the study was simply to obtain voltage-current charac- 
teristics for this device, it has been found that the basic apparatus 
may be used to form a new type of converter operating on forced 
photochemical oscillations. With such a unit it is possible to obtain 
alternating current directly. Details are given of several fundamental 
aspects of these devices, which are essential to their further study; 
and in addition a brief discussion is presented of the elementary 
kinetics involved in the conversion process. 


25925 Optimum efficiency of photogalvanic cells for solar energy 
conversion. Albery, W.J. (Physical Chemistry Lab. Oxford, Eng- 
land). Nature (London); 270: 399-402(1 Dec 1977). 

The performance of photogalvanic cells for the direct conver- 
sion of solar energy to electrical energy depends on the cell photo- 
chemistry, the homogeneous kinetics, the mass transport, the elec- 
trode kinetics and the load on the cell. The variation of the power 
output with the concentrations of the redox couples, their transport 
and kinetic parameters and the dimensions of the cell is found. The 
power conversion efficiency of the optimal cell could be as large as 
18% but it is unlikely that all the necessary conditions can be met. A 
more realistic estimate of the maximum power conversion efficiency 
= could be achieved from a photogalvanic cell is between 5 and 

0. 


25926 Thermodynamic potential for the anodic dissolution of n- 
type semiconductors: a crucial factor controlling durability and effi- 
ciency in photoelectrochemical cells and an important criterion in the 
selection of new electrode/electrolyte systems. Bard, A.J. (Univ. of 
Texas, Austin); Wrighton, M.S. J. Electrochem. Soc.; 124: No. 11, 
1706-1710(Nov 1977). 

It is shown that the standard potential for anodic dissolution, 
E/sub D°/, of n-type semiconductors (e.g., E/sub D°/ for CdS = 
Cd** (aq) + S + 2e7 is + 0.08V vs. SCE) plays a key role in 
ultimate efficiency of thermodynamically stable n-type semiconduc- 
tor-based photoelectrochemical cells. The selection of redox active 
substances that can be used for competitive capture of photogenerat- 
ed holes is limited to those systems where the product does not have 
the potential to oxidize the semiconductor. Where E/sub VB/ and 
E/sub CB/ represent the position of the valence and conduction 
band positions at the interface, respectively, it is concluded that E/ 
sub D°/ is at a more negative potential (vs. a reference) than E/sub 
VB/, if the semiconductor undergoes photoanodic dissolution. 
Quenching of the photoanodic dissolution by competitive hole cap- 
ture by some electrolyte component, say A, is possible if E/sub 
redox/(A*/A) lies at a potential more negative than E/sub VB/. But 
additionally, if the A*, the oxidation product, is to be incapable of 
oxidizing the semiconductor, E/sub redox/(A*/A) must be more 
negative than E/sub D°/. Consequently, for the semiconductor to be 
thermodynamically stable in the A/A* electrolyte the maximum 
photovoltage output (E/sub CB/-E/sub redox/), can be no greater 
than (E/sub CB/-E/sub D°/) for E/sub CB/ more negative than E/ 
sub D°/. Naturally, kinetic inertness of the semiconductor to an 
oxidant with E/sub redox/ more positive than E/sub D°/ may allow 
its presence and/or use in a more efficient cell. N-type CdS and TiO. 
semiconductors in aqueous electrolytes are treated in detail. Some 
preliminary comments are made concerning p-type materials. 








25927 Photoelectrochemical processes at semiconducting WO; 
layers. Gissler, W. (Euratom, Ispra, Italy); Memming, R. J. Electro- 
chem. Soc.; 124: No. 11, 1710-1714(Nov 1977). 

The basic electrochemical properties of WO; electrodes for 
use in photoelectrochemical cells are described. The influence of the 
preparation techniques on the photoelectrochemical behavior of the 
electrodes is reported. The results are discussed in view of applica- 
tions in solar energy conversion systems. 


25928 Photoelectrolysis using chlorophyll electrodes. Takakha- 
shi, F. (Technological Inst., Tokyo, Japan). Elektrokhimiya; 13: No. 
11, 1674-1678(Nov 1977). (In Russian). 

A brief description is given of photoelectrochemical investi- 
gations using electrodes of chlorophyll. The chlorophyll, dissolved 
in benzene, was mixed with the redox compounds naphthaquinone 
or anthrahydroquinone and applied to two sides of a platinum strip. 
The photoresponse of these electrodes in different conditions is 
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described. The optimum thickness of the chlorophyll layer was 
determined. The induced potential and the photocurrent are shown 
as a function of time for the photosystem. Current was induced only 
when both electrodes were exposed to light. A possible electron 
transfer mechanism is discussed. (JSR) 


25929 Correlation of photosensitive electrode properties with 
electronegativity. Butler, M.A.; Ginley, D.S. (Sandia Labs., Albu- 
querque, NM). Chem. Phys. Lett.; 47: No. 2, 319-321(15 Apr 1977). 

The ability of semiconducting electrodes to photoelectrolyze 
water without any external bias is an important criterion for satisfac- 
tory conversion of solar energy to chemical energy. This ability is 
correlated with the electronegativities of the constituent atoms. 


25930 Electrochemistry in the solar economy. Appleby, A.J. 
(C.N.R.S., Bellevue, France). pp 51-78 of Trends in electrochemis- 
try. Bockris, J.O.; Rand, D.A.J.; Welch, B.J. (eds.). New York, NY; 
Plenum Press (1977). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

Projections are made for a society based on non-fossil energy 
sources. Ways in which electrochemistry, associated with solar 
primary energy, will be used to supply the higher-grade heat and 
work input in such a society are discussed. Hydrogen production by 
thermochemical processes, electrolysis, and photoelectrolysis are 
considered. Photogalvanic cells are mentioned. Electrochemical sys- 
tems for solar energy storage are discussed including various storage 
batteries and redox fuel cells. Fuel cells for end use conversion of 
hydrogen to electricity are considered. Also electrochemical systems 
for energy end use in a solar economy includes the use of batteries 
and fuel cells in the transportation industry, which are discussed. 

K) 


25931 Photochemical conversion of solar energy by use of non- 
biological systems—2. A critical survey of proposed systems. Balzani, 
V. (Bologna Univ., Italy); Gleria, M. (Bologna Univ., Italy). Chim. 
Ind. (Milan); 56: No. 3, 201-206(Mar 1974). 

A critical survey of proposed systems for such conversions 
with respect to their satisfying the eight previously cited require- 
ments covers the photo-dissociation of water into hydrogen and 
oxygen; the direct endothermic photodissociation of nitrosyl chlo- 
ride; systems based on the photogalvanic effect, including the light- 
induced oxidation of ferric ions by thionine; the photodissociation of 
molecular iodine; photoisomerization; and photodissociation of co- 
ordination compounds. 22 references. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 25857, 25859, 25870, 25906, 
25939, 25943, 25945 


25932 (CONF-730747—(E), pp 20p, Paper Ell) Space solar 
power. Glaser, P.E. (Arthur D. Little, Inc., Cambridge, MA). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Ju! 1973). 


The results of work carried out on a satellite solar power 
station since the concept was presented at the 1968 Solar Energy 
Conference are reviewed. The objective of this concept is to supply 
electrical power on the earth to provide an economically viable and 
environmentally and socially acceptable alternative to other energy 
production methods. The principle on which the SSPS is based relies 
on solar energy conversion in a satellite in synchronous orbit to 
produce electricity. This electricity is fed to microwave generators 
arranged to form an antenna which directs a beam to a receiving 
antenna on earth where the microwave energy is efficiently and 
safely converted back to electricity. 


25933 (EPRI-ER—685-SY(Vol.1)) Requirements assessment of 
photovoltaic power plants in electric utility systems. Volume I. Sum- 
mary report. Marsh, W.D. (General Electric Co., Schenectady, NY 
(USA). Electric Utility Systems Engineering Dept.). Jun 1978. 55p. 
Dep. NTIS, PC A04/MF AO1. 

This study developed a rational approach to the consideration 
of solar photovoltaic (PV) power plants applied to electric utility 
systems, then performed a requirements assessment and preliminary 
impact and penetration analyses by studying PV generation in three 
actual utility systems. Conventional utility loss-of-load probability 
and production simulation methods were used, along with a PV 
as model developed for the study. Evaluations were 

on see of total utility generation system costs with and 
without PV plants. The study determined that it is possible rationally 
to calculate a long-term probabilistic firm capacity value of PV 

lants in utility systems. However, further investigation and operat- 
ing experience are required before it will be known how much actual 
installed capacity credit may be justified. Dedicated energy storage 
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as an integral part of a PV plant was recognized to offer no 
advantage because it does not optimize the total energy supply 
system of the utility. Moreover, cost/value relationships were found 
to be unfavorable. 


25934 (EPRI-ER—685(Vol.2)) Requirements assessment of pho- 
tovoltaic power plants in electric utility systems. Volume II. Technical 
report. Marsh, W.D. (General Electric Co., Schenectady, NY 
(USA). Electric Utility Systems Engineering Dept.). Jun 1978. "383p. 
Dep. NTIS, PC A17/MF AO1. 

This study developed a rational approach to the consideration 
of solar photovoltaic (PV) power plants applied to electric utility 
systems, then performed a requirements assessment and preliminary 
impact and penetration analyses by studying PV generation in three 
actual utility systems. Conventional utility loss-of-load probability 
and production simulation methods were used, along with a PV 
plant performance model developed for the study.Evaluations were 
based on comparison of total utility generation system costs with and 
without PV plants.. The study is reported under the following 
sections: 1) geographic areas for photovoltaic Fnac plants; 2) siting 
of photovoltaic power plants; 3) electric utility characteristics; 4) 
photovoltaic power plant characteristics; 5) methods of po 6) 
study inputs; 7) results; 8) cost and performance goals for viability; 9) 
reference PV selection; 10) reference PV plant definitions; 11) com- 
parison with conventional generation; 12) requirements for PV appli- 
cations; 13) preliminary impact analysis; and 14) preliminary penetra- 
tion analysis. (WHK) 


25935 Research and development priorities for photovoltaic de- 
vices in utility central station applications. DeMeo, E.A. 

Power Research Inst., Palo Alto). pp 310-311 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Nominal cost and performance goals have been developed for 
solar photovoltaic conversion devices intended for lar, le elec- 
tric utility applications. The objective is to provide an improved 
basis for establishing research and development priorities for photo- 
voltaic devices and conversion concepts. Compari are made 
among a number of generic power plant conceptual designs, with the 
aid of an array design parameter that is defined to include array-area- 
related costs, overall power plant efficiency, and av available 
insolation. The analysis indicates that flat plate approaches without 
concentration or tracking have good prospects for commercial via- 
bility if device conversion efficiencies near 10% can be combined 
with installed device costs under $20/m? (S2/ft?) an and device life- 
times in excess of 20 years. Very high efficiency devices coupled 
with concentrations in excess of about 100:1 may also represent a 
viable alternative if sufficiently high conversion efficiencies (25% or 
more) can be achieved. Approaches employing low-to-medium con- 
centration appear to have limited potential for large-scale applica- 
tions. 


25936 Application of wind and photovoltaic power plants in = 
tric utility systems. Jordan, G.A.; Marsh, W.D.; ee ap Rs 
(General Electric Co., Schenectady, NY). pp 345-350 diver- 
sification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A brief report of the procedures and results of two studies 
performed by the Electric Utility Systems Engineering ny rey 
of the General Electric Company for the Electric Power Research 
Institute is presented. One of these studies concerned wind power 
plants and the other photovoltaic power plants. The major objective 
of each was to develop a methodology for studying the performance 
and economic requirements of the plant when applied to electric 
utility power systems. The methodologies were then exercised in 
several actual utility systems to confirm and demonstrate their 
capabilities. These two studies have demonstrated that established 
utility generation planning methods can successfully be adapted to 
the study of wind and photovoltaic power plants. The proper 
criterion for comparison of generating units is total utility system 
costs recognizing unit operating flexibility. 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 25855, 25856, 25857, 25859, 
25870, 28601 


25937 (CONF-730747—(E), pp 10p, Paper E13) Photothermal 
large-scale electrical 


conversion of solar energy for 


power production. 
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Meinel, A.B.; Meinel, M.P.; McKenney, D.B.; Seraphin, B.O. (Univ. 
of Arizona, Tucson). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Photothermal conversion of solar energy is being actively 
reconsidered as a means for generating electrical power on a large 
scale. The scientific basis for the system concepts that we have 
explored is optical thin films of very high selectivity. Technological 
implementation of the new thin film developments leads to the 
consideration of concentrating collectors with high temperature 
coatings of a/e of 10 to 15 operating in the 350 to 550°C range and 

lanar collectors with no concentration but with coatings of a/e of 

0 to 40 operating in the 250 to 350°C range. Operational and 
economic factors indicate that the realities of weather may be the 
determining factor in choosing between these two basically different 
system approaches. Geographic and environmental factors are also 
of importance in the question of the feasibility of solar power as an 
energy option for the United States. In view of the spectrum of 
choices and the complex tradeoffs between the subsystems and 
within each subsystem it is too early to state that a icular design 
is the ome Both sophisticated engineering analyses and experi- 
mental hardware test loops are n ; 


25938 (CONF-730747—(E), pp 9p, Paper E32) Solar power 
plants: problems and prospects. Aladiev, I.T. (Krjijanovskii Inst. of 
Energy, Moscow); Baum, V.A.; Garf, B.A.; Malevskii, I.N. 1973. (In 
French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The principal characteristics of the construction of solar 
power plants are described. The results of studies made in the USSR 
in this area are presented. The economic aspects of the energy 
production by solar power plants are examined. 


25939 (N—78-24255) Impacts and benefits of a satellite power 
system on the electric utility industry. Final report. Winer, B.M. 
(Little (Arthur D.), Inc., Cambridge, MA (USA)). 14 Jul 1977. 
Contract JPL-954639. 136p. (NASA-CR—157157; C—80020). NTIS 
PC A07/MF AOI. 

The purpose of this limited study was to investigate six 
specific issues associated with interfacing a Satellite Power System 
(5 GW) with large (by present standards) terrestrial power pools to a 
depth sufficient to determine if certain interface problems and/or 
benefits exist and what future studies of these problems are required. 
The issues investigated are as follows: (1) Stability of Power Pools 
Containing a 5 GWe SPS; (2) Extra Reserve Margin Required to 
Maintain the Reliability of Power Pools Containing a 5 GWe SPS; 
(3) Use of the SPS in Load Following Service (i.e. in two independ- 
ent pools whose times of peak demand differ by three hours); (4) 
Ownership of the SPS and its effect on SPS Usage and Utility Costs; 
(5) Utility Sharing of SPS related RD and B Costs; (6) Utility 
Liability for SPS Related Hazards. 


25940 (SAN—1101/PA2-20) Interim report on small power sys- 
tems study. (Aerospace Corp., Los Angeles, CA (USA). Energy and 
Transportation Div.). 15 Jan 1978. Contract EY-76-C-03-1101-002. 
128p. (ATR—77(7693-05)-1). Dep. NTIS, PC A07/MF AO1. 

The Aerospace Corporation is performing a series of studies 
on the design, performance, costs, operating economics, and com- 
mercialization prospects of solar thermal power plants. These studies 
are intended to identify preferred solar system concepts, to define 
the range of applications within which solar thermal power plants 
are economically competitive with conventional fossil fueled power 
plants, and to assist the Division of Solar Technology in defining the 
research and development required to develop preferred solar power 
systems. As part of this overall solar thermal applications study, The 
Aerospace Corporation has been examining the applicability of small 
solar power systems (less than 50 MW/sub e/). The objective of this 
project is to determine the condtions under which solar thermal 
power plants can be economically feasible and effective as sources of 
electrical power for small users. For those conditions where solar 
power is found to be feasible, the market potential is to be examined 
in terms of the prospects for, and the possible timing of, widespread 
adoption of solar power by these users, as well as the institutional, 
environmental, and societal factors involved. These study objectives 
are being accomplished by means of a two-fold approach: analyses of 
a series of issues associated with small solar power systems and 
examination of possible scenarios involving the use of these systems. 
Recent progress is summarrized. 


25941 (SAND—78-8051) Research at Sandia Laboratories for 
Solar Thermal Large Power Systems Program. Annual summary, fiscal 
year 1978, (Sandia Labs., Albuquerque, NM (USA)). Feb 1979. 
Contract EY-76-C-04-0700. 60p. Dep. NTIS, PC A04/MF AOl. 

The technical activities performed at Sandia Laboratories in 
support of the Large Power systems portion of the Solar Thermal 
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Power Program are summarized. Heliostat development, thermal 
storage research, receiver development, and system studies are de- 
scribed. (WHK) 


25942 (SAND—78-8183) Performance analysis for the MDAC 
Rocketydne pilot and commercial plant solar receivers. Wolf, S.; 
Chen, K.; Yang, T.M.; Simpson, J.L. (General Electric Co., Sunny- 
vale, CA (USA). Fast Breeder Reactor Dept.). Sep 1978. Contract 
EY-76-C-04-0789. 132p. Dep. NTIS, PC A07/MF AO1. 

Results of analyses and reviews to evaluate selective features 
of receiver boiler panel designs ager 04 by McDonnell Douglas 
Astronautics Company for a 10-MWe pilot and a 100-MWe commer- 
cial solar-electric power plant are pees. Overall thermal per- 
formance conditions are predicted for maximum and minimum heat 
flux conditions with a steady-state code, including parameters to take 
into account some of the two-dimensional effects resulting from 
nonuniform circumferential solar heating. Thermal and stress oscilla- 
tions occurring in the tube walls in the transition boiling region 
following the critical heat flux point are predicted for the maximum 
heat flux condition for the pilot plant and for the maximum and 80% 
of maximum heat flux conditions for the commercial plant. A two- 
dimensional rivulet model is used for the thermal analysis and a 

eneralized plane strain elastic model is used for the stress analysis 
eading to fatigue life predictions. Dynamic stability is investigated 
with a frequency domain model, modified by adding a superheat 
regime. Nyquist plots are presented for the maximum and minimum 
heat flux conditions without and with the tube inlet orificing. Water 
chemistry and potential deposition/corrosion effects are evaluated 
based on a review of modern boiler water practices and recommen- 
dations for the solar plant are presented. 


25943 (TAC-STPG—77-004) Solar thermal power generation: a 
bibliography with abstracts. Quarterly update, October—December 
1977. (New Mexico Univ., Albuquerque (USA). Technology Appli- 
cation Center). Apr 1978. 184p. ae. of New Mexico, Albuquerque. 

A total of 495 citations are presented in the following catego- 
ries: energy overviews; solar overviews; economics and law; thermal 
power; thermionic/thermoelectric; ocean thermal differential; wind 
power conversion; biomass; residential power; and large scale photo- 
voltaic, hydrogen production, and other. An author index and a 
permuted title/subject term index are included. (MHR) 


25944 Barriers and incentives to the innovation of small solar 
thermal electric power systems: a commercialization perspective for R 
and D management. Barbieri, R.H.; Kuehn, T.J. (Jet Propulsion Lab., 
Pasadena, CA). pp 391-395 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (ed.). Newark, DE; American Section of the 
International solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Barriers and incentives arise to the innovation of small power 
systems due to: one, acceleration of the normal timeframes for 
technology development; and, two, separation of federally funded 
technology development and private sector manufacturing and mar- 
keting. Thus, government programs must not only deal with technol- 
ogy development and stimulation of private sector actions, they must 
understand and deal with the interface between the two sectors. As 
part of the Small Power Systems Application Project, on-going 
activities are occurring to facilitate the technology transfer and 
communication between SPSA and the private sector. Results of 
those initial interfaces and implications for SPSA management are 
discussed. 


25945 Capacity displacement for solar plants. Plastiras, J.K. 
(Sandia Labs., Livermore, CA). pp 562-563 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Utility companies share a concern for the reliability of the 
power plants in their grids; although standards may vary, a typical 
requirement is that the utility be able to satisfy the load for all but at 
most one hour in 20 years. Whereas it is anticipated that the 
probability of outage due to mechanical failure is about the same for 
a solar plant as for a conventional plant, it is more difficult to 
estimate the effect of bad weather. Recent access to 23 years of 
hourly weather data for some 26 U.S. locations should enable one to 
determine the capacity yay ag og credit which a utility can assign 
a solar plant. The feeling that there is a positive relationship between 
weather conditions at sites separated by as much as several hundred 
miles is qualified, the significance of this to solar plants being that the 
probability of two nearby plants suffering outages at the same time is 
considerably higher than would be expected of conventional plants. 
Thus, there may be advantages to a utility to geographically disperse 
its solar plants. An examination of the weather data should result in a 
better understanding of local and annual variations in insolation so 
that any advantage may be weighed against the obvious penalty of 
increased cost of electricity due to transmission. 
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25946 Potential for central solar thermal electric power plants in 
Texas: from a utility's viewpoint. Sumners, R.W. Jr. (Houston Light- 
ing and Power Co., TX). pp 601-605 of Solar diversification. Vol. 
2 $ Boeer, K.W.; Frants, & E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

Utility companies are properly concerned with providing 
reliable electric service at a minimum cost. Texas, as the state with 
the second largest total use of electrical energy in the U.S., is an 
important potential market for solar electric power generation. In 
order to determine economic feasibility, the author proposes that the 
cost of solar and non-solar units be compared on the basis of the 
present value of the sum of the annual revenue requirements associ- 
ated with adding the respective unit to a utility company’s system. It 
is argued that fixed charge rates based upon a company’s after-tax 
cost of capital are not appropriate for a regulated company and that 
a customer discount factor of time rate of preference should be used. 
Loss of load probability as a measure of service reliability is recom- 
mended with certain modifications for solar. Load curves in Texas 
and possible changes are discussed. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 25858 


25947 (AED-Conf—78-212-005) Heliostat-fields for central re- 
ceiver solar power plants in the 1 MW-range. Hofmann, J. (Messer- 
schmitt-Boelkow-Blohm G.m.b.H., Ottobrunn (Germany, F.R.)). 
1978. 24p. (CONF-780425—4). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978) 

Portions of document are illegible. 

For solar thermal stations of the multi-heliostat central receiv- 
er concept, the layout of the heliostat field is essential for a favorable 
relation between capital costs and electrical power produced. Im — 
tant aspects are discussed which have to be considered in a field 
layout. After a description of typical operational requirements and 
after a survey over the main parameters of site, receiver, tower, 
heliostats, the basic approach for a field optimization is given. For 
some examples of heliostat fields, numerical values gained with a 


MBB computer program will illustrate the field optimization proc- 
ess. 


25948 (ATR—77(7523-20)-3) Atmospheric attenuation of solar 
radiation. Randall, C.M. (Aerospace Corp., El Segundo, CA (USA)). 
18 May 1977. Contract EY-76-C-03-1101-002. 23p. Dep. NTIS, PC 
A02/MF AOl1. 

The attenuation of solar radiation by the atmosphere between 
the heliostat and receiver of a Central Receiver solar energy system 
has been computed for a number of atmospheric conditions and 
tower-heliostat distances. The most important atmospheric variable 
is found to be the atmospheric aerosol content. No dependence of 
atmospheric water vapor is found and only a weak dependence on 
solar zenith angle. For a 500 m heliostat-tower distance two to four 
percent reductions are expected under typical desert conditions (50 
to 120 km visibility). The reduction is approximately linear with 
heliostat-tower distance. A representative value of the attenuation 
coefficient is 0.051 km~*. 


25949 (SAN—1101/PA2-18) Evaluations of 10 MW Pilot Plant 
designs. Addendum No. 1. (Aerospace Corp., El Segundo, CA 
(USA)). 15 Sep 1977. Contract EY-76-C-03-1101-002. 8ip. (ATR— 
71(7689-03)-2). Dep. NTIS, PC A0S/MF AO1. 

performance evaluations of a revised Martin—Marietta 
collector field layout and the Honeywell collector field are present- 
ed. An evaluation of the real surface-property effects of the MDAC 
receiver relative to emittance and absorption is reported. The results 
of the review of the contractor's PDR material bearing on receiver 
designs is included. The results of the hand calculations of the 
average heat transfer coefficients of the storage subsystem heat 
exchangers are recorded. (MHR) 


25950 (SAN—1109-76-3) Solar Pilot Plant: Phase I. Quarterly 
report No. 3, April—June 1976. CDRL item No. 10. (Honeywell, Inc., 
Minneapolis, MN (USA). Energy Resources Center; Black and 
Veatch — Engineers, Kansas City, MO (USA)). 28 Oct 
a Contract EY-76-C-03-1109. 84p. Dep. NTIS, PC A05/MF 
AOl. 


The baseline design for a 10 MW proof-of-concept pilot 
central receiver solar power plant is described. Detailed designs for 
the collector, steam generator, and thermal storage subsystem re- 
search experiments are presented. (WHK) 


25951 Solar energy receiver. Schwartz, J. (to Sanders Asso- 
ciates, Inc.). US Patent 4,121,564. 24 Oct 1978. Filed date 4 Feb 
1977. 14p. 
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An improved long-life design for solar energy receivers pro- 
vides for greatly reduced thermally induced stress and permits the 
utilization of less expensive heat exchanger materials while maintain- 
ing receiver efficiencies in excess of 85% without undue expenditure 
of energy to circulate the working fluid. In one embodiment, the 
flow index for the receiver is first set as close as practical to a value 
such that the Graetz number yields the optimal heat transfer coeffi- 
cient per unit of pumping energy, in this case, 6. The convective 
index for the receiver is then set as closely as practical to two times 
the flow index so as to obtain optimal efficiency per unit mass of 
material. 


25952 Terrestrial propagation. Vittitoe, C.N.; Biggs, F. (Sandia 
Labs., Albuquerque, NM). pp 664-668 of Solar diversification. Vol. 
2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Estimates of propagation loss for solar energy traversing the 
atmosphere between a reflecting surface and a receiver are present- 
ed. Specular reflection is assumed without energy loss at the reflec- 
tor to reduce the number of variables considered. Loss factors are 
presented for reflector altitudes of 0.61 km and 1.52 km above sea 
level, as for Barstow, California, and Albuquerque, New Mexico, at 
the midlatitudes appropriate for the continental U.S. Receiver alti- 
tudes up to 300 m and atmospheric aerosol contents that are reason- 
able for sea-level visibilities of 5 km, 23 km, and several hundred km, 
respectively, are considered. Propagation over 1 km results in 3- to 
30-percent energy loss. The loss hehe differ by only a few percent 
with receiver altitude. Differences can be 4 to 5 times larger when 
the atmosphere is altered from a winter to a summer model. The 
largest differences are caused by a variation of atmospheric aerosol 
content. 


TOTAL ENERGY AND HYBRID SYSTEMS 


25953 Hybrid and repowered solar electric plants. Brune, J.M. 
(Sandia Labs., Livermore, CA). pp 564-570 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, GE. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Hybrid and repowered solar electric plants combine the use 
of solar energy collection systems with other energy sources to 
produce electricity. This combination offers utilities a number of 
potential benefits including fuel savings, reliable capacity to meet 
demand, and reduced environmental impact. The currently available 
design, cost and performance information for both hybrid and 
repowering concepts is limited; therefore, this study focuses on their 
breakeven value, given their potential capabilities. The analysis of 
the value of these concepts under various scenarios indicates (1) the 
value of solar equipment is greatly affected by the alternate power 
plant types available to a utility, (2) fuel use should be minimized in 
hybrid and repowered plants so as to derive significant value for the 
solar equipment and (3) intermediate or base load solar hybrid plants 
may require storage to attain significant value. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 25943 


25954 (CONF-7606138—, pp 81-86) Heat transfer problems in 
an ocean thermal power plant. Fetkovich, J.G. (Carnegie-Mellon 
Univ., Pittsburgh, PA); Grannemann, G.N.; Meier, D.L.; Munch- 
meyer, F.C. 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


A systematic study of the effects of biofouling in an OTEC 
heat exchanger is described. The rate and severity of biofouling is 
thought to be sensitively dependent on the conditions of observation. 
They depend, for example, on time of year, water velocity past the 
fouled surface, the nature of the surface, and the local character of 
the seawater. In order to obtain reliable and useful data, therefore, it 
was felt to be essential to study the problem under conditions as 
nearly as possible identical to those in an OTEC plant. The heat 
transfer coefficient between a simulated OTEC heat exchanger tube, 
and the seawater is continually monitored as a measure of the degree 
of fouling. This is done in a test unit consisting of an 8-1/2 foot 
length of 1 inch tube through which seawater is pumped at velocities 
ranging up to at least 10 feet per second. The unit is operated 
submerged at depths from 50 to 100 feet deep in the ocean so as to 
correlate precisely with OTEC operating conditions. The test unit is 
described and some preliminary data are given. (WHK) 
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25955 (DOE/ET/4064—1(Vol.1)) Ocean thermal energy con- 
version (OTEC) platform configuration and integration. Final report. 
Volume I, Systems requirements and evaluation. (Gibbs and Cox, Inc., 
Washington, DC (USA)). Jun 1978. Contract EG-77-C-01-4064. 
415p. Dep. NTIS, PC A18/MF AO1. 

Studies leading to the development of two 400 MW Offshore 
Thermal Energy Conversion Commercial Plants are presented. This 
volume includes a summary of three tasks: task IIA—systems evalua- 
tion and requirements; task IIB—evaluation plan; task II]—technol- 
ogy review; and task IV—systems integration evaluation. Task IIA 
includes the definition of top level requirements and an assessment of 
factors critical to the selection of hull configuration and size, quanti- 
fication of payload requirements and characteristics, and sensitivity 
of system characteristics to site selection. Task IIB includes develop- 
ment of a methodology for systematically evaluating the candidate 
hullforms, based on interrelationships and priorities developed 
during task IIA. Task III includes the assessment of current technol- 
ogy and identification of deficiencies in relation to OTEC require- 
ments and the development of plans to correct such deficiencies. 
Task IV involves the formal evaluation of the six candidate hull- 
forms in relation to sit and plant capacity to quantify cost/size/ 
capability relationships, leading to selection of an optimum commer- 
cial plant. (WHK) 


25956 Solar sea power. Zener, C. Indian East. Eng.; 120: No. 1, 
19-21(Jan 1978). 

The basic concept of solar sea power obtained from ocean 
thermal energy conversion is explained. The closed-cycle OTEC 
system and the foam OTEC system are reviewed. (MHR) 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 25814, 26086, 26157, 26947 


25957 (CONF-730747—(E), pp 14p, Paper Eh29) Methodic ap- 
proach to the problems of insolation in the house (or the methodic 
on of a house adapted to insolation needs). Roux, J.L.; Zoller, 
J. 1973. (In French). 
From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The present study reports a method for the comparison of 
hysical environment data, relative to insolation, with human com- 
ort in the house. Applications make it possible to evaluate the 
performance of suggested technological solutions. An example illus- 
trates the application of the method to the insolation needs of a 
projected urban renewal of an old development. 


25958 (CONF-730747—(E), pp 10p, Paper E45) Field design 
methods and data for solar energy applications. Gupta, C.L. (Sri 
Aurobindo International Centre of Education, India). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Some of the pertinent problems faced in utilizing solar energy 
in developing countries are brought out on the basis of actual field 
experience. Need for hand calculation procedures to evaluate any 
device for the given job situation is stressed and one such method is 
presented. Some simple extensions by which the published collector 
design data can be made more useful for field situations are formulat- 
ed. A solar water heater installation in a hot humid coastal climate, 
which has been designed to face the problems of extraordinarily high 
corrosion and architectural integration, has been described. 


25959 Systems for making use of the energy carried by a fluid 
and supplied thereto by solar energy. Tacchi, V. US Patent 4,110,986. 
5 Sep 1978. Priority date 24 Jul 1975, Argentina. 10p. 

A system is disclosed for making use of the thermal energy 
carried by a fluid and which is supplied to the fluid by a solar energy 
detector which converts the solar energy into heat. The system 
basically comprises a solar energy detector which heats the fluid and 
valves, operated by the intrinsic energy of the fluid, for enabling the 
fluid to discontinuously flow through the detector only in a single 
direction. In one embodiment the system is used to pump hot air into 
a space to be heated. In other embodiments pressure accumulating 
chambers are also provided to accumulate the energy of the fluid 
which is intermittently supplied to a heat exchanger. The pressure 
accumulating chamber in another embodiment is an arrangement for 
producing work, such as a water pump or the compressor of a 
refrigerating system. 


25960 Introduction to passive solar design: nature's lesson. 
Davis, W.D. (Thermal Tech. Corp., Snowmass, CO). pp 257-258 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Several remarkable energy utilization mechanisms in nature 
are reviewed which should stimulate the imagination of todays 
architects and engineers. Successful techniques for solar utilization in 
use today have, in fact, existed in the plant and animal kingdoms for 
millions of years. Primitive peoples living in harsh cold climates also 
used specific methods for altering the natural energy flows in their 
environments. 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 25800, 25852, 25853, 25854, 
25857, 25861, 26109, 26169, 26821, 26822, 26869, 26934, 26937, 28118 


25961 (BNL—25038) Utility load management and solar energy. 
Study background and preliminary market potential analysis. Davi- 
tian, H.; Bright, R.N.; Marcuse, W. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 9p. (CONF- 
780639—8). Dep. NTIS, PC A02/MF AO1. 

From Analysis for solar heating and cooling; San Diego, CA, 
USA (27 Jun 1978). 

The large-scale use of electrically assisted solar heating and 
hot water (solar/electric HHW) systems can have a substantial effect 
on electric utilities. Under some conditions, peak loads may be 
increased causing electricity generation costs to rise. However, with 
appropriate control and thermal storage equipment tied to the HHW 
system, the timing of the delivery of electricity to the HHW system 
can be controlled so that it is accomplished during those times of the 
day when utility supply costs are lowest. In this study various load 
management schemes for these applications are being investigated to 
determine their effect on the cost of generating the back-up electric 
power and on the cost of the required control and storage system. 
Solar/electric HHW systems are compared to electric-only systems 
*» 3everal utilities and several HHW system designs. The issues 
underlying the study, the methods of investigation, and the results of 
the first phase of the study are described. In this phase a preliminary 
analysis of the maximum market potential for night-time precharge 
electric-only hot water systems in either utilities was conducted. 
This analysis indicated that if about 20 to 40 percent of the residen- 
tial customers used these appliances in a load managed mode, the 10 
PM—8 AM valley in the utility load curve would be filled. For 
combined electric heating and hot water, the corresponding fraction 
is 6 to 12 percent. It is estimated that in each case, roughly twice the 
number of residential customers could be accommodated in the 
valley if solar/electric systems were used instead. 


25962 (BNL—25195) Cost-effective potential of optimumly de- 
signed heat pumps for the collection, storage, and distribution of solar 
energy. Cottingham, J.G. (Brookhaven National Lab., Upton, NY 
(USA)). Nov ‘78. Contract EY-76-C-02-0016. 10p. (CONF- 
790112—3). Dep. NTIS, PC A02/MF AO1. 

From ASHRAE symposium on air infiltration; Philadelphia, 
PA, USA (Jan 1979). 

Various solar heat pump configurations are reviewed and the 
assisted or series configuration identified as the concept having the 
greatest potential for economic acceptance. This study is not limited 
to consideration of commercially available units, but examines the 
system impact that would result from the development of vapor 
compression equipment specially tuned to the collection and distri- 
bution of solar energy. Major impacts on the solar collector and 
energy storage elements are identified and reviewed. Solar collectors 
of crude and inexpensive design, including some passive-like struc- 
tures, are found to be acceptable in performance and highly desirable 
economically. Also uninsulated in-the-ground storage is found to be 
beneficial gaining energy from the ground in winter and dissipating 
it in summer. 


25963 (CONF-730747—(E), pp 7p, Paper Eh27) Sun and archi- 
tecture. Dabat, R.; Perrin, R. (Groupe Ambiance Bio Climatiques, 
Marseille, France). 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Concepts based on the research carried out by a work group 
in the area of building are presented. The intention is to take into 
account all the natural elements of the environment of which the 
solar radiation is the most important. After a critical appraisal of the 
faults inherent in the application of standard regional architecture 
which occur basically because the climatic constraints are not fully 
realized, this interdisciplinary group proposes to provide a better 
operational method, based on a fuller understanding of the physical 
factors, which is capable of enlarging the meaning normally attached 
to the architectural conception. At present the emphasis has been 
directed towards the research area reinforced by a gradual program 
of actual building construction. In addition these ideas have been 





MAY 31, 1979 


introduced and the teaching carried out by the group at the School 
of Architecture in Marseille-Luminy. 


25964 (CONF-730747—(E), pp 8p, Paper Eh30) Economic 
house using heat flux resulting from the absorption of solar radiation. 
Izard, J.L.; Long, J.P. (Groupe ABC, Marseille-Luminy, France). 
1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Consideration is given to the design of a dwelling which is a 
part of the work undertaken by an interdisciplinary group in Mar- 
seilles. The fact is stressed that the object which is described is not a 
solar house but an adaptation of the conventional dwelling to the 
natural climatologicai conditions and among these, thermal regula- 
tion provided by the absorption of the incident solar radiation. The 
project takes a large account of the economical point of view and is 
placed among the social realizations planned in France. 


25965 (CONF-7606138—, pp 67-72) Experimental investigation 
of refrigerant-carrier fluid pairs for solar powered air conditioning 
applications, Evans, R.D.; Beck, J.K. (Florida Technological Univ., 
Orlando, FL). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


An experimental investigation of sixteen different refrigerant- 
absorbent fluid pairs has been carried out in order to determine their 
suitability as the working fluid in a solar powered absorption cycle 
air conditioner. The criteria used in the initial selection of a refriger- 
ant-absorbent pair included: high affinity (large negative deviation 
from Raoult's Law), high solubility, low specific heat, low viscosity, 
stability, corrosing, safety and cost. For practical solar consider- 
ations of a fluid pair, refrigerants were selected with low boiling 
points whereas absorbent fluids were selected with a boiling point 
considerably above the rod with a boiling point considerably above 
that of the refrigerant. These additional restrictions are determined 
by the operating temperatures of the absorber and the generator of 
an absorption cycle air conditioning system. These temperatures 
were specified as 100°F (39°C) and 170°F (77°C). Data are present- 
ed for a few selected pressures at the specified absorber and gener- 
ator temperatures. 


25966 (COO—2577-17) Performance of residential solar heating 
and cooling system with flat-plate and evacuated tubular collectors: 
CSU Solar House I. Duff, W.S.; Conway, T.M.; Loef, G.O.G.; 
Meredith, D.B.; Pratt, R.B. (Colorado State Univ., Fort Collins 
(USA). Solar Energy Applications Lab.). 1978. Contract EY-76-S- 
02-2577. 14p. (CONF-7804101—1). Dep. NTIS, PC A02/MF AOl. 

From CCMS meeting; Dusseldorf, F.R. Germany (19 Apr 
1978). 


Measurements in Solar House I at Colorado State University 
have provided comparison data on space heating, water heating, and 
cooling by systems in which flat-plate collectors and evacuated tube 
collectors were used. Data were procured on 47 days during oper- 
ation of the flat-plate collector and on 112 days when the house was 
heated or cooled by the evacuated tube collector system. It was 
concluded that the system comprising an evacuated tubular collec- 
tor, lithium bromide absorption water chiller, and associated equip- 
ment is highly effective in providing space heating and cooling to a 
small building, that it can supply up to twice the space heating and 
several times the cooling obtainable from an equal occupied area of 
good quality flat-plate collectors, and that a greater fraction of the 
domestic hot water can be obtained by supplying its heat from main 
storage. The cost-effectiveness of the system, in comparison with 
one employing a good flat-plate collector, can be determined when 
commercial pricing data are made available. A summary of monthly 
and annual energy use for space heating, domestic hot water (DHW) 
heating, and space cooling is presented. The collector performance is 
presented. The first two months of data were obtained with the 
system employing flat-plate collectors, whereas heating and cooling 
during the following nine months were supplied by the evacuated 
tube collector system. 


25967 (DOE/NASA/CR—150698) Preliminary design package 
for noncorrosive fluid subsystem: solar heating and cooling. (Houston 
Chemical Co., Pittsburgh, PA (USA)). May 1978. Contract EX-76- 
A-29-1037. 21p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The information necessary to evaluate the preliminary design 
for noncorrosive fluids for use in solar heating and cooling systems is 
wages Included are drawings for subsystem definition, rationale 
or special handling, installation and maintenance tools, and an 


outline for hazard analysis, along with development and testing 
plans. 


25968 (DOE/NASA/CR—150728) Collation of monthly and 
semi-annual reports on instrumentation at the ‘Decade 80’ House in 
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Tucson, Arizona. (Copper Development Association, Inc., New York 
(USA)). Jun 1978. Contract EX-76-A-29-1037. 27p. Dep. NTIS, PC 
A03/MF A0O1. 

The "Decade 80” solar house, located in Tucson, Arizona, 
was built by the Copper Development Association, Inc., to show the 
use of copper in home building and to demonstrate the use of solar 
energy to provide space heating and cooling and domestic hot 
water. The auxiliary energy sources are electrical resistance heating 
for the domestic hot water and a gas-fired boiler for s; heating 
and operation of the absorption air conditioning units. This pro 
to instrument the "Decade 80” solar house and to acquire orm- 
ance data on the system began in November 1976. The Semi-Annual 
report gives an overview of the instrumentation effort through 
February 17, 1978, with the back-up monthly reports reflecting more 
detail of the effort that went into the implementation of the data 
acquisition system through April 1978. 


25969 (LBL—8343) Radiative and passive cooling. Martin, M.; 
Berdahl, P. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1978. Contract W-7405-ENG-48. 4p. (CONF-780983—5). 
Dep. NTIS, PC A02/MF A0O1. 

From 3. solar es cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The two pri: accomplishments of the project to date are 
(1) the construction of a computer model to predict the infrared 
spectral radiance of the atmosphere under various meteorological 
conditions of temperature, water vapor profiles, and cloud cover; 
and (2) the design, testing, and installation of several spectral radio- 
meters for the routine measurement of atmospheric infrared radi- 
ance. Emphasis has been placed on the study of the atmospheric 
radiance which would be absorbed by a thermal radiating surface 
exposed to the sky because the amount of radiation emmited from a 
given system can usually be calculated in a straightforward manner. 


25970 (LBL—8344) Program support for Solar Heating and 
Cooling Research and Development Branch. Martin, M.;Wahlig, M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1978. Contract W-7405-ENG-48. 3p. (CONF-780983—11). Dep. 
NTIS, PC A02/MF AO1. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The technical monitoring of 16 DOE research and develop- 
ment projects in the solar controls and passive cooling areas is 
reviewed. Two of these projects have been concluded and the 
remainder are now in their final stages of completion. A second 
major task to provide assistance in program planning included the 
preparation and review of several program element plans, participa- 
tion at planning meetings and workshops, preparation of energy 
displacement projections, and a variety of supplementary administra- 
tive tasks. The review of unsolicited proposals was provided on a 
continuing basis and aid was supplied in the preparation and evalua- 
tion of PRDA and RFP solicitations as required by DOE headquar- 
ters. 


25971 (LBL—8346) Solar controls program element. Wahlig, 
M.; Martin, M. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Sep 1978. Contract W-7405-ENG-48. 4p. (CONF- 
780983—9). Dep. NTIS, PC A02/MF AOl1. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The present status of the Solar Controls R and D program 
element is outlined and significant technical accomplishments are 
discussed. Fifteen projects are either currently underway or recently 
concluded, of which eight resulted from the RFP issued in the 
spring of 1977. Future directions of the program element are out- 
lined in connection with the drafting of a DOE controls plan, to be 
completed before the end of the calendar year. Two novel control- 
lers have been designed. Prototypes are now under construction, and 
will be available for testing. One of these controllers is based on 
microprocessor technology, while the other uses more conventional 
circuitry (including electro-magnetic relays, etc.) combined with a 
novel adaptive mechanism that changes the control set points as a 
function of outdoor ambient temperatures. Studies of o' ther- 
mal energy storage strategies indicate that energy savings due to 
improved control strategies can be ultimately traced to either a 
lower average temperature in the heated space, or to lower average 
storage tank temperatures. 


25972 (LBL—8347) Passive cooling element. Wahlig, 
M.,; Martin, M. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Sep 1978. Contract W-7405-ENG-48. 3p. (CONF- 
780983—10). Dep. NTIS, PC A02/MF AO1. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC. USA (24 Sep 1978). 

An outline of the Passive Cooling R and D program element 
is presented with significant technical achievements obtained during 
FY 1978. Passive cooling mechanisms are enumerated and a survey 
of ongoing projects is made in the areas of cooling resource assess- 
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ment and system development. Results anticipated within the next 
fiscal year are discussed and the direction of the R and D effort is 
indicated. Passive cooling system development has centered primar- 
ily about the Skytherm system. Two projects are underway to 
construct such systems in regions having a higher cooling load than 
the original Skytherm site at Atascadero, ifornia. Component 
development and commercialization studies are major goals of these 
two projects and a third project at Atascadero. A two-story passive 
cooling test module has been built to study radiative, evaporative 
and convective cooling effects in a structure making use of the 
thermosiphon principle, but not equipped with a roof pond. 


25973 (MLM—2549(OP)) Chemical and optical studies of heat 
transfer fluids containing solar energy absorbers. Burke, A.R.; Hud- 
gens, C.R.; Wittenberg, L.J. (Mound Lab., Miamisburg, OH (USA)). 
1978. Contract EY-76-C-04-0053. 13p. (CONF-790405—4). Dep. 
NTIS, PC A02/MF AO1. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

The purpose of the present study is to enhance the absorptivi- 
ties of potential heat transfer fluids to solar radiation. Quantitative 
measurements were made of the increase in absorptivity of the fluids 
to dissolved chromophoric materials. Some previous studies have 
been made of soluble and insoluble chromophores in aqueous solu- 
tion. The heat transfer fluids chosen for this study had the following 
properties: liquid at ambient temperature, transparent to most of the 
solar spectrum, and low vapor pressure above the boiling point of 
water. Such liquids are — commercially available organic and 
inorganic heat transfer fluids with potential application to mid-range 
solar thermal devices (T/sub max-/ < 350°). Only chromophoric 
materials were considered which were soluble in the liquid. 


25974 (N—78-25549) Preliminary design package for noncorro- 
sive fluid subsystem, solar heating and cooling. (Houston Chemical 
Co., Pittsburgh, PA (USA)). May 1978. Contract NAS8-32255. 24p. 
(NASA-CR—150698). NTIS PC A02/MF AO1. 

The preliminary evaluation includes drawings for subsystem 
definition, rationale for special handling, installation and mainte- 
nance tools, and an outline for hazard analysis, along with develop- 
ment and testing plans. 


25975 (PB—282077) Working papers on marketing and market 


. volume i: pre! findings and analysis. Preliminary 
(Real Estate Research Corp., Washington, DC (USA)). May 


report. 
1978. Contract HUD-H-2372R. 183p. NTIS PC A09/MF AOl1. 

The focus of the report is upon questions and issues which 
might be raised by a builder interested in constructing a solar home. 
Practical information relevant to the construction industry and to 
solar manufacturers is stressed. 


25976 (SERI—30) GFL method for sizing solar energy space and 
water heating systems. Lameiro, G.F.; Bendt, P. (Solar Energy 
Research Inst., Golden, CO (USA)). May 1978. Contract EG-77-C- 
01-4042. 42p. Dep. NTIS, PC A03/MF AO1. 

The development and utilization of the GFL sizing procedure 
for designing solar energy space and domestic hot water heating 
systems are described. It can be used for both air and liquid solar 
energy collectors. The principal advantage to the GFL method is its 
ease and simplicity of use. This method requires only the evaluation 
of several simple algebraic equations. Hence, neither computers nor 
programmable calculators are required. A typical design example 
requires about five minutes to compute by hand or less than one- 
tenth of a second by computer. The GFL method was validated by 
making over 1,500 side-by-side comparisons with different collector 
types (air and liquid), different collector design parameters, in differ- 
ent locations (151 U.S. locations), and for a range of f values from 0 
to 90%. Additionally, an independent consultant made 500 side-by- 
side comparisons. 


25977 (UMD—4908-12) Report of the fourth CCMS Solar 
Energy Pilot Study meeting. Blum, S.; Allen, R.W. (ed.). (Maryland 
Univ., College Park (USA). Dept. of Mechanical Engineering). 17 
Apr 1978. Contract EY-76-S-05-4908. 156p. (CONF-7804101—P1; 
CCMS—84). Dep. NTIS, PC A08/MF AOl1. 
1978) From CCMS meeting; Dusseldorf, F.R. Germany (19 Apr 
The Solar Energy Pilot Study of the NATO Committee on 
the Challenges of Modern Society (CCMS) was established with the 
obtective of encouraging the cost-effective and practical application 
of solar energy to heating and cooling in buildings. Over twenty 
NATO and non-NATO countries have participated in the activities 
of this international cooperative program. The project has focused 
on exchange of information on (1) national solar heating and cooling 
enon in the participating countries and (2) solar heating and 
cooling projects, with emphasis on performance results. Two effec- 
tive working groups have also been formed relating to regional 
applications of solar energy: The Zero Energy House Group and the 
editerranean Applications Group. Since 1974, four pilot study 
meetings have provided a forum for presentation of status reports on 
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national solar heating and cooling programs and the review of the 
status of the various elements of the pilot study. The fourth and final 
Solar Energy Pilot Study Meeting was held at Dusseldorf, Germany 
in April 1978. This report is a summary of that meeting and contains, 
in addition to national program reports and progress reports on the 
sub-project activities, recommendations for continued international 
cooperation during the two-year CCMS follow-up period. 


25978 (UMD—4908-13) NATO Committee on the Challenges of 
Modern Society Solar Energy pilot study. Final report. (Maryland 
Univ., College Park (USA). CCMS Projects Office). Oct 1978. 
Contract EY-76-S-05-4908. 100p. Dep. NTIS, PC AOS5S/MF AO1. 

The CCMS Solar Energy Pilot Study was established in 1973 
with the objective of encouraging the cost-effective and practical 
application of solar energy to heating and cooling in residential, 
commercial, industrial, agricultural, and public buildings. The scope 
of the pilot study has been the exchange of information on (1) 
national solar heating and cooling programs, (2) solar heating and 
cooling experiments, with emphasis on system performance data, and 
(3) specialized regional applications of solar heating and cooling. 
The various elements of this multilateral cooperative program are 
described briefly in the Executive Summary and discussed in further 
detail in other sections of the report. Significant accomplishments, an 
assessment by the Participants of the effectiveness of this project, 
and recommendations of the pilot study for follow-up activities at 
both the national and international levels are also included. 


25979 Solar air conditioning method and apparatus. Glenn, W.E.; 
Ludeke, C.A. (to New York Inst. of Technology). US Patent 
4,121,428. 24 Oct 1978. Filed date 14 Feb 1977. 8p. 

A method and apparatus is disclosed for cooling internal 
environment air using energy from the Sun. In accordance with the 
method of the invention, internal environment ("‘inside”’) air is circu- 
lated over a desiccant and thereby dried. The dried air, which takes 
on heat as a consequence of the drying operation, is relatively cooled 
by performing a heat exchange operation with external environment 
(“outside”) air. At this stage, the dried inside air is at a temperature 
which is only slightly above the temperature of the outside air. 
Moisture is then added to the dried inside air which had been 
subjected to the heat exchange operation. The evaporation of the 
moisture into the dried air restores it to a desired relative humidity 
and effects a cooling of the air which is then returned to the internal 
environment. The operation of drying the inside air will, after a time, 
render the desiccant too wet to perform efficiently. The desiccant is 
then heated with solar energy so as to remove moisture from the 
desiccant. In the preferred embodiment of the method of the inven- 
tion, the desiccant is cooled, after the drying thereof using solar 
energy, by performing a heat exchange with outside air. In this 
embodiment, the two heat exchange operations, viz. cooling the 
dried room air and cooling the dried desiccant, are performed 
simultaneously. 


25980 Solar heating system. Keegan, P.J. (to Rho Sigma). US 
Patent 4,109,639. 29 Aug 1978. Filed date 13 Jun 1977. 14p. 

The heating system includes a solar energy collector and a 
tank. Water circulation is controlled normally in a proportional 
mode using a pump which is turned on intermittently for a duration 
synchronized with full ac cycles. Impending freezing and boiling in 
the water system is separately detected controlling a drain valve for 
the collector while holding the pump in the off state. 


25981 Cooling and energy crisis: a critical review of the criteria 
of choice of cooling unit in modern air conditioning plants. Pizzetti, C. 
(Politec di Milano, Ist di Macch, Italy). Termotecnica (Milan); 32: 
No. 5, 265-279(May 1978). (In Italian). 

Investigation and experiments on the use of heat pump sys- 
tems in the USA are reviewed and their applications under Italian 
climatic conditions are considered. Problems of utilization of solar 
— for this purpose and the difficulties involved are discussed. 12 
refs. 


25982 Experimental study in relation to development of window 
collectors. Part 1. Temptrol; 5: No. 1, 7-9(Jan 1978). 

This study is concerned with development of window collec- 
tors which utilize windows as solar energy collectors and with 
measurements of winter collecting and summer shading efficiencies. 
In development of the collectors, based on the thinking that it would 
be of importance to avoid optical influences in maintaining functions 
of windows, roll-up type blinds and louvers, and further, semitran- 
sparent reflecting boards were used at parts for collecting and 
shading of solar energy, while to increase thermal insulation per- 
formance double panes were adopted. Four kinds of collectors were 
trial-manufactured. Outlines of the window collectors are intro- 
duced, and a part of the results obtained on shading effects in 
summer are described. 


25983 Architecture and energy: architecture in the field of ten- 
sion between energy consciousness and quality of life. Steiger, P. pp 3- 
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12 of Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, 
F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

The article discusses the problems of energy consumption for 
air conditioning in domestic buildings from the architects’s point of 
view. Considerations of the thermal economy of the human body 
and the function of the skin as a heat-regulating organ form the basis 
for proposals and general discussions concerning a practical concept 
for external walls of buildings. 


25984 Optimum solar energy utilisation for domestic heat supply. 
Energy economy aspects and application technology. Boebel, A. pp 33- 
38 of Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, 
F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

Mainly 2 solar systems are discussed in the framework of this 
article: 1) Solar collectors, non-focussing, protected against convec- 
tion by insulation and, in general, laminated glass; 2) solar absorbers, 
non-focussing and without convection protection. Supply runs of 
systems still in the test stage are compared with the load runs of 
typical consumers. The author arrives at the conclusion that conven- 
tional solar collectors are suitable for water heating but that an 
extension to space heating purposes is impractical. The lack of 
agreement between supply run and load run prevents this modifica- 
tion. The article closes on some considerations on possible develop- 
ment trends in solar energy utilisation. 


25985 Combination of direct and indirect solar energy utilization 
for heat supply in buildings. Stoy, B. p 65-72 of 
Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, F.R.; 
VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

After an outline of the functioning of solar collectors and heat 
pumps, the author first discusses the problems encountered in solar 
energy utilisation with the aid of solar collectors. It was decided that 
the present system should be modified in the interest of improved 
efficiency. A novel type of construction - the roof as a special 
absorber and energy supply with the aid of a heat pump - is 
discussed. 


25986 Solar collector as an energy receiver and its incorporation 
in buildings. Gansfort, K.H. pp 73-79 of Sonnenenergienutzung im 
Bauwesen. Duesseldorf, Germany, F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

Collectors are regarded as energy receivers from an architec- 
tural point of view with the following points of emphasis: 1. The 
collector as an element of solar architecture; 2. the influence of the 
collector an town planning and urban development plans; and 3. the 
development of collectors into absorbers. Special regard is paid to 
the absorbers now tested in Ratingen. 


25987 Space heating with solar energy. Ziegenbein, B. pp 95-99 
of Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, 
F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

In consideration of the inverse relation between low insola- 
tion and high heat demand in winter, solar energy utilisation for 
space heating poses some problems. The article reports different 
possibilities of solar heating which have been tested by several years’ 
measurements in solar test houses and by computer simulation. 
Experience with 3 solar test houses is reported. It is found that 
auxiliary heat pumps are indispensable if more than 50% of the heat 
demand are to be covered by solar energy. Finally, suggestions for 
an improvement of the systems are made. 


25988 Collector and heat pump for a five-family house. Urbanek, 
A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 2, 26-67(1978). (In 
German). 

The paper describes a trivalent heating system which is 
installed in a five-family house. The solar collector surface is 24 m2. 
The energy converted here is transferred to a low-temperature tank 
with a volume of 30 m* which is used as primary circuit for a water- 
water heat pump. The house is heated with a floor heating system. 
Due to the low temperature difference between tank and flow 
temperature, the heat pump can waste with a performance number 
of 4. The third component of the heating system is a conventional oil 
ae The solar and heat pump system reduces oil consumption by 
50%. 
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25989 Performance of a low-capacity retrofit Trombe—Michael 
wall. Converse, A.O. (Dartmouth Coll., Hanover, NH). 4-8 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Franta, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The performance of a 22.4 m? (240 ft?) Trombe wall made 
from a section of an existing hollow concrete (8”) block wall 
modified by painting it black, covering it with Acrylite, and cutting 
ports to allow natural circulation is described. Present results from 
the monitoring period, 25 February—25 May, indicate that anticipat- 
ed savings will be realized, thus providing a payback period of 5 to 6 
years vs. oil inflating at 9%/year. 


25990 Passive solar remodeling in northern climates. Schramm, 
D. (Univ. of Wisconsin, Madison). pp 9-15 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

In order to study the potential for remodeling of existing 
structures for passive solar utilization in a climate with severe winter 
heating load, an experimental studio-greenhouse has been designed 
and built near Madison, Wisconsin. A design for natural — 
combines the immediate heat advantage of a direct gain system, wi 
some of the long-term storage capabilities of an isolated gain sun- 
space. Heat enters the building by a natural convection through the 
window openings or by conduction and re-radiation through an 
—s concrete wall. Temperatures have been measured twice 
daily from November 1, 1977. Readings were taken of outside 
temperature, inside ambient temperature, and air temperatures in the 
sunspace. Measurements taken during the winter of 1977—1978 are 
shown as base data for passive solar contribution to the building 
space heating load. Costs for the passive retrofit are included. 
Preliminary results, based on 1977—1978 measurements, indicate 
that pure, passive solar building design can provide substantial 
benefits, even without the aid of movable insulation. Temperature 
swings were not nearly so wide (nor so low) as anticipated, particu- 
larly during extensive periods with outdoor temperatures below - 
18°C. 


25991 Earth—air heat exchanger. Hourmanesh, M.; Hourman- 
esh, R.; Elmer, D.B. (Essergetics, Inc., College Station, TX). pp 16- 
21 of Solar diversification. Vol. 2.2. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

How the ability of earth as an energy storage (heat source/ 
sink) can be effectively utilized in modeling of passive energy 
systems is illustrated. The Earth properties as universal principles 
and thermophysical properties of the soil as climatical ers 
can be integrated by means of a passive energy system —Air 
Heat Exchanger) to provide comfort conditioning within the dwell- 
ing spaces. 


25992 Solar wall. Hourmanesh, M.; Hourmanesh, R.; Elmer, 
D.B. (Essergetics, Inc., College Station, TX). pp 22-31 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Franta, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Solar Wall is defined as any structural wall element which 
also collects, stores, and controls solar heat flow. They represent the 
incorporation of passive design elements into structural components 
which are commonly used. The impact of various geometrical and 
thermophysical parameters on the wall's performance is indicated. 
Also, how the computer simulation analysis for the dynamic ey A 
response can be successfully used to model the performance of 
Solar Walls when integrated into specific structures is illustrated. 


25993 Effect of moisture content on the thermal properties of sun 
dried adobe. Rogers, B.T. pp 41-45 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

On a world wide basis sun dried adobe is an important 
construction material. In the southwestern United States it has 
become an important component of passive solar designs. The ther- 
mal properties of adobe are a strong function of moisture content. 
Further, adobe is hygroscopic, so in many applications the thermal 
properties are in a state of flux. This situation raises a question as to 
the validity of analysis based on accepted values of specific heat, 
thermal conductivity, thermal diffusivity, and density of adobe. 
Thermal conductivity of adobe is reported, five references are cited, 
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calculations and in situ measurements of the author are reported as 
well as preliminary work of Sibbitt. 


25994 Preliminary report on Sundwelling passive units at the 
Ghost Ranch. Rogers, B.T. pp 46-52 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Sundwelling project resulted in the construction of three 
passive system two room adobe residence units and a control unit 
with no contrived solar capability. A three day heat balance is 
developed for the control unit, and a thermal deficit accounted for 
by the change in the temperature of the building mass. An observed 
relationship between space air temperature, globe temperature, and 
mean wall mass temperature is reported and evaluated over a 19 day 
data base. A 26 day data base is used to demonstrate that much of 
the solar energy that should be heating an unseasoned adobe building 
is lost through mass transport of moisture as the adobe dries. 


25995 Results from passive solar test room investigations in a 
cold climate. Jones, R.E. Jr. (Lakehead Univ., Thunder Bay, Ontar- 
io). pp 53-58 of Solar diversification. Vol. 2.2. Boeer, K.W.; Franta, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The performance of two passive solar heted test rooms was 
investigated in a Canadian climate. One room was of the direct gain 
type and the second had a thermal storage wall behnd the window. 
The rooms had a high level of insulation. Preliminary analysis of the 
experimental results indicates that a window-storage wall equipped 
with an insulated nighttime shutter has competitiv performance with 
typical active collector systems. Thermal network models and pre- 
liminary dynamic simulation results are presented. Empirical fits 
ware found to numerical solutions of window heat loss problems of 
interest to storage wall models. 


25996 Measured and modeled passive performance in Montana. 
Palmiter, L.; Caswell, B.; Corbett, B. (National Center for Appropri- 
ate Tech., Butte, MT). pp 59-63 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Franta, GE (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Several passive solar test units have been constructed at The 
National Center for Appropriate Technology. The design, instru- 
mentation and performance of the direct gain and Trombe wall cells 
are discussed. Preliminary results of a simple computer model for 
simulating air and storage wall temperatures are presented. 


25997 Evaluation of passive solar heating. Balcomb, J.D.; Wray, 
W.O. (Los Alamos Scientific Lab., NM). pp 64-68 of Solar diversifi- 
cation. Vol. 2.2. Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; 
mn Section of the International Solar Energy Society, Inc. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The LASL program of evaluation of passive solar heating is 
described. The ‘oy of the program is to provide a quantitative 
basis for design. The program consists of (a) experiments in 14 
passive solar test rooms, (b) monitoring of 15 passive solar buildings, 
and (c) computer simulation and systems analysis of passive solar 
concepts. Validation results of a direct-gain test room simulation 
model are presented. 


25998 Computer modeling of a ventilated Trombe wall: with 
actual performance results. Robbins, F.V.; Spillman, C.K. (Kansas 
State Univ., Manhattan). pp 69-77 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Franta, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A mathematical simulation procedure developed for use with 
a digital computer to predict the daily performance of a ventilated 
Trombe Wall is described and documented with actual measured 
performance results. The solar collector-storage system is used to 
preheat the ventilating air required by ani confinement struc- 
tures, and thus reduce their demand for fossil fuel energy. In this 
system, all collected energy is delivered to the heated space in the 
ventilating air. This air is drawn containuously through the concrete 
wall on its way to the building. Given hourly or daily total solar 
insolation on a horizontal surface and hourly or daily average 
ambient temperature, one first calculates the available energy at the 
vertical collector, and the amount transmitted through the transpar- 
ent covers. Then the collection process is simulated, and one pre- 
dicts the total collected energy, the amount supplied to the building, 
and the portion retained in storage for each day. Agreement with 
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measured performance is nearly always within +-5% for periods as 
short as one week. 


25999 Parameters for quantifying the thermal performance of 
passive solar heating systems. Clausing, A.M.; Drolen, B. (Univ. of 
Illinois, Urbana). pp 78-82 of Solar diversification. Vol. 2.2. Boeer, 

W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Three key parameters are presented for quantifying the ther- 
mal performance of passive solar heating systems: the efficiency, the 
effectiveness, and the comfort index. The efficiency is a measure of 
the quality of the design; the effectiveness is an indicator of the 
capacity of the passive system relative to the building load; and the 
comfort index provides a means of judging potential discomfort due 
to temperature fluxtuations. The parameters provide a basis for 
comparing passive systems as well as a rational means of modifying 
designs in order to improve the thermal performance. An analysis of 
direct gain passive solar heating systems is presented. A bound is 
generated for the theoretical maximum efficiency obtainable with 
passive systems. The influences of optical efficiency and other pa- 
rameters on the lower limit of the comfort index are also given. 


26000 Applications of computer modeling in passive solar design. 
Heldt, R.W. (G. K. Associates, Newton, MA). pp 83-88 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Examples of problems in passive solar design that, at present, 
can be satisfactorily solved only with medium to large size digital 
computers are illustrated. Examples include the calculation of interi- 
or comfort levels, temperature distributions in structures with inter- 
nal partitions, the charge/discharge time constants of thermal stor- 
age, and long term system performance. 


26001 Passive solar thermal simulation: three models. Wessling, 
F.C. (Wessling Consulting, Albuquerque, NM). pp 97-101 of Solar 
diversification. Vol. 2.2. r, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Three different thermal simulation models and their compari- 
sons to temperatures measured in a retrofit greenhouse test unit in 
February 1978 in Albuquerque, New Mexico, are presented. The 
distributed mass thermal network model is the most accurate, and 
calculates temperatures within 2C of the measured temperatures. 
The lumped simulation model predicts temperatures within SC. The 
no mass simulation model predicts temperatures within 15C. The 
parameters considered were the measured outside air temperatures, 
the temperatures in rooms adjoining the test unit and the measured 
insolation. These data were recorded every ten minutes for approxi- 
mately twelve days using a digital data acquisition system. Construc- 
tion details of the test unit were used to determine the necessary 
thermal characteristics of the structure. 


26002 Simplified computer-aided building design for passive in- 
ternal temperature moderation in hot—arid climates. Agha, M.F. 
(Rogers, Butler, Burgun and Shahine, Architects, New York, NY); 
Lior, N. pp 102-106 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Computer program TAD (Thermal Architectural Design) 
which was developed by the authors to design buildings in which 
the temperature is controlled passively, is applied to study the 
courtyard house in hot arid climates. The computer program deter- 
mines the maximal and minimal interior air temperatures, is simple to 
use and very inexpensive to run. It was found that building orienta- 
tion has negligible effect on interior temperatures, which are reduced 
as the court house's height increases, as its walls thicken, and as the 
longwave emittance of its exterior surfaces increases. The major heat 
loss mechanism was found to be longwave radiation from these 
surfaces. Having a larger exterior surface, which is partially mutual- 
ly shaded, the court house was thus found to have lower interior 
temperatures than a box-shaped house of same volume. 


26003 Development of a low-cost, modular controllable-passive 
solar furnace. Sedrick, A.V.; Keller, B.M.; Johnson, W.C.; Fogg, 
R.E. (Kalwall Corp., Manchester, NH). pp 107-116 of Solar diversi- 
fication. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
on Section of the International Solar Energy Society, Inc. 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

The development of a controllable passive solar furnace for 
residential and commercial space heating is described. The Kalwall 
Solar Furnace consists of a set of enclosed fiberglass water storage/ 
absorber tubes arranged in a row behind multilayered fiberglass 
Sunwall solar window panels which transmit 70% of the incident 
solar energy and have a U-value of 1.65-? W.m~2.K~! (0.29 Btu-hr=! 
ft"? °F~*). Controlled heating of adjacent or remote living spaces is 
provided by a manually or automatically operated blower driving air 
inside the insulated enclosure over the row of heated tubes in a 
horizontal cross-flow pattern and out to the space requiring heat. 
Results of full-scale performance tests in Manchester, N.H., during 
the 1977-1978 heating season and computer-based simulation of 
performance indicate that Solar Furnaces with window areas of 10 
to 21% of the heated floor areas can provide from 45 to 68% of a 
building’s heating requirements. Furnace performance was found to 
be sensitive to window transmittance, window U-value and blower 
control temperatures, and relatively insensitive to tube water tem- 
perature stratification, enclosure U-value and blower air flow rate. 


26004 Passive/hybrid solar heated and water residence: design, 
construction, instrumentation, and early data. Lumsdaine, E.; Lums- 
daine, M. (New Mexico State Univ., Las Cruces). pp 117-121 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

This 254 m? (2730 ft?) home designed for desert climate [3400 
heating degree days, 1600 cooling degree days (in °F), 1200 m (4000 
ft) altitude, 32° latitude] uses no auxiliary HVAC equipment except 
an indoor fountain and a heat-circulating fireplace. Windows with 
insulating shutters are located and sized for natural ventilation and 
maximum winter solar heat gain. Interior masonry walls, the con- 
crete slab nd 50 cm (20 in.) of rock storage under the slab provide 
about 125 m* (4500 ft*) of mass; the resulting large thermal inertia is 
confirmed by early data. Additional heat is collected and ducted to 
the rock bed with two hybrid solar roof systems. For data collection, 
a network of thermocouples has been installed. The problems en- 
countered during construction (the builder had no previous solar 
experience) are described. The house is not open to the public; 
however, a detailed scale model (24:1) together with posters is used 
to explain the passive design principles to interested people. 


26005 Professional building designer working relationships in 
passive energy system design. Stenhouse, D.S. (Energy Management 
Consultants, Inc., Los Angeles, CA). pp 122-127 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The recent California Energy Efficient State Office Building 
Competition demonstrates some unique working relationships be- 
tween professional building designers. Two firms—one a young 
group of talented architects and the other a multidisciplinary build- 
ing energy conservation consulting firm joint ventured to produce 
an entry that was selected as a finalist for this noteworthy competi- 
tion. The solution involved a unique design process which was truly 
an integrated effort—permitting each individual and discipline to 
make significant contributions towards the main objective—a most 
energy conserving building design. The initiative for this effort as 
well as the work that fillowed was a combined one, which is unusual 
in that the energy consultants took a shared role in the management 
as well as design of the project. The traditional consultants were 
brought on at an early stage to address potential building and 
environmental control systems, urban design issues, and to help in 
evaluating innovative proposals for energy conservation. Initial 
massing studies and space planning were addressed by each of the 
three principal designers and specific contributions of this effort 
integrated into a single design which then carried forward by one 
individual. During the first stage of the two stage competion, load 
calculations were developed for a building which represented busi- 
ness as usual though complying with the new California nonresiden- 
tial energy conservation standards. Photographs, schematics, and 
floor plans of the final building are presented. 


26006 Saint Georges School: design principles useful in America. 
Smith, R.O. pp 134-139 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

One of the largest, most audacious, and successful solar 
buildings in the world is the St. Georges School Annexe in Walla- 
sey, England, near Liverpool. It was designed and patented by 
Emslie Alexander Morgan in 1961 and is a success by many meas- 
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ures. Heat comes from three sources only: solar, incandescent light- 
ing, and body warmth of the occupants. Even though it is now 
sixteen years old it is still a valuable subject for study because it 
embodies boldly the principles of passive solar architecture. The 
building has been instrumented, studied, and reported previously by 
Dr. Morris G. Davies and colleagues of the Department of Building 
Engineering, the University of Liverpool. 


26007 Sundows and windows. Levine, R.S. (Univ. of Kentucky, 
Lexington). pp 140-145 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Sundow is a passively actuated ive collector. It is a 
window that faces south (vertical or sloping) with insulated shutters 
that in winter, open by themselves when the Sun comes out and 
close when the heat of the Sun is no longer present. In summer this 
action may be reversed. The actuation is accomplished passively and 
automatically by a positive action solid to liquid actuator. The 
Sundow is simple, reliable, inexpensive and automatic. The advent of 
devices like the Sundow (i.e., collector windows) brings into ques- 
tion the form and function of conventional windows. conven- 
tional window is a universal device that is designed to perform 
several functions but in fact does none of them well. By separating 
out this specific function that a window may perform the suggestion 
is made that the several other functions that windows have tradition- 
ally performed may likewise be separated out. Coupled with a new 
requirement for insulation new and more appropriate designs may be 
generated to suit those separate functions. 


26008 Cost effective residential passive solar heating. Hansen, 
M.A.; Bushnell, R.H. pp 146-147 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A passive solar heated house has been built in the central 
Colorado Rockies incorporating 29.7 m? (320 ft?) of collecting 
window area with a minimum design heat loss coefficient of 9.8 MJ/ 
Kd (5900 Btu/°Fd). Installation of a complete bead wall window 
system and careful coordination of solar requirements with the 
architectural design achieved this efficiency. Overheating is also 
controlled by architectural means. Because the elements required for 


passive solar heating were initial design criteria, they cost only an 


additional $13.67/m? ($1.28/ft?) compared to standard construction 
which would include drapes. 


26009 Self-inflating movable insulation system. Shore, R. pp 148- 
152 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Self-Inflating Curtain is an automated, yet technically 
simple device capable of providing efficient, cost-effective movable 
insulation for greenhouses, Trombe walls, water walls, large glazing 
areas, and passive solar systems. Radiation from the mass (in winter 
mode) or from the Sun (in summer mode), is intercepted by the 
curtain and warms the air in question, causing some increase in 
pressure and some decrease in density in the upper part of the 
system. The pressure increase has the effect of pushing the two 
sheets farther apart—a process accompanied by intake of air via the 
open bottom of the system. A kind of sel self-sustaining chain reaction 
occurs. The system has been tested at Los Alamos Scientific Labora- 
tory and a Trombe wall application in the Colorado Rockies. The 
performance curves for these installations indicate resistance values 
of at least 9 Btu/HR/SF/F° or 51 W/M?/K° can be expected for 
this movable insulation system. Emissivities of the various curtain 
materials were tested; outer curtain layers mirrored TG 0.032; inner 
curtain layers = 0.073. The cost of the system is cost effective in the 
Colorado rockies where this work was initiated. The payback is 4.2 
years. If one considers the cost of conventional draperies for view 
glazing at $2.50 per square foot the payback is less than 2 years. 


26010 Retrofitting glass windows for conservation. Tsui, 
R.K. (Northeastern Univ., Boston, MA); Carcia, L.M. pp 153-161 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A systematic study dealing with the energy conserving as- 
pects of solar control films was undertaken. The investigation was 
based on direct measurements of energy consumption rates resulting 
from heat transfer processes through a glazing system. Rate data 
were obtained in an environmental chamber capable of monitoring 
and maintaining temperature variations. The effectiveness of the film 
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as a barrier mates cores heat flow was evaluated during summer and 
winter simulations. Consequently, energy consumptions for 
both cooling due to heat gains and heating due to heat losses can be 
measured. Comparisions were made with the theoretical values 
derived purely from solar optical properties using standard fenestra- 
tion equations. 

26011 Design sizing procedure for direct gain, thermal storage 
wall, attached greenhouse, and roof pond systems. Mazria, E. (Matrix, 
Inc., Albuquerque, NM). pp 162-165 of Solar diversification. Vol. 
2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Following a two-year research program a design and sizing 
procedure for passive solar heating systems has been prepared. This 
procedure contains 28 rules-of-thumb that form a step-by-step proc- 
ess for the integration of passive solar concepts in building design. 
To generate data for the formulation of this process, an analytical 
solution for a simplified model of direct gain, thermal storage wall 
and attached greenhouse systems was developed. Each system was 
simulated by computer and analyzed for various parameters of 
latitude, weather conditions, collector to floor area ratios, space heat 
loss, materials and building configurations. When possible, the results 
of these simulations were verified by empirical data. 


26012 Performance of a 100% solar heated house. Saunders, 
N.B. pp 166-168 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The full title is Procedure for Calculation of the predicted 
Se of a 100% solar heated House and Adjustment of the 

ign Parameters. Our previous experience in design, construction, 

and monitoring of near 100% solar houses resulted in an American 
Institute of Architects Research Corp. contract to design such a 
house and predict performance and cost. The design data should be 
available in their forthcoming report. This single story house in the 
cold cloudy part of the States achieves full solar space and water 
heating by use of a simple plan having most of the southerly surfaces 
glazed with special materials, the use of over and under heat-stores, 
and three automatic control devices. It is calculated that the living 

remains within a degree or two of the thermostat set point, if 
between 15 and 25°C. Temperature cannot be maintained continu- 
ously above 20°C in December nor below 20°C in February. 


26013 Description and analysis of a minimal passive space heat- 
ing ition. Barnes, J.L.; Reichmuth, H.S. (Bear Creek Thun- 
der, Ashland, OR). pp 169-175 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A minimal ive solar heated house, of 1500 ft?, built in 
Ashland, Oregon, is described. This design is classified as a direct 
gain distributed passive aperture system. The aperture is distributed 
among south and east facing vertical windows and a skylight with 
simple thermal doors, so that the incoming radiant energy can be 
used for effective natural lighting as well as for effective distribution 
of heat. Thermal storage for this system is provided by the thermal 
mass of the building which has double-thick plaster walls. The 
analysis shows the effectiveness of this type of thermal storage as 
well as the effectiveness of east facing windows as passive solar 
collectors. The analysis techniques are novel and are used in an 
attempt to estimate the number of days per month that the system 
will assume various fractions of the daily heat load. 


26014 Space heating with indirect sunlight. Auger, R.N. (Solar 
Power West, Aspen, CO). pp 176-179 of Solar diversification. Vol. 
2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The low levels of solar flux characteristic of overcast skies 
are capable of space heating greenhouses and residences even when 
ambient temperatures are in the -5° to -10°C (14° to 23°F) range. To 
accomplish this, the glazing must be sloped, multiple layers must be 
used, and to sustain interior temperatures at night, movable insula- 
tion should be used. Attempts to design such systems using standard 
window U factors will be frustrated by the inapplicability of these U 
factors to the types of structures needed to obtain low-level solar 
flux heating. 


26015 Passive forms of the clearview solar collector. Peck, J.F.; 
Thompson, T.L.; Kessler, H.J.; Hodges, C.N. (Univ. of Arizona, 
Tucson). pp 180-186 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
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Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Environmental Research Laboratory has developed the 
ClearView Solar Collector system in response to a need for a wall- 
mounted hot air solar collector one can see through. The fully 
automated hybrid (or passive/active) form, using dark venetian 
blinds as the absorber plate, has been mounted on a home in Tucson, 
Arizona. Temperature data was recorded during the winter of 1978. 
A possible method for predicting the performance of passive homes 
in the desert regions of the southwest is discussed based on a 
modification of standard heat loss calculations. An economic analysis 
showing that simple passive/active solar systems for residential uses 
in desert regions is cost effective today in comparison with electric 
heating is presented. The performance of evaporative coolers is also 
enhanced by such passive thermal storage systems. 


26016 Theory and experiment of the performance of the pivotable 
solar heat exchanger window wall. Golobic, R.A. (Research, Analy- 
sis, and Development, Inc., Colorado Springs, CO); Mumma, S.A.; 
White, W.S. pp 187-191 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Pivotable Solar House Exchanger Window Wall has 
recently been tested in its winter and summer modes of operation at 
the Arizona State University. The summer mode results have been 
analyzed and have shown that the actual performance is slightly less 
than the theoretical. It appears that the difference between measured 
transmittance and predicted transmittance is the principle source of 
error. The resulting data from the winter mode of testing compares 
double insulating and triple insulating glass. More data are required, 
however, to adequately compare the result with theory. The effects 
of the uncertainties in the heat transfer coefficients are also discussed 
and the forced convection coefficient has been shown to be the 
largest contributor to error. The Window Wall is patented under 
U.S. Patent No. 3925945. 


26017 Observations of a solar residence: lessons from a first 
experience. Smith, D. pp 202-206 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The design and construction process for a solar heated resi- 
dence built for speculation introduces a number of considerations 
that may vary from those of a commissioned project. The Loveland 
residence has provided both the architect and the builder an oppor- 
tunity to evaluate the results of a very visible early example of 

ive solar architecture in northern Colorado. Of specific interest 

in this project were costs, performance, details of design, and public 
tance. Because the measurement of these factors was essential 

for the development of future pr mp the total effort necessarily 
included the accumulation and analysis of related data and observa- 


tions. The conclusions indicate that passive solar concepts can 
provide competitive, functional, and acceptable design solutions to 
the growing problems of energy shortages and high building costs. 


26018 Performance of a passive solar house designed for New 
England. Hayes, J.W. (Marlboro Coll., VT). pp 207-210 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The design, construction, and performance of a 308 m? (3,320 
ft?), post and beam, salt-box house in Marlboro, Vermont (43°N), 
built in the summer of 1976 is described. It is located in a relatively 
cold climate with a large amount of winter cloudiness. However, 
with a combination of an energy-conserving, solar-heated green- 
house, a direct gain system and a hybrid, air-type collector, the 
house is 63% solar heated. Anticipated modifications should bring 
this value to 70%. Auxiliary heat is provided by two small wood 
stoves. The solar applications added about $5,000 to the cost of the 
poe Ra total cost, exclusive of land, was about $30,000 ('97/m? 
or $9/ft?/. 


26019 Pruess hillside farmhouse. Culin, N.N.; Nunez, A. Jr.; 
Pruess, E.; Pruess, D. pp 211-219 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

This building’s unique approach to passive solar design uti- 
lizes a hybrid system. Direct gain and active air collection with a 
sub-floor cement block storage system are combined to carry the 
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bulk of the heating load. Supplement heat is provided by fireplaces, 
some of which are capable of heating the solar storage. Presented is 
a description of the house including systems utilized, construction 
techniques and problems encountered. Built into the south slope of a 
hill, the exposed walls and piers of indigenous fieldstone give this 
house mass and magnificent beauty. The roof of reinforced concrete 
has 45.72 cm (18 inches) of earth on it, with native grasses and other 
ground cover abounding. The active portion of the solar system is an 
air cooled collector built below a terrace. The sub-floor heat storage 
space, just 40.64 cm (16 inches) in height, consists of closely spaced 
cement blocks on a concrete slab floor. A blower circulates heated 
air from the collector, through the concrete blocks and back, in a 
closed loop. Since the storage is below the floor, space heating is 
principally of the radiant floor type. The passive system is comprised 
of a south facing glass wall of double glazed sliding doors, protected 
in the summer by a 1.83 meter (6 ft.) cantilevered overhang angled 
up from the horizontal 25° to take maximum advantage of winter 
sun. 


26020 Incentives for passive solar development. Spears, J.W. 
(Commonwealth of Virginia Office of Housing, Richmond). pp 220- 
222 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Passive use of natural energies has the best low cost opportu- 
nity for optimum energy payout and reduction of demand on con- 
ventional and nuclear fuels. Building codes can mandate energy 
conservation and training programs can increase awareness of the 
potential of passive solar systems. Tax incentives can provide eco- 
nomic incentives to use a passive solar system. Passive solar systems 
must be clearly defined in order to administrate an economic incen- 
tive program. A simplified system of defining solar systems into 
three categories (solar aperture, storage, and controls) is presented. 


26021 Testing a solar convective air system. Cook, J. (Arizona 
State Univ., Tempe); Morris, W.S. pp 223-229 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The procedure is described of making and analyzing sets of 
field measurements of a convective air collector and convective rock 
bin storage system in a completed passive house in a remote location. 
Trial results are analyzed for comparison with design assumptions. 
Generic observations are made about the performance of convective 
air collectors, especially the dynamics of wind microclimates and the 
inefficiencies of hot spots. Conclusions favorably compare the origi- 
nally 05 2800 system with its built version. Recommendations are 
made for future convective air designs. 


26022 Sun earth house. Shippee, P. (Colorado Sunworks). pp 
235-237 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A description of an earth-covered passive solar heated and 
cooled home built in Longmont, Colorado, is given. Features in- 
clude massive water-filled walls, Beadwall, concrete structure, one- 
foot thick earth cover with full berms, passive tank water heater 
(using cusp reflector), 90° skylight wells, and full five-year perform- 
ance documentation by the National Bureau of Standards. 


26023 Economics of homes that are in-ground passive solar vs. 
above-ground all-electric vs. above-ground active solar. Secrist, D. 
(Solar-Earth Energy, Inc., Reynoldsburg, OH). pp 238-244 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

In most of the snowbelt and in regions which require heavy 
air conditioning the Earth more than the Sun can provide the next 
contribution to reducing energy for heating, cooling, and humidity 
control. Based on actual results from a home in Columbus, Ohio, and 
several other Solar-Earth homes we now know that a 198 square 
meter (2038 square foot) home can be heated in Columbus for 
approximately one cord of wood, and can be cooled and humidity 
controlled for the price of running a 1/6 horsepower fan part time. 
The maintenance and insurance costs are also reduced and there is 
an active solar hot-water system. The total savings from the in- 
ground passive solar home can pay 22% of the mortgage on an 
equivalent-quality above-ground electric home. As the costs of utili- 
ties rise, the savings could cover all mortage payments after 15.1 
years. Solar-Earth homes are in-ground passive solar homes. The 
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average cost of Solar-Earth homes in 1978 has been: (1) the lot costs 
plus; (2) $38 per square foot for the in-ground living area plus; (3) 
$14 per square foot for unfinished areas of garage and storage. These 
numbers included sales costs and design costs. By comparison above- 
ground traditional homes were sold by custom builders in the same 
areas for a minimum of $35 and a maximum of $45 per square foot. 
In 1978 the Solar-Earth homes cost slightly below that of above- 
ground traditional homes. In 1977 we were about 10 percent higher. 
In 1979 it will probably depend on the relative inflation between 
concrete and lumber. Solar-Earth homes have four times as much 
concrete but one fourth as much lumber as above-ground traditional 
homes. It is possible that the lot costs could be greatly reduced for 
the Solar-Earth homes. 


26024 Cherry Creek solar office buildings. Crowther, R.L. 
(Crowther/Architects Group/Solar Group, Denver, CO). pp 245- 
250 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The architectural and systems design for two companion 
office buildings each with 418 m? (4500 ft?) of floor area located in 
Denver, Colorado, are detailed. Climatological conditions, available 
insolation and degree days, make Denver an ideal location for solar 
energy collection and utilization. Design constraints included occu- 
pancy, client requirements, zoning regulations, solar access, con- 
struction costs, and the price of utility supplied energy. os 
problems are presented along with their architectural solutions. 
rationale for materials selection is given as it relates to total energy 
utilization. Building systems are detailed and the priority for energy 
use is explained. Pay back period is calculated in relation to current 
trends of local utility costs. Finally, actual performance data are 
presented, from two years of occupancy. These data are in terms of 
total building performance. No attempt has been made to document 
the efficiency of individual systems or components. 


26025 Compatibility of passive systems. Hourmanesh, M.; Hour- 
manesh, R.; Elmer, D.B. (Essergetics, Inc., College Station, TX). 
251-256 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

To achieve or approach an entirely passive design, it is 
necessary that two or more passive systems be coupled or integrated 
with each other. The classical Persian Architecture demonstrates 
this point very clearly. This presentation illustrates how successfully 
systems such as the Solar Wall, Earth-Air Heat Exchanger, Thermal 
Chimney, Solar Chimney, Wind Catcher, and Insolation control 
devices may be coupled in order to meet the entire energy demand 
for space conditioning. 


26026 Indigenous solutions to arid climates. Cook, J. (Arizona 
State Univ., Tempe). pp 259-262 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Passive designs are highly sensitive to their climatic context. 
Arid climates of the southwest of the U.S. are described as sun 
states. All are characterized by strong solar radiation and re-radi- 
ation. However, the snowy Alpine climates at higher elevations 
require heating almost the year around. Other arid climates at lower 
elevations on the plains and plateaus also have cold and windy 
winters. But summers usually are also occasional overheated. Espe- 
cially the Lower Deserts, require primarily summer cooling. Based 
on this generalized analysis, a series of regional design strategies are 
identified. Built examples demonstrate the appropriateness of select 
indigenous solutions and illustrate the promise of new traditions. 


26027 People in buildings. Haggard, K.; Francis, B. (New 
Mexico Solar Energy Association, —— Fe). pp 263-266 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Human confort is a major concern of building designers and a 
source of considerable misunderstanding. Each of us feels that we 
know when we are comfortable but we are rarely able to give an 
accurate account of the complex environmental, physiological, and 
psychological interactions that exist when we report that perception. 
In fact, it appears that many of the conventions we have adopted for 
describing comfort conditions are misleading. A better understand- 
ing of human comfort will provide valuable passive solar design 
tools; the aim, after all, is to design buildings for people. 
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26028 Passive heating and cooling system from concept to com- 
mercialization. Hay, H.R. (Skytherm Processes and Engineering, Los 
~—. CA). pp 267-272 of Solar diversification. Vol. 2.2. r, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Development of the simple-appearing Skytherm roof-pond 
and movable insulation system for natural heating and cooling re- 
veals commercialization complexity. Lesser impediments were inter- 
disciplinary problems, collaboration with specialists, financing proto- 
types, endorsements, and important components. Major ones include 
reversal of technologic trends, status quo inertia, and innovation 
constraints. Successful ideas characteristically are ignored, opposed, 
and accepted. Technical assistance, g vernment programs, patents, 
and timing simultaneously help and . Venture capital, lacking 
when most needed, demands disproportionate reward when success 
is imminent. Warranties and liabilities are serious impediments to the 
marketing of new systems. DOE-funded projects address Skytherm 
commercialization prerequsites, but only side-by-side comparison 
with accepted solar systems Will assure adequate market test. 


26029 Analysis and design of a south facing hybrid solar house. 
Reid, R.L.; Campbell, J.C.; Bedinger, A.F.G. (Univ. of Tennessee, 
Knoxville). pp 273-277 of Solar diversification. Vol. 2.2. Boeer, 
K.W.; Frants, G.E. (eds.). Newark, DE; American Section of the 
International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A hybrid (active-passive) solar house was designed under 
architectural constraints where the house had to face south and also 
maximize the benefit of a desirable view to the south. The 246 m? 
(2650 ft?) house has 31.2 m? (336 ft?) of air collector and 23.1 m? 
(248 ft?) of south facing double pane glass with inside insulated 
shutters. Calculations show that, for Oak Ridge, Tennessee, the 
passive gain will provide 42% of the space heating load and the 
combined hybrid system will supply 66% of the total space heating 


and domestic hot water load. Auxiliary energy is provided by two 
fireplaces ducted to the rock storage bin. A solar assisted heat pump 
also provides auxiliary energy as well as summer air conditioning. 


26030 Barriers and incentives to the commercialization of solar 
energy for residential domestic hot water and space heating: an in 
depth assessment by solar consumers. Sawyer, S.W. (Clark Univ., 
Worcester, MA); Feldman, S.L. y tgriy of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (ed.). Newark, DE; American 
Section of the International solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A sample survey of 177 owners of active solar domestic 
water, space and combined water and space heating systems was 
conducted. The objective of the survey was to determine the experi- 
ences, attitudes, and assessments of the present end users of en 
technologies. All the consumers were non-subsidized, owners 
throughout the adoption process (purchse, installation, operation), 
owned single family homes, and purchased their systems during or 
since 1973. The systems were located in New England and the 
Southwest. The preliminary results of these individuals’ assssment of 
the barriers and incentives is discussed. Of eighteen potential bar- 
riers, high cost, lack of information, and technical problems were 
ranked, in that order, as the most significant encountered. The 
incentives assessed by these individuals as being the most helpful 
were, by order of importance, income tax credits, sales tax exemp- 
tions, availability of information, and continued research. 


26031 Local agencies and solar energy applications: programs in 
Illinois, Green, B.D. (Illinois Division of Energy, Springfield). pp 
434-435 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(ed.). Newark, DE; American Section of the International solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

It has been well established in the literature that local govern- 
ments hold the key for eliminating many barriers to solar energy 
applications (e.g. building codes, zoning regulations, and local plan- 
ning). Local governments, especially rural communities, may feel a 
strong impetus to exert some degree of control over their energy 
needs and supply. Indeed, many communities have in the past and 
are presently asserting their need for some local control and involve- 
ment in energy le ray Many rural communities, finding them- 
selves at the end of the distribution network, may be confronted 
with unplanned and sudden curtailments. Likewise, rural communi- 
ties traditionally pay higher average rates for energy delivered. It is 
the position of this paper that local agencies may potentially be the 
best primary actor in facilitating solar energy applications. 


26032 Solar energy activities in Kansas. Pytlinski, J.T. (New 
Mexico State Univ., Las Cruces). pp 436-442 of Solar diversification. 
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Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A survey of solar energy activities in Kansas is presented. 
The availability of solar energy in Kansas is discussed and compared 
with the annual energy consumption in the state. Results of a review 
of solar energy use in fifty-five dwellings in Kansas are presented 
and a detailed description of five selected systems is given. The 
increase in the number of solar dwellings in the state in the period of 
1974 to 1978 is presented in a graphical form. Federal and state 
incentives to develop solar energy in Kansas are also discussed. A 
brief description of the state solar legislation and of the solar 
industry in Kansas is provided. 


26033 Impact of solar and energy conservation building designs 
on electric utilities. Wirtshafter, R. (Clark Univ., Worcester, MA); 
Wessler, E.; Sullivan, P.; Abrash, M.; Feldman, S.; Anderson, B. 
571-575 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Using a previously developed methodology, the impact on 
electric utilities of 16 solar energy and energy conservation building 
designs is examined. Primary building components varied include 
window area and orientation, window thermal shutters and layers of 
glazing, window shading devices, wall construction types, insulation 
levels, building thermal mass and active solar energy system design. 
The impact of these building's annual energy consumption, thereby 
determining an annual load factor. Building designs with significant 
impact (positive or negative) relative to conventional building design 
are highlighted. 


26034 Utility load management and solar energy. Davitian, H.; 
Bright, R.N.; Marcuse, W. (Brookhaven National Lab., co NY). 
pp 576-579 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, 
G.E. (eds.). Newark, DE; American Section of the International 
Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The large-scale use of electrically assisted solar heating and 
hot water (solar/electric HHW) systems can have a substantial effect 
on electric utilities. Under some conditions, peak loads may be 
increased causing electricity generation costs to rise. However, with 
appropriate control and thermal storage equipment tied to the HHW 
system, the timing of the delivery of electricity to the HHW system 
can be controlled so that it is accomplished during those times of the 
day when utility supply costs are lowest. In this study various load 
management schemes for these applications are being investigated to 
determine their effect on the cost of generating the back-up electric 
power and on the cost of the required control and storage system. 
Solar/electric HHW systems are compared to electric-only systems 
for several utilities and several HHW system designs. The issues 
underlying the study and the methods of investigation are described, 
and the results of the first phase of the study are presented. In this 
phase a preliminary analysis of the maximum market potential for 
night-time precharge electric-only hot water systems in eight utilities 
was conducted. This analysis indicated that if about 20 to 40% of the 
residential customers used these appliances in a load managed mode, 
the 10 PM—8 AM valley in the utility load curve would be filled. 
For combined electric heating and hot water, the corresponding 
fraction is 6 to 12%. It is estimated that in each case, roughly twice 
the number of residential customers could be accommodated in the 
valley of solar/electric systems were used instead. 


26035 Economics of solar-heat pump heating systems. Shams, A. 
(Washington Univ., St. Louis, MO); Mass, E. pp 606-613 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A methodology for the economic evaluation of solar-assisted 
heat pumps for home heating in the state of Illinois is developed. 
The conservation of fuel by a solar-heat pump, which is accepted as 
a social good, as an economic proposition from the point of view of 
the average household is investigated. When one of the national 
goals is the conservation of conventional fuel, with minimum ad- 
verse impact on the economy, then the energy policy should be set 
to encourage the energy conserving mode of heating as an economic 
proposition to the average household. With this objective, an eco- 
nomic analysis of the federal government's tax incentive for encour- 
aging solar utilization by homeowners is also presented. The meth- 
odology used in this study was developed to find the optimal size of 
the solar system that can be economically combined with a heat 
pump system. The optimal size is determined by the life cost of each 
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system where the cost of the marginal contribution to the annual 
heat load is equal for adjunct systems. 


26036 Economics of solar heating systems. Smith, H.S. (Metro- 
politan State Coll., Denver, CO). pp 614-616 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The economics of residential solar heating varies depending 
upon the energy utilized per square meter of solar collectors, the 
cost of energy and its escalation rate, and the installed cost of the 
solar system based upon its cost per square meter of collector 
installed. The graphs developed will enable an economic determina- 
tion which is based upon escalated economies where the yearly cash 
flow is negative for the first two years, and turns positive during the 
third year of operation for 9% energy escalation to determine its 
economic point. The economics can be determined if the cost of the 
solar collection system, the fuel cost and the energy utilization of 
solar heat per square meter can be closely estimated for the home 
under consideration. 


26037 Solar energy plant for the object ‘Motto di Lena’ in 
Minusio/Ticino. Ruosch, E.; Meuli, R.; Laumann, B.; Gruendler, A. 
HLH, Z. Heiz., Lueftung, Klim., Haustech.; 28: No. 8, 289-294(Aug 
1977). (In German). 

In autumn 1974 in Switzerland, the project of a solar energy 
plant with 1000 m? collector surface and a heat storage of 225 m* 
water content was presented by Rudolf Meuli to supply 3 houses 
with energy and water. The plant is at the central swiss Technikum 
in Lucern and was checked by Alfred Gruendler who also analyzed 
and evaluated the measured data. It was shown that in the first year 
of operation, 72% of the total heat demand was covered by solar 
energy; the remainder was obtained from an electric additional 
heating. After complete drying of the building, the ratios should be 
even more favourable. Bruno Laumann reports on the regulation and 
control of the solar energy system. The whole project was in the 
hands of Ernst Ruosch. 


26038 Junkers ‘Tritherm house’. JKZ Fachz. Sanit.-Heiz.-Klima; 
32: No. 14, 74-77(Jul 1977). (In German). 

The uninhabited conventional single-family house constructed 
in Wernau by the Robert Bosch GmbH is used for testing and 
demonstration purposes. ‘Tritherm’ means that the sun, the outside 
air, and a fossil fuel are used. The plant consists of: Solar collector, 
heat accumulator, air heat transmitters, ground heat accumulators, 
heat pump, auxiliary heating systems, service water tanks, water and 
water recirculation system. Control systems help to adjust the 
lowest-cost state of operation. 


26039 Non-polluting is more economical, Solar-bivalent heating 
system in a 50-bed hotel. Baumasch. Bautech.; 24: No. 7, 462-465(Jul 
1977). (In German). 

A solar-bivalent energy supply system for a 50-bed hotel is 
described. The plant is used for water heating and for space heating 
in a floor heating system. The solar plant has a collector surface of 
118 m2 It is combined with a heat pump and integrated in the system 
of a heat recovery plant. The circuiting diagram of the plant is 
given. The paper is supplemented by additional information on cost 
and economy. 


26040 Solar heating technology. Is solar heating technology on 
the right road. Mayr, F. (Technischer Ueberwachungs-Verein 
Bayern e.V., Muenchen (Germany, F.R.)). Tech. Bau; 8: No. 4, 385- 
386(Apr 1977). (In German). 

A review on the specifications, guidelines, and standards 
which are to be considered in building and planning solar heating 


systems is given. These are the following: 
Reichsversicherungsordnung (insurance act), accident prevention 
regulation for pressure containers, steam boiler regulation, DIN 
standards, TRD rules, and the AD leaflets. For safety equipment, 
one must start with the condition that the heat source cannot be 
switched off. Measures for this would be an open circuit, pressure 
compensation vessels, covering for collectors, and fast release 
valves. A special DIN standard is being worked out in order to 
avoid application problems of the existing standards. 


26041 Use of solar energy in buildings. Kersten, R. (Philips 
Forschungslaboratorium G.m.b.H., Aachen (Germany, F.R.)). pp 
35-64 of Wirtschaftlicher Energieeinsatz bei Anlagen der Technis- 
chen Gebaeudeausruestung. Keller, G.M. (ed.). Karlsruhe, Ger- 
many, F.R.; C.F. Mueller (1977). (In German) 

The article deals with the meteorological conditions, the 
optical and thermal requirements for components, the construction 
of solar collectors and simple hot water systems. As far as it is 
possible and sensible, an analysis of trends with measures which 
affect the use of solar energy favourably or unfavourably is made in 
tabular form. 
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26042 Solar air-conditioning performance using stochastic weath- 
er models. Anand, D.K.; Allen, R.W.; Bazques, E.O. (Univ. of 
Maryland, College Park). J. Energy; 1: No. 5, 319-323(1977). 

From 11. AIAA thermophysic conference; San Diego, CA, 
USA (14 Jul 1976). 

The performance of a solar-powered water-cooled absorption 
air-conditioning system is obtained using real and synthetic data. The 
synthetic data are derived using five years of weather history and 
represented by a joint probability density matrix and six constants. 
The system performance is defined as the useful capacity of the 
absorption air conditioner divided by the total radiation incident on 
the collector. This performance is obtained as a function of dry-bulb 
temperature, wet-bulb temperature, and solar insolation. The coeffi- 
cient of performance using real data and synthetic data is compared 
and the predictions based on synthetic data are quite good. It is 
concluded that synthetic data allow very inexpensive simulation and 
yield satisfactory results for design purposes. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 25851 


26043 (N—78-25535) Process heat in California: applications and 
potential for solar energy in the industrial, agricultural and commer- 
cial sectors. Barbieri, R.H.; Bartera, R.E.; Davis, E.S.; Hlavka, G.E.; 
Pivirotto, D.S. (Jet Propulsion Lab., Pasadena, CA (USA)). Mar 
1978. Contract NAS7-100. 105p. (NASA-CR—157169; JPL-PUB— 
78-33). NTIS PC A06/MF AOl1. 

A summary of the results of a survey of potential applications 
of solar energy for supplying process heat requirements in the 
industrial, agricultural, and commercial sectors of California is pre- 
sented. Technical, economic, and institutional characteristics of the 
three sectors are examined. Specific applications for solar energy are 
then discussed. Finally, implications for California energy policy are 
discussed along with recommendations for possible actions by the 
state of California. 


26044 (SAN—1457-1) Solar production of industrial process 
steam. Final detail design report. Eldridge, B.G. (Jacobs-Del Solar 
Systems, Inc., Pasadena, CA (USA)). 15 Jun 1978. Contract EG-77- 
C-03-1457. 346p. Dep. NTIS, PC A15/MF AO1. 

The application of solar energy to produce 110 psig industrial 
steam for processing laundry and drycleaning for a facility in Pasa- 
dena, California, is described. The system uses tracking parabolic 
trough collectors. The collectors, the detailed process analyses, solar 
calculations and insolation data, energy reduction analyses, econom- 
ic analyses, design of the solar system, construction, and costs are 
presented in detail. Included in appendices are the following: me- 
chanical specifications and calculations, electrical specifications and 
calculations, and structural specifications and calculations. (MHR) 


26045 (SERI—27) Industrial process end-use matching. Techni- 
cal planning report. Lameiro, G.F.; Brown, K.C. (Solar 
Research Inst., Golden, CO (USA)). Apr 1978. Contract EG-77 
01-4042. 84p. Dep. NTIS, PC A0S/MF AOI. 

Several recent studies have emphasized the potential for 
application of solar thermal systems to the process heating needs of 
industry. The potential exists for an efficient matching of output 
from solar collectors operating at a specified temperature to the 
required process temperature and heat rate of a variety of manufac- 
turing processes. The purpose of SERI Task 3403 is to gather data 
on industrial process heat requirements for specific manufacturing 
processes and to test a number of currently available solar systems in 
order to determine economically optimal matches of these processes 
and systems at selected sites. This plan identifies three major efforts: 
The assembly of data bases for industrial process heat requirements, 
collector characteristics, local economic factors, and local climato- 
logical factors. The creation of a fast-calculating computer code to 
determine the long-term average annual performance of solar proc- 
ess heat systems (PROSYS). The analysis of economic and commer- 
cial feasibility of specific solar systems with respect to plant require- 
ments. 


WATER HEATING 


REFER ALSO TO CITATION(S) 25800, 25853, 25861, 25958, 
25966, 25968, 25976, 25984, 26012, 26022, 26029, 26030, 26032, 
26033, 26034, 26037, 26039, 26040, 26041, 26109 


26046 (CONF-730747—(E), pp 10p, Paper E50) Simulation of 
forced circulation water heaters; effects of auxiliary energy > 
load type, and storage capacity. Gutierrez, G.; Hincapie, F.; Duffie, 
J.A.; Beckman, W.A. 1973 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 
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A hybrid computer was used to simulate forced circulation 
solar water heater systems using stratified storage. A single month of 
hourly meteorological data were used to examine the effects of three 
types of auxiliary heating systems and three different sized tanks. 
Various time distributions and magnitudes of the load were studied. 
Results are shown in terms of the ratio of auxiliary energy require- 
ments to total load and indicate best methods for adding auxiliary 
energy to maximize solar energy gain. 


26047 (CONF-7606138—, pp 73-79) Utilization of tropical solar 
insolation data and generalized experimental collector performance 
results for the evaluatior and design of a solar hot water system. 
Soderstrom, K.G. (Univ. of Puerto Rico, Mayaguez, PR). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


A computer program for dynamic simulation of commercially 
available solar hot water heating system has been developed which 
utilizes experimentally determined functions for collector parameters 
in evaluating efficiency while including variations in direct and 
diffuse solar insolation, in addition to varying angles of incidence. 
The simulation also includes a temperature stratified storage tank, a 
pump and controller. Evaluation of temperatures and energy trans- 
fers throughout the system are computed on a minute by minute 
basis throughout any time period desired. To demonstrate the utility 
of the simulation program, several test case evaluation results are 
presented in which one can note the effect on the system operation 
as a result of changing one or more of the multitude of component 
parameters. 


26048 (DOE/NASA/CR—150859) Design and emtietien 
package for solar hot water system. (Solar Engineering and Mfg. 
Deerfield Beach, FL (USA)). Dec 1978. Contract EX-76-A- 2s 1097 
33p. Dep. NTIS, PC A03/MF AOI1. 

This report contains the design and installation procedure for 
the Solar Engineering and Manufacturing Company's solar hot 
water system. Included are the system performance specifications, 
system design drawings, hazard analysis and other information nec- 
essary to evaluate the design and instal the system. 


26049 Solar collector. Skinner, L.S.; Taylor, N.C. (to All 


Sunpower, Inc.). US Patent 4,112,922. 12 Sep 1978. Filed date 3 Oct 


1977. 10p 

A solar energy collector is disclosed for use primarily in a 
closed-loop system has a fluid conduit of serpentine configuration 
which comprises a plurality of relatively thin extruded aluminum 
tubes. Each tube has a flat top and bottom wall and lateral flat lips or 
flanges extending longitudinally along opposite sides thereof and 
coplanar with the bottom wall forming therewith a flat base for the 
tubes. The flanges provide means for joining the tubes by welding in 
an array in side by side abutment relation. Sections are formed from 
the flat tubing as connecting headers which are welded at both ends 
to pairs of adjacent tubes in staggered relation to form the continu- 
ous serpentine path for the heat transferring fluid. The flat, tubular 
array has a black anodized surface and is enclosed in a weather-proof 
glass covered, polyurethane insulated frame, which is assembled 
from a flanged tubular extrusion providing the frame with a stepped 
interior facing structure mounting the glass cover, tubular array and 
insulation in a rugged, compact and efficient unit. 


26050 (SERI/TP—61-052) Solar hot water system update. 
Levary, A. (Solar Energy Research Inst., Golden, CO (USA)). 1978. 
4p. (CONF- 7810118—). Dep. NTIS, PC ‘A02/MF AOI. 

From World energy engineers congress; Atlanta, GA, USA 
(31 Oct 1978). 

Brief descriptions are given of the following three systems: (1) 
thermosyphon system, (2) system with drain-down freeze protection, 
and (3) system with antifreeze as freeze protection. (MOW) 


26051 Solar energy utilization for water heating. Miller, J. pp 81- 
83 of Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, 
F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

A plant for solar water heating is described. The plant con- 
sists of a collector and a heat accumulator. It has a thermostatic 
control, so that the circulation pump is switched on only when the 
collector temperature is higher than the temperature in the heat 
accumulator. The collector system is integrated in the roof. The hot- 
water storage tank may additionally be heated electrically or by a 
conventional heating system. 


26052 Examples of current systems for solar water heating. Die- 
trich, B. pp 85-93 of Sonnenenergienutzung im Bauwesen. Duessel- 
dorf, Germany, F.R.; VDI (1978). (In German) 
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From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

The article discusses and compares several collector systems 
for water heating. It is found that not all of the systems offered by 
different producers are optimal from the point of view of solar 
technology, in particular if manufacturing and cost aspects are in the 
foreground. The decisive factors for the suitability of a plant are the 
cost-benefit ratio, reliability, and service life. 


26053 Experimental study of storage elevation in a thermosypon 
hot water system. Baughn, J.W.; Crowther, K. (Univ. of California, 
Davis). pp 32-35 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
Franta, & E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The effect of storage tank position (elevation) on the perform- 
ance of a thermosyphon solar water heater system has been studied 
experimentally. The experimental hot water system is described and 
data on the flow rates and temperatures for a typical solar day are 
presented. The flow rate, temperatures and corresponding instanta- 
neous and accumulated efficiencies behaved closely to those predict- 
ed by Baughn and Dougherty. For the conditions used (no water 
removed, high solar insolation days) the accumulated efficiency was 
found to be relatively insensitive to the tank elevation. 


26054 Heliophase solar hot water heating system. Manasse, F.K. 
(Univ. of New Hampshire, Durham); O'Leary, J.A. 36-40 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Franta, re% E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A novel phase change solar hot water system is described. 
This new solar system uses the refrigerant Freon 114 and a unique 
bladder accumulator to provide efficient heat conversion without 
the need for electrically operated pumps and controls. It can be 
characterized as a passive system. Features of this Heliophase system 
are compared with more conventional approaches. 


26055 Simulation and cost optimization for solar hot water sys- 
tems in tropical climates. Sonderstrom, K.G.; Singer-Brenner, A.R. 
(Univ. of Puerto Rico, Mayaguez). pp 549-555 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A simulation program for a solar hot water system has been 
developed for tropical climates, which can optimize the system for 
maximum savings over some specified time period. Examples of a 
residential and industrial applications are included. Results of ther- 
mal performance can be obtained on an hour by hour basis or over a 
year's performance. A summary of costs, savings, and cost effective 
payback are some of the important parameters that are demonstrated 
in these examples. Sensitivity analysis was performed on components 
of the system to find the influence on system economic optimization. 
For a large industrial system, the number of collectors required for 
optimization has a range of values, over which there is a very small 
influence on total savings. 


26056 Micro economic study of solar domestic water heating 
systems in state buildings. Doering, R.D.; Evans, R.D. (Florida 
Technological Univ., Orlando). pp 556-561 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A micro economic study of solar domestic water heating 
systems in Florida State owned buildings is presented. The method- 
ology of selecting candidate buildings, solar system sizing and life 
cycle cost (LCC) analysis is discussed. A sensitivity analysis was 
performed to measure the potential risk inherent in the economic 
analysis and subsequent implementation of recommended projects. 
Fuel escalation rate, inflation rate, maintenance cost, time value of 
money and initial system cost were used as parameters in the LCC 
and sensitivity analyses. A total of 141 projects survived the LCC 
analysis over an assumed system life of 30 years. Implementation of 
these projects would result in an annual monetary savings of 
$569,000 and an annual energy savings of 10°kWh/yr. Results of the 
study indicate that solar water heating systems are economically 
attractive only when compared to electricity for water heating. 


OTHER 
REFER ALSO TO CITATION(S) 25817, 25883, 26096 
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26057 (CONF-730747—(E), pp 10p, Paper E1) Twenty years of 
work on solar distillation at the University of California. Howe, E.D. 
(Univ. of California, Berkeley); Tleimat, B.W. 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Solar distillation investigations at the Sea Water Conversion 
Laboratory, University of California, began in January 1952 and 
have continued to the present time. These studies have led to the 
development of still units of relatively small size, designed for 
furnishing potable water to isolated residences or small communities. 
Designs Sate been completed using wooden frames, precast con- 
crete frames, and precast styrofoam basins. Information is given on 
the construction and performance of the several units; indicates the 
need for more effective utilization of solar energy; and offers a 
conceptual design of a solar collector for furnishing low-pressure 
steam for operation of a seawater distillation plant of advanced 
design with a capacity of 10,000 U.S. gallons (37.85 cubic meters) 
per day. 


26058 (CONF-730747—(E), pp 7p, Paper E2) Open gas-turbine 
cycle for solar energy conversion. Green, L. Jr. 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


A steady-flow conversion cycle conceived to meet the power 
needs of certain underdeveloped and/or remotely located communi- 
ties is described. Ambient air is compressed to a pressure of several 
atmospheres and then expanded to subatmospheric pressure in the 
nozzle of an ejector or jet pump, where it mixes with high-enthalpy 
air drawn in through a solar heater. The pumped air is heated by 
flowing through a porous refractory element exposed to radiant 
energy concentrated in a hohlraum by a focusing collector system. 
The mixed air stream is then recompressed in the diffuser section of 
the jet pump and expanded through a turbine. Evaporation of water 
into the high-velocity turbine exhaust stream in a constant-area duct 
raises the stagnation pressure at the turbine inlet, thus compensating 
for the losses in the ejector and enabling the turbine to produce a net 
work output. 


26059 (CONF-730747—(E), pp 10p, Paper E3) Feasibility of 
solar power for Seattle, Washington. Oman, H.; Bishop, C.J. (Boeing 
Aerospace Co., Seattle, WA). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The most energy-efficient way of converting sunshine to 
electric power with heat engines is with high-concentration-ratio (~ 
1000) paraboloidal concentrators and high-temperature (750°C) heat 
engines. The most efficient system will not necessarily produce the 
lowest cost power. Power from very large (>64 meter diameter) 
concentrators tends to be costly (over 62 cents per kilowatt-hour) 
because of complex field-assembled structure. Economical methods 
of transporting 925°C heat from an array of small concentrators to a 
central generating plant are not available today. A 9.8 meter parabo- 
loidal concentrator with a Philips Stirling engine can generate power 
for around 7.5 cents a kWh. An array of parabolic trough concentra- 
tors can generate power for 8 cents per kWh. This is much higher 
than the 0.25 cent per kWh that the generation of hydro power costs 
in the Pacific Northwest United States, but on the other hand, the 
days of cheap energy are about over. 


26060 (CONF-730747—(E), pp 10p, Paper E8) Solar-electric 
car: urban vehicle performance. Schaeper, H.R.A.; Farber, E.A. 
(Univ. of Florida, Gainesville). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The Solar-Electric automobile under discussion here is part of 
the urban vehicle project of the Solar Energy and Energy Conver- 
sion Laboratory of the University of Florida, concerning itself with 
the generation of pollution free power for city transportation. The 
test bed vehicle, a converted GM Corvair, which is driven through 
the city daily, has a novel transistorized field excitation system for 
variable speed control and regenerative braking to improve the 
overall power conversion efficiency. Performance data and experi- 
ences with this potentially pollution free vehicle are presented. 


26061 (CONF-730747—(E), pp 10p, Paper E7) Solar powered 
V-2 vapor engine. Farber, E.A.; Prescott, F.L. (Univ. of Florida, 
Gainesville). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


A self starting, fractional horsepower vapor engine coupled 
to flat-plate solar absorbers so that operation is possible at relatively 
low a with refrigerants as the operating fluids is de- 


scribed. The engine consists of a V-2 arrangement of two double 
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acting cylinders which exhaust into a chamber which surrounds the 
whole engine and is connected to the condenser which can be air or 
water cooled. A small — returns the condensed liquid to the flat- 
plate solar collectors which generate the vapor for engine. The 
design of the engine makes it self starting as soon as vapor is supplied 
to it. Every piston movement constitutes a power stroke, and about 
1/4 horsepower is produced with trichloromonofluoromethane (R- 
11) for operating temperatures of 72°C and 27°C at about 500 rpm. 


26062 (CONF-730747—(E), pp 12p, Paper E16) Integration of 
solar stills into minimum cost dw for arid areas. Alward, R. 
(McGill Univ., Ste. Anne de Bellevue, Quebec); Acheson, A.; 
Lawand, T.A. 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


A study has been made of the integration of solar distillation 
units, for fresh water provision, into the structure of minimum cost 
housing for arid areas. The stills are incorporated into the roof 
serving as a covering element in addition to their normal distillation 
function. A standardized water recycle unit has been developed 
which makes use of solar and wind = as the only power inputs 
to the system, thus reducing both pollution effects ates 
costs. Contained within this water recycle unit are water collection, 
storage and purification systems integrated with waste water and 
sewage storage and treatment facilities permitting minimum con- 
sumption and maximum re-use of the water. The solar stills act as 
water purification units, rendering shower waste and saline water 
potable. Details of construction and system operation are outlined 
and experimental results obtained through actual usage by a family 
are provided. 


26063 (CONF-730747—(E), pp 10p, Paper E35) Solar still with 
evaporating wick. Frick, G.; Rheinlaender, J. (Univ. Tecnica Feder- 
ico Santa Maria, Valparaiso, Chile). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Theoretical principles are shown*which are necessary for the 
design calculation of a solar still with evaporating wick. The relation 
between evaporating quantity and flow velocity of the salt-water is 
treated. In the inclined closed space of the still the analogy between 
convective mass transfer and convective heat transfer is employed. 
This analogy allows the determination of mass transfer from the 
wick to the glass-cover if NUSSELT numbers are known for the 
heat transfer in a non-condensable gas, confined by the same inclined 
closed space. The heat-balance along a wick with variable thickness 
leads to a basic equation system for a further computer program, 
which yields the complete determination of the varying wick-thick- 
ness and of the temperature distributions in the wick-surfaces under 
certain irradiation state. 


26064 (CONF-730747—(E), pp 8p, Paper E40) Results of the 
use of a solar still in Turkmen. Bairamov, R. (Physical-Technical 
Inst., Ashkhabad, USSR). 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The results of the exploitation of the first stage of a solar 
distillation installation for salt water with a surface of 600 m?, 
constructed in the desert of Kara-Kum in Turkmen are reported. 
The solar radiation, temperature of the ambient air, and the daily 
production of distillate were measured. The solar still is described 
and a comparative analysis is given of indices on the distillation of 
saline water by various methods. 


26065 § (CONF-730747—(E), pp 10p, Paper E49) Heat and mass 
transfer within a solar still envelope. Cooper, P.I. (Commonwealth 
Scientific and Industrial Research Organization, Highett, Victoria, 
Australia). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The simultaneous energy transfer modes within a solar still 
envelope have been examined from a theoretical and experimental 
point of view over a wide range of operating conditions. Energy 
transfer rates up to three times that which can occur under normal 
conditions have been investigated. Dimensionless correlation of the 
experimental data together with that from another source suggests 
the following relationship for evaporative mass transfer, Sh/ 
THETA = 0.043 (Gr’ Sc)/sup 1/3/ where THETA is a ratio of 
partial pressures to allow for the effect of mass transfer rate on the 
mass transfer coefficient at high mass transfer rates. At low mass 
transfer rates (THETA = 1) the correlation above with the absolute 
humidity difference as the a potential becomes Sh’ = 0.066 
(Gr' Sc)/sup 1/3/. This compares favorably with a relationship from 
the analogy between heat and mass transfer which gives a coefficient 
of 0.067 in the above formula. The distillation rate within a solar still 
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envelope is shown to be primarily dent on the energy input 
rate at steady state conditions with negligible losses. 


26066 (PB—282650) Solar cookers for Haiti, A feasibility study. 
Final July 1976—September 1977. Bowman, T.E.; Sharber, 
J.R.; Blatt, J.H. (Florida Inst. of Tech., Melbourne (USA)). Dec 
1977. Contract AID/TA-C-1333. 273p. NTIS PC Al2/MF AOI. 
The objectives of the study were to assess the feasibility of 
applying solar cookers extensively in rural Haiti, and to present a 
reliminary design for a solar cooker based on Haitian requirements. 
Two such designs are presented herein. (Color illustrations repro- 
duced in black and white) 


(SAN—1101/PA2-26) Solar-powered irrigation systems 
Il. tural 


Mexico, and Texas. (Clark (Sherman H.) Associates, Menlo Park, 
CA (USA)). 31 May 1978. Contract EY-76-C-03-1101-002. 34p. 
(ATR—18(7693-01)-2(Vol. 2)). Dep. NTIS, PC A03/MF AO1. 
This study is part of a larger research effort to project U.S. 
energy demand and energy prices by state from 1985 to 2015; these 
rojections will be used to assess the potential penetration into the 
Us S. energy economy by specific solar systems. The detailed agricul- 
tural energy price forecasts for the 1985-2015 ne te used by The 
Aerospace Corporation to assess the market potential of solar- 
powered irrigation system is presented. Energy price forecasts in 
constant 1977 dollars are presented by aggregated county regions in 
the six states for four major sources of energy used in pumping of 
irrigation water: liquid petroleum gas (LPG), diesel fuel, natural gas, 
and electricity. (WHK) 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 25875, 25904, 25905, 25910, 
25911, 25912, 25986, 26040, 26049, 26054, 26114 


26068 (CONF-730747—{E), pp 14p, Paper E4) Heliotechnical 
collectors on the base of paraboloid of revolution: optical calculation 
and energetic possibilities. Tepliakov, D.I.; Aparissi, R.R. (Krzhiz- 
hanovskii Power Inst., Moscow). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The parameter of radiation distribution in the focal spots of 
collectors are necessary for thermal calculation of energy transform- 
ers or crucibles of solar furnace. Comparative optic-geometrical and 
(on their base) energetic calculations of three types of collectors are 
given: classical continuous paraboloid, Fresnel, and Slysarev collec- 
tors. 


26069 (CONF-730747—(E), pp llp, Paper E17) Solar pond: 
analytical and laboratory studies. Dake, J.M.K. (Univ. of Zambia, 
Lusaka). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Development of a time dependent vertical temperature distri- 
bution in a shallow pond due to solar heating is analytically predict- 
ed. A portion of the incoming solar radiation is assumed to be 
absorbed at the water surface, and the remainder to be absorbed 
exponentially below the surface. The portion of solar radiation 
reaching the bottom of the pond is assumed to be totally absorbed on 
an insulated bed. Heat is also assumed to be conducted through the 
fluid medium by molecular diffusion. An analytical solution is given 
for the linear, second order heat transfer differential equation. At 
certain times, the resulting temperature and density distribution near 
the water surface and near the bottom of the pond are unstable. 
Accordingly, convective mixing and turbulent diffusion are account- 
ed for by generating surface and bottom mixed layers. Analytical 
and experimental results are compared. The mathematical model is 
related to the design and operation of a two layered solar pond. 


26070 (CONF-730747—(E), pp 10p, Paper E18) Design and 
feasibility of flat-plate solar collectors to operate at 100 to 150°C. 
Blum, H.A. (Southern Methodist Univ., Dallas, TX); Estes, J.M.; 
Kerlin, E.E. 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


Computer assisted design of a single cover flat-plate solar 
collector indicates that the combination of readily achievable low 
absorber to cover pressures (133.3 n-M~%, 1 Torr) plus available 
selective surface coatings can decrease losses so that collector effi- 
ciencies greater than 50% can be achieved at the 100 to 150°C level. 
Short duration (about one hour), no load, experiments with a non- 
selective surface collector, operated at pressures as low as 3386 n- 
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M~? (25.4 Torr) show that a simple thermal network model can 

redict temperature-time behavior of the absorber. It does seem 
fe easible, using the designed collectors, to supply both heating and air 
conditioning with available, commercial equipment for a 100 unit 
apartment complex in Dallas, Texas (USA) area. 


26071 (CONF-730747—(E), pp 12p, Paper E22) Antiradiative 
cellular structure combined with a selective surface base. Gallet, P.; 
Peri, G. (Dept. of Heliophysics, Marseille, France). 1973. (In 
French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


In an attempt to reduce to a minimum the radiative losses 
from a flat surface, the effects of combining an anti-radiative cellular 
structure with a selective surface base were studied. The anti- 
radiative properties of such an assembly are shown by the derivation 
and evaluation of radiation loss factors. Consideration is given to the 
concept of an apparent factor of emission of the opening for an anti- 
radiative cell; and finally, a comparison is given of the theoretical 
results derived and experimental results obtained in laboratory test- 
ing. 

26072 (CONF- eo PP 9p, new E34) Simple sheet- 
metal concentrating reflectors. n, P.L.; Wood, LJ.N. 
(Ahmadu Bello Univ., Zaria, Nigeria). 1973. 

From International congress on the sun in the service of 

mankind; Unesco House, Paris, France (2 Jul 1973). 


It is shown that very good approximations to cylindrical 
parabolic reflectors can be obtained by elastically flexing a metal 
sheet. It is only necessary to fix the chord length, distance of apex 
from the chord and the edge angle to the values appropriate to the 
desired parabola, for the metal sheet to automaticlly flex to a shape 
that is very close to the required one. 


26073 age ps ate pp 8p, Paper E36) Heat flux mea- 
surements for free convection within inclined cellular structures. 
Charters, W.W.S. (Univ. of ico Parkville, Australia). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The effects on heat transfer across an inclined fluid gap of 
interposing a transparent structure of square cross section cells are 
presented for various angles of inclination. All measurements have 
been taken using a heat flux meter of the Hatfield” disc type. The 
resulting measurements are compared with those for convective heat 
transfer in inclined fluid layers without any internal structure. The 
use of such cellular structures has been proposed for convection 
inhibition in solar flat-plate collectors to reduce the magnitude of the 
natural convection loss term. 


26074 (CONF-730747—(E), pp 10p, Paper E37) Heat transfer 
effects in solar air heaters. Charters, W. wa: M Macdonald, R.W.G. 
(Univ. of Melbourne, Parkville, Australia) 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


A review is made of solar flat-plate air heaters indicating the 
advantages and disadvantages of the stagnant gap and double chan- 
nel flow types. A comparison is made of the use of flat plates and 
vee corrugated plates on the basis of heat transfer and material 
utilization. The use of a second cover of cheap alkathene film is 
suggested as a result of some field weathering tests carried out on 
this material under test conditions simulating those encountered in 
solar heater operation. 


26075 (CONF-730747—(E), pp 12p, Paper E41) Effect of selec- 
tivity in solar energy installations. Baum, V.A. (Physical-Technical 
Inst., Ashkhabad, USSR); Garf, B.A.; Kudriachova, M.D.; Malevs- 
kii, J.D. 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


By the use of interference stable selective coatings, prepared 
in the USSR, an integral absorptivity of the solar energy A/sub s/ = 
0.91 to 0.92 and an emissivity E = 0.05 to 0.06 can be attained. A 
high yield of flat solar installation can be also attained by the use of 
selective glass. The calculation results are presented and they show 
the quantitative influence of various selective surfaces on the pro- 
ductivity of solar installations. 


26076 (CONF-730747—(E), pp 1lp, Paper E42) Photodensito- 
meter determination of focal parameters. Guerrero, J.L.; Rapallini, 
A.T.; Segui, N.N. (Comision Nacional de Estudios Geo-Heliofisicos, 
Buenos Aires, Argentina). 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 
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A method is described for the rapid determination of the 
parameters of the focal region of solar concentrators of low and 
medium concentration. The basis of this method is to obtain photo- 
graphic negatives of a body placed in the focal region and which 
Sen the radiation received. A practical application is given in 
which the results obtained with a paraboloidal concentrator are 
presented. 


26077 (CONF-730747—(E), pp Sp, Paper E43) Selective sur- 
faces of copper foils. Keller, A. (Univ. Tecnica Federico Santa 
Maria, Valparaiso, Chile). 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


A procedure is reported for oxidizing one surface of thin 
copper foils in order to give it an absorption for solar rays as good as 
black paints and an infrared emission less than 15% of that of a black 
body. These foils are resistant against water, heat, and solar radi- 
ation. They may be pasted on any collector. A small pilot plant for 
mass production of such foils is described. 


26078 (CONF-730747—(E), pp 8p, Paper E47) Heating by re- 
fraction. Chauvet, M. 1973. (In French). 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


The heater consists of a certain number of identical elements. 
Each element combines a variable angle prism with a cylindrical 
converging lens. The caustic surface belonging to each element can 
be kept at a fixed place, whatever the position of the sun in the sky, 
by varying the angle of the prism. At those places as many pipes are 
disposed, forming a heat-exchanger. The advantages are: efficiency 
is high, and a simple device is permitted to operate in the best 
possible conditions during the equinoxes and the solstices. Besides, 
fabrication, operation and maintenance costs are low. 


26079 (CONF-7606138—, pp 49-54) Investigation of the efficien- 
cy of a solar energy collector for heating air. Griggs, E.I.; Hewitt, 
H.C. Jr.; Ramsey, J.R. (Tennessee Tech. Univ., Cookeville, TN). 
1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


Experimental efficiencies of a flat-plate type solar-energy 
collector for heating air are presented. Representative instantaneous 
efficiencies are given illustrating diurnal variation. The effect of air 
flow rate is depicted with a maximum experienced efficiency of 60 
percent occurring where the mass flow rate per unit collector area 
was approximately 3.5 SCFM/ft®. 


26080 (CONF-7606138—, pp 55-60) Thermal performance of a 
water-trickle solar collector. Beard, J.T.; Huckstep, F.L.; May, W.B. 
Jr.; Iachetta, F.A.; Lilleleht, L.U. (Univ. of Virginia, Charlottes- 
ville). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


A solar energy collector research facility has been designed 
and constructed at the University of Virginia to determine the 
performance of the Thomason “Solaris” water-trickle solar energy 
collector. The test facility is capable of simultaneously testing two 
collectors on each of two test stands under selected variable operat- 
ing conditions (angular orientation of collector, average collector 
plate temperature, and water flow rate). The test facility design was 
based on the National Bureau of Standards recommended method of 
testing. Results are shown which demonstrate the performance of 
Thomason “Solaris” water-trickle solar collectors operated at the 
University of Virginia during the winter of 1976. Test results include 
efficiencies ranging from 30% up to approximately 70%. As expect- 
ed, these results show a nearly linear relationship as a function of the 
difference between the inlet water temperature and the ambient 
temperature, divided by I, the incident solar energy. The significant 
scatter in the data is postulated to result from other variables such as 
the wind conditions, angle of incidence, water evaporation and 
condensation, and the influence of condensate on the overall solar 
energy transmitted to the absorbing surface. The performance of the 
“Solaris” water-trickle collector is compared with published results 
for dry single and double glazed flat plate collectors. 


26081 (CONF-7606138—, pp 61-66) Solar collector testing fa- 
cility, circulating water. Hewitt, H.C. Jr.; Griggs, E.1; Onur, N. 
(Tennessee Tech. Univ., Cookeville, TN). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


A solar collector testing facility was constructed based on the 
specifications from a proposed NBS standard. A commercially avail- 
able Pittsburgh Plate Glass Company collector was tested and the 
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proposed standard was used in the evaluation. The standard was 
satisfactory for determining experimental efficiency, but the effect of 
wind velocity on theoretical efficiency was a questionable variable. 
The agreement between experimental and theoretical efficiencies 
was +- 9%. The experimental results were also compared with 
another efficiency curve for the PPG collector. The two results 
were not in agreement. The source of difference between the two 
could not be discovered. 


26082 (DOE/NASA/CR—150666) Indoor test for thermal per- 
formance evaluation on the Sunworks (air) solar coliector. (Wyle 
Labs., Huntsville, AL (USA). Solar Energy Systems Div.). Jan 1978. 
Contract EX-76-A-29-1037. 36p. Dep. NTIS, PC A03/MF AOl1. 

The test procedure used and the results obtained from an 
evaluation test program conducted to obtain thermal performance 
data on a Sunworks single-glazed air solar collector under simulated 
conditions are described. These tests were made using the Marshall 
Space Flight Center’s solar simulator. A time constant test and 
incident angle modifier test were also conducted to determine the 
transient effect and the incident angle effect on the collector. These 
results and the results of the collector load test are also discussed. 
The Sunworks “Selector” solar energy collector is an air-type, 
single-glazed flat plate. The absorber is copper sheet with selective 
black coating. Outside dimensions are 36 inches by 84 inches by 4 
inches. Collector weight is 111 pounds. 


26083 (DOE/NASA/CR—150712) Development and fabrica- 
tion of a concentrating solar collector subsystem. Second quarterly 
report. (Northrup, Inc., Hutchins, TX (USA)). Apr 1977. Contract 
EX-76-A-29-1037. 36p. Dep. NTIS, PC A03/MF AOI. 

The progress of work from January 1, 1977, through March 
31, 1977 is covered, including work on the evacuated receiver, lens 
design, lens die fabrication, and improvements on components, pro- 
duction techniques, and performance testing. 


26084 (DOE/NASA/CR—150868) Design data brochure for 
the Owens-Illinois Sunpak Air-Cooled Solar Collector. (Owens-Illi- 
nois, Inc., Toledo, OH (USA)). Dec 1978. Contract EX-76-A-29- 
1037. 12p. Dep. NTIS, PC A02/MF AO1. 

This report contains the information necessary to evaluate the 
design and installation of the Owens-Illinois Sunpak Air-Cooled 
Solar Collector. Information includes collector features, fluid flow, 
thermal performance, installation and system tips. 


26085 (SAND—78-0625) Performance testing of the McDonnell 
Douglas Fresnel Lens Solar Collector. Dudley, V.E.; Workhoven, 
R.M. (EG and G, Inc., Albuquerque, NM (USA); Sandia Labs., 
Albuquerque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 
29p. Dep. NTIS, PC A03/MF AO1. 

The results of tests performed on the McDonnell Douglas 
Fresnel Lens rotating array solar collector at the Midtemperature 
Solar Systems Test Facility are summarized. Test objectives are 
defined, test procedures are described, and test results and conclu- 
sions are given. 


26086 (TAC-STC—77-004) Solar thermal components: a bibliog- 
raphy with abstracts. Quarterly update, October. (New Mexico Univ., 
Albuquerque (USA). Technology Application Center). Mar 1977. 
104p. Univ. of New Mexico, Albuquerque. 

Citations are presented in the following categories: material 
properties, flat plate collectors, concentrating collectors, thermal 
storage, heat pumps, coolers and heat exchangers, solar ponds and 
distillation, greenhouses, process heat, and ionization pumps. An 
author index and a permuted title/keyword index are included. 
(MHR) 


26087 Solar heating unit. Grisbrook, R.B. US Patent 4,121,565. 
24 Oct 1978. Filed date 4 Apr 1977. 8p. 

A solar heating unit is disclosed for disposition exteriorly of a 
building window for heating the air within the space interiorly of the 
window meee ee a casing with a transverse divider for creating a 
rear passage and a front passage which are in communication in their 
lower portions. The upper end of the rear passage connects with the 
forward end of a rearwardly extending lower duct having a cool air 
inlet at the rearward end thereof. The upper end of the front passage 
connects with the forward end of an upper duct progressing rear- 
wardly above the lower duct and with there being a warm air outlet 
at the rearward extremity thereof. A heat exchanger is dis; 
within the front passage for impingement thereon of solar radiation 
passing through a transparent panel defining the front of said casing. 
A thermal responsive closure is provided at the upper end of said 
front passage for closing same when the temperature within the front 
passage has descended to a predetermined level. 


26088 Sonia system. Radenkovic, L. US Patent 4,121,566. 24 
Oct 1978. Filed date 7 Apr 1975. 8p. 

For use in heating or cooling a building, there is provided a 
solar energy collecting system which includes a solar energy collect- 
ing device comprising a trough having internal surfaces for reflect- 
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ing the rays of the sun onto solar energy collecting plates positioned 
in the trough, the internal reflecting walls of the trough and the 
positioning of the mp therein being such that the concentration of 
the sun's rays on the collecting plates varies depending on the — 
of the sun with respect to the solar collecting device which itself is 
stationary. Each of the collecting plates is associated with a pipe 
which carries fluid which is heated by the sun’s rays. The system 
includes thermostatically controlled valves associated with each of 
the collecting plates for selectively transferring to storage only that 
fluid which has been heated to a predetermined and sufficiently high 
temperature. 


26089 Energy collector for collecting solar energy and the like. 
Bansal, J.M.; Kumar, A. (to Manju Bansal). US Patent 4,117,831. 3 
Oct 1978. Filed date 1 Dec 1976. 12p. 

A solar energy collector connectable with a fluid-circulating 
system is contained in a plenum within an insulative housing and has 
a plurality of generally parallel, heat-absorbing conduits extending 
between intake and outlet manifolds and confronting the sun or 
other heat source through a transparent window, each conduit being 
separated from an adjacent conduit by an intervening slot. Posi- 
tioned below the conduits is a heat-absorbing tank which is connect- 
ed in fluid-flow relationship with the outlet manifold and also with 
the circulation system so that a heat-transfer medium may flow 
continuously between the energy collector and the circulation 
system. The tank receives radiant energy through the slots and after 
absorbing some of the radiation reflects the remaining portion up- 
wardly to the conduits to thereby increase radiation intensity on and 
heat absorption by the conduits. Multiple reflections between tank 
and conduits further increase energy absorption both by tank and 
conduit. The conduits may be of round cross section or may have a 
planar heat-absorbing surface facing the sun and an arcuate, convex 
surface facing the tank. The tank may be provided with a plurality of 
arcuate troughs, a trough underlying and paralleling each conduit to 
both absorb energy and reflect energy toward the overlying conduit. 
The conduits may be provided with internal air ducts which commu- 
nicate with the hot-air plenum and permit heat from the hot air to be 
transferred through the duct walls and to the fluid medium within 
the conduits. 


26090 Solar heating system. Swann, F.R. US Patent 4,111,185. 5 
Sep 1978. Filed date 29 Mar 1976. 6p. 


Disclosed herein is a heat exchange unit which includes a 


multiplicity of liquid containers, a supporting structure therefor. 
Enclosure is provided around the containers with duct means to 
introduce and withdraw air. Also disclosed is a solar panel structure 
for collecting solar energy which includes both air ducts and water 
ducts to extract heat. 


26091 Flat plate solar collector. Ross, D.K.; Wright, W.A. Jr. 
US Patent 4,111,186. 5 Sep 1978. Filed date 24 Jan 1977. 8p. 

A solar energy collector is disclosed having lower and top 
plates in spaced-apart parallel relationship and being laterally joined 
to develop a chamber. Fluid inlet means are provided at the normal- 
ly upper end of the chamber, fluid outlet means provided at the 
normally lower end of the chamber. The lower plate has high heat 
absorptivity, the upper plate has heat transmissivity for short wave 
energy. A multiplicity of insulators are provided within the chamber 
developing a multiplicity of tortuous flow paths from one end of said 
collector to the other, and means interengaging the upper and lower 
plates and the intervening insulators along lines of demarcation 
coextensive with the collector for developing discrete flow channels. 


26092 Modular solar radiation collector. Wiegand, J.B. (to Solar 
Energy Research Corp.). US Patent 4,111,187. 5 Sep 1978. Filed 
date 17 Jan 1977. 10p. 

A modular unit collector is disclosed for collecting radiant 
solar energy to heat a fluid such as water is adapted to be mounted at 
an inclination to better receive radiant solar rays and to permit 
gravity drainage of the fluid from the unit. The components include 
an upper surface and a lower surface forming a cavity. The upper 
surface includes an outer radiation transmission sheet and an inner 
radiation absorption sheet spaced from the transmission sheet and the 
lower surface includes a drainage pan formed to facilitate drainage 
to a lower end of the unit whenever it is inclined. The upper and 
lower surfaces are interconnected at the side edges and upper and 
lower end cap means at each end of the unit close the cavity. A 
spray means extends into the cavity to spray fluid against the 
undersurface of the radiation absorption sheet and there is a drainage 
outlet means adjacent to the lower end cap means. 


26093 Solar energy concentrating and collecting arrangement and 
method, Barr, I.W. (to AAI Corp.). US Patent 4,111,360. 5 Sep 1978. 
Filed date 30 Nov 1976. 10p. 

A solar energy concentrating and collecting arrangement and 
method is disclosed in which a comb-onliadciedl oblong concave 
reflector/concentrator forms the roof of a house, school or other 
building, particularly a heat utilization building. A collector is mov- 
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ably supported in spaced relation above and along the length of the 
oblong roof/reflector, for pivotal movement to a zone of maximum 
confluence of solar energy rays reflected from the roof reflector as a 
result of variations of Sun path during the various parts of the year 
and also to further accommodate each day’s movement of the Sun. 
Movement of the collector is by pivotal movement about an axis 
parallel with the center of curvature or curvatures of the roof/ 
reflector and dis adjacent the roof/reflector. The roof/reflec- 
tor has a plurality of radii, for enabling accommodation of wide 
variations of the Sun angles during the various seasons of the year 
and during each day of a given season, while still affording a desired 
concentration of solar energy on the collector. The concentrated 
solar energy collected by the collector is transferred to a fluid, such 
as water, passed along the length of collector, by a pump forming a 
part of a heat utilization system, which may include heating and/or 
— the building and/or additional buildings or other struc- 
tures. The roof/reflector is oriented with its center of curvature axes 
running East-West and with its surface tilted toward the Equator, 
the degree of tilt being dependent upon the latitude of the reflector. 


26094 Solar heating unit. Haberthier, W.L. US Patent 4,111,183. 
5 Sep 1978. Filed date 1 Jul 1976. 2p. 

A solar heat unit is disclosed which channelizes the flow of 
air through inclined tubular openings disposed in the nature of 
louvers and where the bottom surface of the “louver” slats is utilized 
to reflect the rays of the sun to a heat absorbing panel disposed on 
the high side of the louver openings and in the path of air flowing 
through the openings so as to transfer the heat energy from the heat 
absorbing panel to the air. 


26095 Sun tracking solar energy collector. Fletcher, J.C.; Per- 
kins, G.S. US Patent 4,111,184. 5 Sep 1978. Filed date 6 Apr 1977. 
6p. 

A parabolic reflector is supported so that it can track the sun. 
The support for this reflector comprises an azimuth frame supported 
on two wheels and a central pivotal point which are positioned in a 
substantially triangular configuration. The two wheels rotate on 
tracks. On top of the azimuth frame, there is provided an elevation 
frame. The elevation frame includes curved rails which define a 
portion of an arc and extend vertically. The reflector rides on wheels 
captured within the curved rails. The wheels of the azimuth frame 
are driven by an azimuth actuator. The reflector structure is counter- 
balanced about its elevation axis by a pendulum cable system which 
is driven by a motor to change elevation. At the focal point of the 
parabolic reflector, a heat engine or receiver is mounted indepen- 
dently on the reflector. Suitable means are provided for moving the 
reflector about its two axes in order to track the sun. 


26096 Solar energy collecting pond. Spears, J.F. Jr. (to UOP 
Inc.). US Patent 4,110,172. 29 Aug 1978. Filed date 28 Mar 1977. 8p. 

A water-containing pond is disclosed for collecting solar 
energy for utilization in a process for recovering potable water from 
non-potable water and/or for the generation of power. The solar 
pond is designed to increase the quantity and efficiency of water 
evaporation, from heated pond water, into a heated flowing air 
stream. Construction in such that there is afforded an increase in the 
absorptivity/emissivity (a/e) ratio with respect to the incidence of 
solar radiation. 


26097 Solar energy converter carousel. Matlock, W.C.; Matlock, 
P. US Patent 4,109,638. 29 Aug 1978. Filed date 4 Apr 1977. 8p. 

A solar energy collector and converter carousel is disclosed 
comprising a plurality of elongated reflectors mounted on a platform 
for arcuate movement and mounted for further movement each 
around a heating tube arranged in the liner focus of the reflectors. 
The carousel is linked to a tracking mechanism which causes the 
reflectors to be trained toward the location of the sun so that they 
receive a maximum amount of solar energy. 


26098 Solar energy collection system. Nelson, D.H. US Patent 
4,108,154. 22 Aug 1978. Filed date 22 Nov 1976. 16p. 

A solar energy collection system is provided in which a 
parabolic trough is oriented by a drive mechanism to reflect the rays 
of the Sun onto an energy collector located at the parabolic focus. 
The system is constructed to track the Sun to maintain focusing of 
reflected solar radiation during daylight hours. A counterweight is 
employed in association with the drive mechanism to effectuate 
tracking and to maintain gravitational equilibrium of the reflector 
trough despite changes in elevation of the center of the gravity of 
the trough. Shock absorbers are provided which inhibit disorienta- 
tion of the trough by gusts of wind, yet which allow the trough to 
track the Sun. Coaxial construction of the solar energy collector 
with an evacuated sleeve of parabolic configuration positioned there- 
about allows a heat collection medium to circulate in the collector, 
yet minimizes radiant heat loss. The trough is selectively inclined at 
an angle relative to the Earth’s surface in accordance with the 
latitude of the location of the trough and the azimuth of the Sun 
above the Earth’s horizon. 
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26099 Hot air type solar heat-collecting apparatus. Koizumi, H.; 
Kawada, Y.; Fujimura, S. (to Tokyo Shibaura Electric Co., Ltd.). 
US Patent 4,108,155. 22 Aug 1978. Priority date 26 Dec 1975, Japan. 
6p. 


A hot air type solar heat-collecting apparatus includes a 
plurality of solar heat-collecting units mounted on a roofing, the inlet 
and outlet of which face the openings of a pair of parallel-extending 
plenum ducts to communicate therewith through packings mounted 
between the solar heat-collecting units and the roofing provided 
with the plenum ducts. 


26100 Solar energy collector. Gorniak, J. US Patent 4,108,157. 
22 Aug 1978. Filed date 18 Mar 1977. 4p. 

A solar energy collector is disclosed having a hollow, pyrami- 
dal-shaped body made of insulation material and a fluid conducting 
coil of heat conducting tubing extending around the inside of the 
body. The outer case or shell has a fluid coil to sense heat and cold 
of liquid flowing to the fluid bed. A plurality of sheets of rigid 
material support alternate layers of liquid and lenses which focus 
sunlight onto the layers of liquid and onto the coils of tubing thereby 
heating the liquid. The liquid in each of the coils is connected to 
separate thermostatically controlled louvers to open when the out- 
side air temperature reaches a predetermined value and to close 
when there is no ambient sunlight. The collector operates day and 
night, the year around, collecting and storing heat. 


26101 Solar collector. Wendel, I.L. US Patent 4,108,159. 22 Aug 
1978. Filed date 16 May 1977. 6p. 

A solar collector has a galvanized steel, inverted heat pan 
having a flat plate top and depending sides encasing the sides of 
typical insulation along the bottom of the plates. A continuous 
copper tube on the upper face of the plate is of generally serpentine 
configuration with ends of adjacent runs connected by return bends. 
The runs are slightly inclined horizontally so that any moisture 
collecting on the plate flows to the bottom of the normally inclined 
plate and is discharged. Also, cool water entering at the bottom of 
the tube moves upwardly through the inclined runs as it is heated, 
and through an outlet at the top of the tube. Lead strips are 
preferably provided between the copper tube and the galvanized 
plate to prevent deterioration by electrolysis between the tube and 
the plate. A transparent dome has sides which overlap the plate sides 
and are secured thereto in a manner permitting passage of air into 
and out of the dome and thus maintain substantially atmospheric 
pressure within the dome. The transparent sides and beveled side 
edges of the dome permit greater exposure of the heat plate to solar 
energy during early and late daylight hours. 


26102 Solar heating method and apparatus. Johnston, F.K. Jr. 
US Patent 4,105,042. 8 Aug 1978. Filed date 29 Mar 1977. 8p. 

A solar heating method and apparatus adapted to provide 
long term optimum efficiency in heat transfer of fluid flowing 
through a pipe assembly is disclosed. The pipe assembly includes a 
plurality of longitudinal pipe sections which may be connected 
either in series or parallel and each longitudinal pipe section has a 
removable cap or plug at one end thereof for inserting a brush 
mounted on the end of a rod which is rotated by a power tool for 
cleaning the inside of each of the sections to prevent the accumula- 
tion of excessive scale on the inside of the pipe assembly. In the 
parallel assembly, each pipe section communicates with a manifold, 
and a plug assembly is adapted to be inserted into each section to 
control the flow of fluid from the pipe section to the manifold to 
provide optimum uniform flow of fluid through each pipe section 
and to protect the pipe section from erosion. 


26103 Spectrally selective solar absorbers. Blickensderfer, R.; 
Deardorff, D.K.; Lincoln, R.L. (to Department of the Interior). US 
Patent 4,098,956. 4 Jul 1978. Filed date 11 Aug 1976. 6p. 

Thin film absorber stacks consisting of an absorptive film of 
titanium, zirconium or hafnium suboxide, subcarbide or subnitride 
superposed on a reflective film of silver, aluminum or copper display 
spectrally selective characteristics. The absorptive film may be pre- 
pared by reactively sputtering the metal or the metal carbide in 
argon or other inert gas with small amounts of gas containing 
carbon, oxygen or nitrogen or their combinations, or by reaction of 
the metal film in air or other gas. 


26104 Energy converter for solar radiation. Michel, A.; Ritt- 
mayer, G. (to Siemens A.G.). German(FRG) Patent 2,634,147/A/. 2 
Feb 1978. 6p. (In German). 

For a solar collector with evacuated hollow cylinder, the 
patent proposes to install a spring element on the inner glass body, 
which has a strip of sheet steel as absorber in order to account for 
the different thermal expansions of external jacket and internal tube. 


26105 Solar-selective absorber coatings on glass substrates. 
Grimmer, D.P. (Los Alamos Scientific Lab., NM). pp 280 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
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DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Possible solar-selective absorber coatings on glass substrates 
are discussed. Such coatings may be either of the photothermal (P/ 
T) or photoboltaic (P/V) type. Current selective coatings consisting 
of a black-chrome oxide layer deposited on aluminized glass are 
taken as a baseline for improving P/T absorbing coatings. P/V 
absorber coatings can be used to produce electrical as well as 
thermal energies for total solar energy applications. The unique 
problems of coating glass substrates for use in solar collectors are 
discussed. (Abstract only presented.) 


26106 Chemical vapor deposition of molybdenum reflectors for 
spectrally selective solar converters. Carver, G.E.; Allred, D.D.; 
Seraphin, B.O. (Univ. of Arizona, Tucson). pp 281 of Solar diversifi- 
cation. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
American Section of the International Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Most photothermal converters utilize the tandem action of a 
solar absorber overlaid onto a reflector of low infrared emittance. 
Thin films of the noble metals effectively inhibit reradiation loss. 
However, their tendency to aglomerate at elevated temperatures 
requires elaborate stabilization. Reflectors made of molybdenum thin 
films raise temperature limit and life expectancy of the converter. 
Their fabrication by Chemical Vapor Deposition (CVD), resulting in 
films of an infrared reflectance superior to that of most evaporated 
or sputtered deposits is reported. Inclusions of oxides, carbides, and 
oxy-carbides of molybdenum strongly affect the resulting reflectance 
of the film. Consequently, the ternary phase diagram Mo—C—O 
was scanned on the basis of two different processes of deposition. 
The first employs the pyrolytic decomposition of molybdenum car- 
bonyl, changing the composition of the film by variations in i- 
tion temperature and gas phase pressure, along with additions of O2, 
He, CO2, and H2O to the reactant gas. The second process uses the 
reduction of the molybdenum pentachloride and results in films that 
rival the bulk materials in their infrared reflectance. es in 
composition are caused by the introduction of oxygen, resulting in 
the inclusion of molybdenum oxides. The molybdenum reflectors are 
ar apeee against atmospheric deterioration by barrier layers of 

is N« and Al,Os, preserving the initial reflectance over 160 minutes 
of exposure to open air at 500°C. When integrated into the absorber- 
reflector stack, molybdenum reflectance levels are maintained 
throughout 1000 hours of exposure to open air at 550°C. (Abstract 
only presented). 


26107 New selective black coating for solar collectors. Redmond, 
J.D. (Climax Molybdenum Co. of Michigan, Ann Arbor); Baker, 
J.D.; Davison, R.M. pp 282-288 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Molten sodium dichromate at approximately 425°C (800°F) 
will blacken T444 (18Cr—2Mo), T304 stainless steels and mild steel. 
Immersion times of 1, 2, 5, 15, and 30 minutes were evaluated for 
7444 stainless. The solar absorptivity and thermal emissivity were 
measured for each condition and it was shown that the coating is a 
selective surface. Absorptivities of 0.90 were measured; the lowest 
emissivities were 0.06. Absorptivity to emissivity ratios as high as 13 
were obtained. The chemical black chrome coating process will not 
adhere to copper or aluminum substrates but will darken copper 
coated with a layer of nickel. A process flow sheet was developed 
for the chemical black chrome coating of absorber panels. Equi 
ment cost estimates, installation costs, utility usage, raw cnutie 
and manpower requirements were developed for plant capable of 
coating 200,000 solar panels (3 by 6 ft) per year on a one shift per 
day production basis. The estimated manufacturing cost for the 
chemical black chrome coating on solar collector absorber panels is 
$0.06 per sq ft. The use of molten sodium dichromate to produce a 
chemical black chrome coating on T444 stainless steel offers a 
thermally efficient, economical, and durable substrate-coating com- 
bination for solar collector absorber panels. 


26108 Paint coatings as selective surfaces for solar 

Meyers, A.C. III. (Univ. of Houston, TX). pp 304-309 of Solar 
diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The measured solar collector efficiency depends in part on 
the optical properties of the receiver surface. These properties are 
wavelength dependent, with values that are neither simple nor linear 
over the range of interest. A combined theoretical and experimental 
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study on the determination of optical properties and related effec- 
tiveness for paint coatings has shown that the theoretical problems 
are not as simple as assumed in the literature. However, experimental 
measurements provide numerical data which can be used to simplify 
the theory. An examination of the concept of selectivity is made and 
the basic physics of the phenomena are developed for the study of 
various selective coatings including paints. The characteristics of 
ints are researched from the viewpoint of both pigment and binder 
or representative materials. Experimental data on selective coating 
materials are presented. The various selectivity parameters are mod- 
eled and the consequences discussed with respect to experimental 
ta. 


26109 California testing and inspection program for solar equip- 
ment. Reyneveld, J. (California Energy Commission, Sacramento). 
PP 431-433 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, 

.E. (ed.). Newark, DE; American Section of the International solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

California is currently implementing a testing, certification, 
and labeling program for solar energy equipment. This program, 
developed by the California Energy Commission, is designed to 
provide reliable, comparative information on solar equipment to 
consumers and key decision makers. Under this program, the State 
has accredited private testing laboratories to test the solar equipment 
and will certify and label the solar equipment that meets the state's 
minimum testing and product informational requirements. 


26110 All-glass collectors in solar energy utilization. Deminet, 
C.; Beverly, W.D. (Boeing Co., Seattle, WA). Am. Ceram. Soc. Bull.; 
56: No. 12, 1058-1059(Dec 1977). 

An all-glass flat plate solar collector concept has been devel- 
oped. It consists of a glass panel structure containing vacuum cells 
and liquid passageways and is manufactured by a continuous glass- 
forming process. Solar energy is directly absorbed, depending on the 
collector's applications, in a variety of working fluids. 


26111 High-power solar collectors for flat roofs. Dalhoff, W.,; 
Dohse, G.; Knippertz, H.J.; Timmerberg, C. (Esser (K.) G.m.b.H. 
und Co. K.G., Duesseldorf (Germany, F.R.)). Oel- Gasfeuerung; 22: 
No. 10, 528-534, 537(Oct 1977). (In German). 

The flat roof is of particular significance for the solar collec- 
tor systems due to the high market percentage of flat-roof buildings. 
The flat roof has particular advantages for solar technology: The 
east-west orientation necessary with sloped roofs for the optimum 
use of solar energy is no longer required; flat-roof collectors do not 
interfere with the esthetic image of a building. A report is given here 
on flat-roof solar collectors which are directly integrated into the 
flat roof. Model measurements on a solar simulation test stand 
provided the basis for optimum angular adjustment of absorber and 
reflector. The effectiveness corresponds to that of sloped-roof col- 
lectors with optimum sloping angles. The advantages of high-power 
flat-roof collectors are, amongst others: No interfering reflections, 
optimum self-cleaning of the collector cover, unproblematic assem- 
bly of the collectors, architecturally acceptable design. 


26112 Solar collectors, a new area of application for enamel. 
Joseph, W. Mitt. Ver. Dtsch. Emailfachl. E.V.; 25: No. 5, 53-59(May 
1977). (In German). 

After a survey of new ways of energy supply, solar energy 
supply is discussed in particular. The available collector systems and 
their functioning are explained. The main subject of the article, 
however, is the use of enamel in solar technology. There are the 
following fields of application: 1. Enamelling of the water tank with 
hot-water-resistant enamel, 2. Enamelling of the absorber plates with 
solar-selective special enamel. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 26086, 26090, 26624, 26628 


26113 (AD-A—055918) Thermal stratification enhancement for 
solar energy applications, Final report. Loehrke, R.I.; Sharp, M.K.; 
Gari, H.N.; Haberstroh, R.D. (Colorado State Univ., Fort Collins 
(USA). Dept. of Mechanical Engineering). Jul 1977. Contract 
N68305-76-€-0036. 80p. NTIS PC A05/MF AO1. 

A study is presented that shows methods to enhance stratifi- 
cation in liquid storage tanks. The report focusses on the develop- 
ment of a passive inlet distributor which minimizes mixing between 
incoming and stored fluids at unlike temperatures. Theoretical analy- 
ses and scale model tests were performed. Computer simulations 
were used to compare mixed storage with stratified storage in a solar 
space heating system. Test results showed that in some cases nearly 
ideal stratification can be obtained and the computer simulations 
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indicated that the load carrying capability of a solar system may be 
increased 5-10% through the use of stratified storage. 


26114 Solar ponds. Fricke, J. Phys. Unserer Zeit; 9: No. 3, 67- 
68(May 1978). (In German). 

A physically interesting possibility of long-term heat storage 
is found in the so-called solar ponds. The article first describes the 
physical principle of this type of storage. Convection is prevented by 
a special stratification of dibited and concentrated salt water, thus 
achieving a thermal insulation effect. After the heating phase, i.e. in 
late summer, the temperatures in the solar pond are between 70 and 
90°C 


GEOTHERMAL ENERGY 


26115 (LBL—8483) Workplan for FY1978 to FY1982 including 
a computerized reporting and monitoring system for geothermal energy 
development. Phillips, S.L.; Tavana, M.; Leung, K.; Steyer, M.; 
Palen, W.A.; Schwartz, S.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1978. Contract W-7405-ENG-48. 
62p. Dep. NTIS, PC A04/MF AO1. 

It is proposed that the on-going compilation and critical 
evaluation of data be expanded to include a computerized system for 
monitoring and reporting the development of geothermal resources 
from the discovery phase to power on-line. Data would be covered 
which is site-specific and therefore unique to the geothermal area. 
Computer printouts are to contain a listing of each geothermal site 
which will be classified according to the status of development for 
producing electrical power. The result of the work will consist of a 
report containing a description of the data at each site and recom- 
mendaions for additional data needs in technological, economic, or 
institutional areas. The computerized system will allow for ease in 
updating and remote accessing by off-site users. 


26116 Geothermal energy: recent developments. Collie, M.J. 
(ed.). Park Ridge, NJ; Noyes Data Corp. (1978). 460p. Noyes Data 
Corp., Mill Road at Grand Ave., Park Ridge, NJ 07656. 

Discussion is presented under the following chapter titles: 
survey of world geothermal development; development of geother- 
mal energy in California; Salton trough brine production and con- 
version processes; Heber, Valles Caldera and Raft River comparison 
studies; materials and scale management studies; Raft River moder- 
ate temperature, low salinity resource; potential benefits of electrical 
production from hydrothermal resources; potential for district and 
process heating in the United States; the subterrene concept; hot dry 
rock project; proprietary processes, and sources utilized. (JGB) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 26139 


26117 (USGS-OFR—77-870) Methods for regional assessment 
of geothermal resources. Muffler, P.; Cataldi, R. (Geological Survey, 
Denver, CO (USA)). 1977. 77p. Geological Survey, Denver, CO. 

The techniques in geothermal resource assessment are sum- 
marized, terminology and assumptions are clarified, and a foundation 
for the development of optimum geothermal resource assessment 
methodology is provided. A logical, sequential subdivision of the 
geothermal resource base is proposed, accepting its definition as all 
the heat in the earth’s crust under a given area, measured from mean 
annual temperature. That part of the resource base which is shallow 
enough to be tapped by production drilling is termed the accessible 
resource base, and it in turn is divided into useful and residual 
components. The useful component (i.e., the heat that could reason- 
ably be extracted at costs competitive with other forms of energy at 
some specified future time) is termed the geothermal resource. This 
in turn is divided into economic and subeconomic components, 
based on conditions existing at the time of assessment. In the format 
of a McKelvey diagram, this logic defines the vertical axis (degree of 
economic feasibility). The horizontal axis (degree of geologic assur- 
ance) contains identified and undiscovered components. Reserve is 
then designated as the identified economic resource. All categories 
should be expressed in units of heat, with resource and reserve 
figures calculated at wellhead, prior to the inevitable large losses 
inherent in any practical thermal use or in conversion to electricity. 
Methods for assessing geothermal resources can be grouped into 4 
classes: (a) surface thermal flux, (b) volume, (c) planar fracture, and 
(d) magmatic heat budget. The volume method appears to be most 
useful. 
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USA 


26118 (NMEI—6-1) Appraisal study of the geothermal resources 
of Arizona and adjacent areas in New Mexico and Utah and their 
value for desalination and other uses. Callender, J.F.; Swanberg, 
C.A.; Morgan, P.; Stoyer, C.H.; Witcher, J.C. (New Mexico Univ., 
Albuquerque (USA). Dept. of Geology; New Mexico State Univ., 
Las Cruces (USA). Dept. of Physics and Earth Sciences). Jul 1977. 
99p. New Mexico Energy Inst., Las Cruces, NM. 

An appraisal investigation of the geothermal resources of a 
portion of the Lower Colorado River Region of the U.S. Bureau of 
Reclamation is reported. The study area includes most of Arizona, 
part of western New Mexico west of the continental divide, and a 
small part of southwestern Utah. Almost 300 water samples have 
been collected from the study area and chemically analyzed. These 
samples include hot wells and springs in addition to nearby nonther- 
mal waters to help establish background chemistry. Further, almost 
10,000 chemical analyses of groundwaters were obtained from the 
U.S. Geological Survey's water quality file. Routine geothermal 
interpretative techniques were then applied to these chemical data to 
identify geothermal anomalies which might indicate the presence of 
exploitable geothermal resources. These geochemical anomalies 
were then evaluated in terms of available geophysical data such as 
heat flow, gravity, magnetics, basement linears, earthquake epicen- 
tral locations, depth of sedimentary basins, quaternary volcanics, 
recent fault scarps, etc. to further delineate the size and shape of the 
prospective geothermal sites and help establish their production 
potential. 


NON-USA 
REFER ALSO TO CITATION(S) 26140 


26119 Utilising Earth's heat. Mangushev, K. (Institute of Com- 
prehensive Fuel Energy Problems, USSR). Met. Miner. Rev.; 16: No. 
10, 31-32(Sep 1977). 

Various means of possible industrial utilization of geothermal 
resources in the USSR are discussed. Resources in the East and 
North have been determined to have the most potential for effective 
development. (JGB) 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


26120 (AD-A—056040) Hydrogeologic investigation of Coso 
Hot Springs, Inyo County, California. Final report October 1977— 
January 1978. Spane, F.A. Jr. (Hydro Search, Inc., Reno, NV 
(USA)). May 1978. Contract N62474-77-C-6727. 6lp. NTIS PC 
A04/MF AOl. 

This investigation included: review of existing geologic, geo- 
physical, and hydrologic information; field examination of geologic 
rock units and springs and other features of hydrologic significance 
and ey waters for chemical analysis; determination of the 
local Coso Hot Springs and regional groundwater hydrology, in- 
cluding conden of recharge, discharge, movement, and water 
quality; and determination of the possible impact of large-scale 
geothermal development on Coso Hot Springs. 


26121 Thermal contro! of low-pressure fractionation processes. 
Usselman, T.M.; Hodge, D.S. (State Univ. of New York, Amherst). 
J. Volcanol. Geotherm. Res.; 4: No. 3/4, 265-281(Dec 1978). 

Thermal models detailing the solidification paths for shallow 
basaltic magma chambers (both open and closed systems) were 
calculated using finite-difference techniques. The total solidification 
time for closed chambers is comparable to previously published 
calculations; however, the temperature-time paths are not. These 
paths are dependent on the phase relations and the crystallinity of 
the system, because both affect the manner in which the latent heat 
of crystallization is distributed. In open systems, where a chamber 
would be periodically replenished with additional parental liquid, 
calculations indicate that the possibility is strong that a steady-state 
temperature interval is achieved near a major phase boundary. In 
these cases it is straightforward to analyze fractionation models of 
the basaltic liquid evolution and their corresponding cumulate se- 
quences. This steady thermal fractionating state can be invoked to 
explain large amounts of erupted basalts of similar composition over 
long time periods from the same volcanic center and some rhythmi- 
cally layered basic cumulate sequences. 


26122 Magma mixing in mafic alkaline volcanic rocks: the evi- 
dence from relict phenocryst phases and other inclusions. Brooks, 
C.K.; Printzlau, I. (Institut for Petrologi, Copenhagen, Denmark). J. 
Volcanol. Geotherm. Res.; 4: No. 3/4, 315-331(Dec 1978). 

Green clinopyroxenes, commonly rounded and anhedral and 
richer in Fe, Na and Mn than the pyroxenes of the surrounding 
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groundmass, are a common feature of mafic alkaline volcanic rocks 
(e.g., basanites, monchiquites, leucitites). Some are accompanied by 
one or more of the following phases: Fe-rich kaersutite and biotite, 
anorthoclase, sodic plagioclase, apatite, magnetite, sphene, which are 
believed to be cognate with the green pyroxenes. We review evi- 
dence that these minerals have crystallized from mugearite, trachyte 
or phonolite magmas; and their presence in mafic alkaline rocks is 
due to magma mixing. The intermediate and salic magmas may 
sometimes be generated at mantle depths, possibly by melting of 
mantle material enriched in Fe, Na and volatiles. 


26123 Regional evaluation of operational thermal water reserves 
of artesian wells by mathematical modeling. Mavritskii, B.F.; Krashin, 
L.1.; Antonenko, G.K.; Orfanidi, E.K. Sov. Geol.; No. 3, 76-90(1978). 
(In Russian). 

Basic data are presented on hydrogeothermal conditions of 
the Rionsk and Tersko-Sunzhen artesian wells. A description is 
given of the filtration/ and hydrodynamic properties of the basic 
water-bearing complexes of those wells which contain thermal 
waters. An examination is made of the construction of well models 
based on hydrogeological data and the use of mathematical modeling 
on the USM-1 machine. An evaluation is made of operational 
thermal water reserves with various versions of operational systems. 
5 references, 5 figures, 3 tables. 


USA 
REFER ALSO TO CITATION(S) 26127, 28174 


NON-USA 
REFER ALSO TO CITATION(S) 26140 


26124 Relationship between plate tectonics and geothermal heat 
flows in Sucre Central, Venezuela. Rodriguez, S.E. (Minist de Ener- 
gia y Minas, Caracas, Venez). Geol. Mijnbouw; 57: No. 2, 301- 
304(Jun 1978). (In Spanish). 

The geothermic zone of Sucre Central, which extends from 
Cariaco to E] Pilar, lies in a strongly tectonized area, in which the El 
Pilar fault is an important feature. These faults of supracontinental 
character form one of the southern boundaries of the Caribbean 
Plate. As a result of this tectonic setting, the northern part of the 
country (and specially Sucre Central) shows much evidence of 
geothermal activity, abnormal heat flows, constant seismic activity, 
and a continuous rejuvenation of the local structures. The presence 
in Sucre Central of Tertiary dacites, which affect strongly tectonized 
metamorphic sequences, and which are situated in a zone with 
enrichment of Pb and Zn, idicates the presence of deep-seated heat 
chambers which are associated with the deep plate tectonics of 
northern South America. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 26118 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


26125 (ALO—3721-6) Terrestrial heat flow studies in Arizona. 
Quarterly technical progress report, May 1, 1978—July 31, 1978. 
Shearer, C.R.; Reiter, M. (New Mexico Bureau of Mines and Miner- 
al Resources, Socorro (USA)). Aug 1978. Contract EY-76-S-04- 
3721. 8p. Dep. NTIS, PC A02/MF AO1. 

Three temperature logs that are satisfactory for heat flow 
analysis were obtained. A temperature log in central Yuma county in 
southwestern Arizona has a temperature gradient of about 74°C 
A oo log measured to a depth greater than a kilometer in 
the Gila Mountains near Safford, Arizona, has a temperature gradi- 
ent of about 35°C/km. 


26126 (LBL—8603) Geothermal exploration technology. Annual 

report, 1978. (California Univ., Berkeley (USA). Lawrence Berkeley 

A Contract W-7405-ENG-48. 46p. Dep. NTIS, PC A03/ 
AOl. 

Progress is reported on the following programs: electrical and 
electromagnetic ge gd modeling techniques; minicomputer for 
in-field processing of magnetotelluric data; superconducting thin- 
film gradiometer and magnetometers for geophysical applications; 
magnetotellurics with UID magnetometers; controlled-source 
electromagnetic system; geothermal seismic field system develop- 
ment; Klamath Basin geothermal resource and exploration technique 
evaluation; Mt. Hood geothermal resource evaluation; East Mesa 
seismic study; seismological studies at Cerro Prieto; self-potential 
studies at Cerro Prieto; resistivity studies at Cerro Prieto; magneto- 
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telluric survey at Cerro Prieto; and precision gravity studies at Cerro 
Prieto. (MHR) 


(TID—28271) Geological and geophysical study of the 

the warm springs in Bath County, Virginia. Final report, June 

1, 1975—April 30, 1976. Costain, J.K.; Keller, G.V.; Crewdson, R.A. 

(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 

t. of Geological Sciences). 1976. Contract EY-76-S-05-4920. 
186p. Dep. NTIS, PC A09/MF AO1. 

The results of heat flow determinations and a reconnaissance 
dipole electrical resistivity survey in Bath County are described. A 
geologic map was compiled based on published maps and supported 
by reconnaissance geologic a in areas where published maps 
were not available. A regional bipole—dipole electrical resistivity 
survey was made in order to detect the presence of resistivity lows 
that might be associated with a geothermal system at depth. A single 
hole was drilled to a depth of approximately 300 m (~ 1000 feet) to 
obtain a heat flow value that is representative of the area. The data 
were used to attempt to arrive at a model that unambiguously 
explains the origin of the thermal springs. 


26128 Newly devised infrared ground scanner and its te 
to geothermal research in volcanoes. Shimozuru, D.; Kagiyama, T. 
(Univ. of Le Japan). J. Volcanol. Geotherm. Res.; 4: No. 3/4, “OSI. 
264(Dec 1978). 

A new infrared radiometer for volcanological purposes con- 
sists of a commercially available infrared — unit (IR camera), 
mounted on a balloon-tracking theodolite in place of the telescope. 
The device has a motor-driven horizontal scan at two speeds, and 
the output signal is fed to a portable recorder. Thus, it is possible to 
obtain the horizontal temperature profile of an objective area. With 
successive scanning with different vertical angles of the camera, the 
spatial temperature distribution can be obtained. The IR ground 
scanner was successfully utilized at two volcanoes--Kusatsu-shirane 
and Mihara-yama, O-shima. Repeated IR surveys were made after 
minor eruptive events. Variations of the surface temperature with 
time were detected for both volcanoes. The IR scanner is also 
suitable for monitoring the time and temperature of eruptions from 
active vents. 


26129 Geothermal studies in Lake Baikal area. Duchkov, A.D.; 
Kazantsev, S.A.; Golubev, V.A.; Lysak, S.V. Geol. Geofiz.; No. 6, 
126-130(Jun 1977). (In Russian). 

The results of heat flux studies are discussed for the central 
and northern parts of Lake Baikal. Some new 18 determinations of 
the flux have been made varying between 0,7 and 2,6 mccal/cm2 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


26130 Geothermal exploration in the Azores: '*O/'*O in calcites 
from volcanic rocks. Lawrence, J.R. (Columbia Univ., Palisades, 
NY); Maxwell, S. J. Volcanol. Geotherm. Res.; 4: No. 3/4, 219- 
223(Dec 1978). 

The oxygen isotope composition of calcite veins and vugs in 
basalts from a drill site on the island of Sao Miguel shows near- 
equilibration with fresh water at observed temperatures only at a 
depth of 600 to 700 m. This is interpreted to mean that the greatest 
flow of hot water may be occurring in this depth interval. 


26131 Helium in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Utah. Hinkle, M.E.; 
Denton, E.H.; Bigelow, R.C.; Turner, R.L. J. Res. U.S. Geol. Surv.; 
6: No. 5, 563-569(1978). 

Soil samples were collected in two parallel traverses across 
the Dome fault zone of the Roosevelt Hot Springs Known Geother- 
mal Resource Area. The samples were sealed in air-tight aluminum 
cans, and the soil gas was allowed to equilibrate with the atmospher- 
ic air in the cans. Gas from the cans was analyzed by mass- 
spectrometry. Samples collected over faults contained anomalously 
high concentrations of helium. Samples collected close to a geother- 
mal well 884 m deep contained more helium than samples collected 
near another geothermal well 1370 m deep. 


26132 Cs, and COS in soil gases of the Roosevelt Hot Springs 
Known Geothermal Resource Area, Beaver County, Utah. Hinkle, 
M.E.; Harms, T.F. J. Res. U.S. Geol. Surv.; 6: No. 5, 571-573(1978). 

Soil-gas samples were collected in two parallel traverses 
across the Dome fault zone of the Roosevelt Hot Springs Known 
Geothermal Resource Area. Gas chromatographic analyses of the 
samples showed anomalous concentrations of CS; and COS east of 
the Dome fault; higher concentrations of CS: and COS also oc- 
curred over an area in which the hydrothermal system is close to the 
surface. Measurement of these gases may be useful in exploration for 
new geothermal sources. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 26127 
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26133 (IDO— 1678-3) Geothermal reservoir assessment and con- 
firmation program for direct heat application. Annual report, June 26, 
1977—December 31, 1978. Pearl, R.H. (Colorado Geological Survey, 
Denver (USA)). Dec 1978. Contract EG-77-S-07-1678. llp. Dep. 
NTIS, PC A02/MF AO1. 

A reservoir confirmation program leading to the stimulation 
of the low and moderate temperature geothermal reservoirs in 
Colorado for direct heat applications is reported. The personnel, 
contracts, and schedule of events are listed. A brief report of drilling 
activities at Pagosa Springs, Colorado is included. (MHR) 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 26135 


26134 Geothermal policy report: recommendations for a geother- 
mal resource development and power plant siting program. Sacramen- 
to, CA; California Energy Commission (1978). 81p. California 
Energy Commission, 111 Howe Ave., Sacramento, CA 95825. 

Proposals for accelerating the environmentally acceptable 
development of geothermal energy and streamlining of the geother- 
mal power plant siting process were made during three days of 
public hearings. Recommendations of the Geothermal Policy Com- 
mittee in this regard are summarized. Legislation affecting geother- 
mal development is discussed; recommendations concerning legisla- 
tion are presented. The four appendixes are entitled: summary of 
current geothermal development in California; Energy Commission 
staff geothermal regulatory program activities; summary of hearin ng 
record; and, list of participants 4 committee hearings on sta’ 
geothermal policy option paper. (JGB 


ECONOMIC AND FINANCIAL ASPECTS 


26135 Geothermal energy in the western United States: innova- 
tion versus monopoly. Bierman, S.L.; Stover, D.F.; Nelson, P.A.; 
my W.J. New York, NY; Praeger Publishers (1978). 481p. 
25.00. 

Discussion is presented under the following chapter titles: 
geothermal energy and its use; electric utilities and the climate for 
geothermal development; the raw fuels industry and geothermal 
—-, and, government and energy. The four appendixes are 
entitled: physical types of geothermal resources; utility fuel con- 
tracts; finance; and, primary and exclusive jurisdiction, state action, 
and foreign state action defenses. (JGB) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


26136 (DOE/ERD—0005) Hydrothermal electric and direct 
heat. Commercialization Phase III planning. Clusen, R.C. (Depart- 
ment of Energy, Washington, DC (USA)). Sep 1978. 38p. Dep. 
NTIS, PC A03/MF AOl1. 

Nine environmental concerns have been identified: airborne 
effluents, waterborne effluents, noise, subsidence, enhanced seismic- 
ity, water use conflicts, land use, socioeconomic impacts, and system 
safety and occupational health. Resolution of these issues is expected 
to occur at staggered intervals over the next 8 to 10 years. Of these 
concerns, airborne emissions and water use conflicts are judged to 
have a medium likelihood of having research findings adverse to 
commercialization. Waterborne effluents and subsidence are also 
judged to have a medium likelihood. The other concerns—noise, 
enhanced seismicity, land use, socioeconomic impacts and system 
safety and occupational health—are judged to have a low likelihood 
of adverse findings. The overall environmental research and devel- 
opment plan related to hydrothermal electric and direct heat in- 
cludes funds to assess the adequacy of candidate control technology 
options. However, it does not include the resource requirements to 
fully develop and demonstrate commercial control hardware, proc- 
ess modifications, and for strategies. The conclusions, stated as 
probabilities, are given. 


26137 (PB—282546) Pollution control guidance for geothermal 
energy development. Hartley, R.P. (Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab.). Jun 1978. 149p. (EPA/600/7—78/101). NTIS PC A07/MF 
AOl. 


This report summarizes the EPA regulatory approach toward 
geothermal energy development. The state of knowledge is de- 
scribed with respect to the constituents of geothermal effluents and 
emissions, including water, air, solid wastes, and noise. Pollutant 
effects are discussed. Pollution control technologies that may be 
applicable are described along with preliminary cost estimates for 
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their application. Finally, discharge and emission limitations are 
suggested that may serve as interim guidance for pollution control 
during early geothermal development. 


26138 Release of arsenic from geothermal sources. Aggett, J.; 
Aspell, A.C. Auckland, New Zealand; New Zealand Energy Re- 
search and Development Committee (1978). 13p. (NZERDC—35). 

The effect of current disposal practice from the Wairakei 
Power Plant on arsenic levels in the Waikato River was examined, to 
establish the form of the arsenic, and its distribution and eventual 
fate in the river system. This was approached by collecting river 
water samples at approximately monthly intervals and analyzing for 
both total arsenic and arsenic (III). The accumulation of arsenic by 
various lakeweeds, sediments, soils, grass, and trout was also exam- 
ined. The potential discharge of arsenic from the Broadlands geo- 
thermal field was determined, and the effect of this on the river 
system was estimated. (MHR) 


GEOTHERMAL POWER PLANTS 


26139 (COO—S5085-1) Energy analysis of geothermal energy 
supply systems. 1st quarterly report. Herendeen, R.A. (Illinois Univ., 
Urbana (USA)). 29 Dec 1978. Contract ET-78-S-02-5085. 5p. Dep. 
NTIS, PC A02/MF AO1. 

Progress on energy analysis of geothermal resources is report- 
ed. The power curve for a vapor dominated hydrothermal plant is 
shown. (MHR) 


26140 (CONF-751270—(Summ.)) All-Union scientific and tech- 
nical conference on use of the earth's heat for the production of 
electric power (summaries of reports). Oct 1978. Translation of USSR 
reports. 137p. Dep. NTIS, PC A07/MF AOl1. 

From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 

Fifty papers were indexed and title listed for ERA/EDB. 
(JGB) 


26141 Geothermal energy utilization. Wahl, E.F. New York, 
NY; John Wiley and Sons, Inc. (1977). 309p. $18.95. 

Discussion is presented under the following chapter titles: 
description of geothermal energy; geothermal brines and their 
chemical and physical properties; chemistry of carbonates as related 
to geothermal brine utilization; chemistry of silica as related to 
geothermal brine utilization; scale deposition; mechanical or electri- 
cal work from a thermal source; expansion machines; electrical 
power production using expansion machines; thermal utilization and 
mineral recovery; and, comparison of uses and performance of 
combined systems. (JGB) 


POWER PLANT SYSTEMS AND COMPONENTS 


26142 (LBL—7067) Heat exchanger design: why guess a design 
fouling factor when it can be optimized. Pope, W.L.; Pines, H.S.; 
Fulton, R.L.; Doyle, P.A. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jun 1978. Contract W-7405-ENG-48. 39p. 
(CONF-781112—3). Dep. NTIS, PC A03/MF AOl1. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

A new general surface heat exchanger design relationship is 
derived that uniquely relates the optimum design fouling resistance 
and the optimum design heat transfer coefficient with the ratio of 
cleaning cost to capital plus operating costs, at the optimum design 
condition. Implementation of this simple result to practical problems 
in design, however, requires numerical techniques. A new shell and 
tube heat exchanger design program, SIZEHX, is applied to a 
problem of current interest to confirm the derivation. SIZEHX can 
cost effectively perform single-step, multiparameter cost optimiz- 
ations on single phase or supercritical exchanger arrays with variable 
fluid properties and arbitrary linear fouling for single-pass, segmen- 
tally baffled shell-and-tube configurations for a variety of fluid pairs, 
including hydrocarbon mixtures. The economic influence of several 
general design parameters on a geothermal exchanger are presented 
in the form of 3-D computer generated plots. 


26143 Geothermal deep well power-harnessing installation. Mat- 
thews, H.B. (to Sperry Rand Corp.). German(FRG) Patent 
2,749,502/A/. 11 May 1978. 35p. (In German). 

A geothermal deep well power-harnessing installation where 
water containing dissolved material is pumped to the surface is 
described. The thermal energy drawn from the water containing the 
dissolved material is used for the operation of turboengine-driven 
electric power generator facilities at this station, the greater part of 
the water containing the dissolved material being pumped back from 
the station to the recycling well facility. 


GEOTHERMAL ENERGY 


GEOTHERMAL ENGINEERING 
REFER ALSO TO CITATION(S) 26141 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 26133; 26820 


26144 (BNL—S50911) Cementing of geothermal wells. Progress 
report No. 9, April—June 1978. (Brookhaven National Lab., Upton, 
NY (USA)). Nov 1978. Contract EY-76-C-02-0016. 2i2p. Dep. 
NTIS, PC A10/MF AO1. 

Work to implement the program plan for the development of 
improved high temperature cementing materials for geothermal 
wells is continuing. Work on polymer cements containing mixtures 
of organosiloxanes and styrene is continuing to show the potential of 
the system as a high temperature cementing material. Samples ex- 
posed for 360 hr to brine at 250°C have not shown evidence of 
hydrolysis and have maintained high strength. At 350°C, the com- 
pressive strength is > 5000 psi. Preliminary tests to determine the 
pumpability of the system are in progress. Work on the development 
of inorganic cementing materials is continuing at six laboratories. 
Several promising materials have been identified. Tests to measure 
compressive strengths, bond strengths, permeability, and compatibil- 
ity with drilling muds are in progress. Consistometer tests have been 
performed on some materials. 


26145 (TID—28701) Geothermal down-well instrumentation. 
Final report. McBee, W.D. (Sperry Research Center, Sudbury, MA 
(USA)). Apr 1977. Contract EY-76-C-02-2750. 81p. Dep. NTIS, PC 
A05/MF AO1. 

A description is given of work to develop a telemetry link 
between a Sperry downwell geothermal turbo-pump and the well- 
head, without the requirement for cables within the pipe-string. Two 
methods were studied, built, and tested in a well at Heber, Califor- 
nia, during the first field tests on the pump. These were an acoustic 
scheme which transmitted a modulated 4 kHz acoustic carrier on the 
pipe-string, and an electromagnetic scheme which used the exhaust 
steam pipe annulus as a coaxial transmission line operating at 100 
MHz. After some problems with the small alternator powering the 
electronics, acoustic signals from downwell were received on No- 
vember 13, 1976, which showed that the pipe-string could form a 
channel with about 21 dB insertion loss over 900 feet. Although 
surface tests had showed that low loss electromagnetic transmission 
should also have been possible, no signals were received, probably 
because of low pump speed giving low power-supply voltage. 
Acoustic transmission is the more practical to install, and it was 
concluded that this technique does provide a convenient method for 
transmission of downwell pump conditions to the well-head. Future 
development work on the geothermal pump will include provision 
for this telemetry channel. 


26146 Drillhole stimulation in Iceland. Tomasson, J.; Thorsteins- 
son, T. (Natl Energy Auth, Reykjavik, Icel). Am. Soc. Mech. Eng., 
[Pap.]; No. 78-Pet-24, 1-6(1978). 

Since 1970 stimulation by injection packer has been a routine 
completion procedure for low-temperature hydro-thermal drill holes 
in Iceland. The stimulation process usually begins with pumping the 
hole with compressed air in order to clean the hole of drill cuttings 
and lost circulation materials. The inflatable packer is then set 
between two or more producing horizons in the hole and water in 
turn injected beneath or above the packer. The rate of pumping is 
from 15 to 100 1/s and varies according to the resistance of the 
producing horizons. Injection face pressures range from a few kg/ 
cm$sup 2$ to 150Kg/cm$sup 2$ at 15 1/s, in highly resistive 
horizons. Thirty- to forty- fold improvement has been realized 
compared to the estimated productivity of the hole at the end of 
drilling; but compared to productivity estimated from the total loss 
of circulation during drilling, improvements have been up to three 
fold. At Mosfellssveit, production of several treated drill-holes has 
exceeded 80 1/s with drawdowns of less than 10 m, but usually it 
exceeds 40 1/s with drawdown of less than 50 m. The increase in 


productivity is primarily attributed to the reopening of producing 
horizons obstructed by drilling, but also the removal of zeolite and 
calcite vein deposits and to the increased permeability of hyalocalas- 
tic rocks in the immediate vicinity of the holes. 5 refs. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 26820 


26147 (COO—4051-29) Sourcebook on the production of elec- 
tricity from geothermal energy. Chapter 2 (draft). Resource character- 
istics: reservoirs, wellheads and delivery systems. Part 3. Analysis of 
the flow in the reservoir: well system. Ryley, D.J. (Brown Univ., 
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Providence, RI (USA). Div. of . Jun 1978. Contract 
EY-76-S-02-4051. 72p. Dep. NTIS, PC A04/MF AO1. 

This report is a preliminary version of material assembled for 
insertion in the Sourcebook on the Production of Electricity from 
Geothermal Energy currently being com under ERDA (now 
DOE). An attempt has been made to develop the theory of the 
geothermal well in an ordered stepwise manner beginning from the 
three basic continuities and introducing each new idea systematical- 
ly. A formal textbook approach is used. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 26140, 26146 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 26141 


26148 (RLO—2227/T36-2) Performance and feasibility of forced 
geoheat recovery for low temperature applications. Second technical 
status report, July 1, 1978—September 30, 1978. Bodvarsson, G.; 
Reistad, G.M. (Oregon State Univ., Corvallis (USA)). 1978. Con- 
tract EY-76-S-06-2227-036. 6p. Dep. NTIS, PC A02/MF AO1. 

The project objective is a basic evaluation of the technical 
ormance and economic feasibility of providing low temperature 
ting by Forces Geoheat Recovery (FGR) from suitable geologi- 

cal structures including both thin sheet conductors with predomi- 
nantly fracture flow and porous slab conductors with intergranular 
flow. Simple, heat-pump assisted and multi-source combined heating 
systems will be evaluated. Building and industrial heating applica- 
tions with effective power requirements ranging upward from one 
MW+t will be considered, with thermal water supply temperatures in 
the range of 25 C to 100+ C. Emphasis is being placed on the 
adaption of the FGR technology to the user system, including both 
short and long term variations in the user system demand. 


26149 (CONF-751270—(Summ.), pp 131-132) Status and pros- 
pects for use of the heat of geothermal waters in Georgia. Vardigoreli, 
O.Sh.; Nakashidze, 1.D.; Nanitashvili, G.V.; Tevzadze, N.U.; 
Tskhvirashvili, D.G.; Chogovadze, G.I. Oct 1978. Translated from 
p 176-178 of Vsesoyuznoye nauchno-teknicheskoye soveshchaniye. 
spol'zovaniye tepla zemli dlya proizvodstva elektroenergii, 
oscow, 1975. 
From Conference on use of the earth’s heat for the produc- 
tion of electric power; Moscow, USSR (10 Dec 1975). 
In All-Union scientific and technical conference on use of the 
Earth's heat for the production of electric power (summaries of 
reports). 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 26141, 28181 


PROPERTIES OF AQUEOUS SOLUTIONS 


26150 CO: solubility in aqueous solutions of electrolytes (prob- 
lems of salting out). Malinin, S.D. (Inst. of Geochemistry and Analyt- 
ical Chemistry, Moscow, USSR). Geokhimiya; No. 10, 1452- 
1465(Oct 1978). (In Russian). 

Based on equation of equilibrium in binary systems (gas— 
liquid) (Krichevsky—il'inskaya equation) applied to the system 
CO,—H:0 _Nacl and CaCl, the generalized equation of CO: salt- 
ing out was deduced. This equation besides electrolyte concentration 
(Sechenov equation) takes also into account the pressure and con- 
centration of CO2 dissolved. Sechenov equation represents the limit- 
ing case of this generalized equation. As a result of treatment of 
available experimental data on COz solubility in water and electro- 
lyte solutions the coefficients of salting out for aqueous solutions of 
chlorides in broad interval of temperature (25 to 300°) and chloride 
concentration (up to 5 to 7 moles per litre) were calculated and 
tabulated. The coefficients should be recommended for calculations 
of CO2 equilibrium with natural waters within the interval of con- 
centrations from diluted solutions to brines. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 28193 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 26130 


ERA VOL. 4, NO. 10 
TIDAL POWER 


26151 Electric power from tidal energy. Civiak, R.L. Environ. 
Data Serv.; 9-11(Sep 1978). 

The harnessing of tidal energy to produce electric power is 
discussed. The current status of tidal power development is re- 
viewed, and some projects under study are described. 


TIDAL POWER PLANTS 


DESIGN AND OPERATION 


26152 Power from the tides. Holland, M.B. Chart. Mech. Eng.; 
25: No. 7, 33-39(Jul 1978). 

In the present climate of escalating energy costs and increas- 
ing concern about environmental pollution the idea of generating 
power by extracting energy from the tides is becoming financially 
attractive to a number of countries, including the United Kingdom. 
This article looks briefly at some of the fundamentals of tidal power 
and at the proposals for tidal power schemes in the Severn estuary. 
Among the points covered are tide mills, turbines for tidal power, a 
review of two existing tidal power plants, construction and econom- 
ics of the proposed Severn barrage, and other aspects of the subject. 


26153 Tidal power plant. Gillois, J. German(FRG) Patent 
2,648,318/A/. 27 Apr 1978. 13p. (In German). 

The invention pertains to a power plant for the utilisation of 
tidal energy. The basic idea is to make use of the tidal currence and 
the difference in height between wave crest and wave trough. 


WAVE ENERGY CONVERTERS 


26154 Method and facility for automatic production of fresh 
water by seawave energy. Jugl, K. (to Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,610,403/A/. 15 Sep 
1977. 9p. (In German). 

The application concerns a method of automatically produc- 
ing fresh water with the aid of sea-wave energy, intended for islands 
without fresh water in tropical areas. For energy conversion either a 
bell is to be dipped into the sea, the negative or positive differential 
pressure alternately occurring in the atmosphere above the water 
thus generating a mechanical impulse via valves, or a large sphere is 
to be movably installed on the water surface transmitting its upward 
and downward movements via a lever system to a driving mecha- 
nism. The kinetic energy thus gained is to be used to pump sea water 
up a hill where it will be heated by solar energy and conducted into 
a distillation vessel. There the evaporated water condenses on the 
walls cooled by a cooling fluid, is collected, and supplied into 
reservoirs. The cooling fluid is to be cooled electrically, for which 
purpose also the energy gained from the sea waves is to be utilized. 


WIND ENERGY 


26155 Power generation from wind energy: An ancient dream can 
come true. Jarass, L. Energiewirtsch. Tagesfragen; 28: No. 6, 357- 
367(Jun 1978). (In German). 

In the first part of the article, the physical fundamentals of 
wind energy utilisation are explained. After this, a survey is given on 
wind energy utilisation in the part and on modern wind energy 
projects. The following countries are considered: Denmark, France, 
Soviet Union, Great Britain, Netherlands, Sweden, West Germany. 
The main plants are listed in a detailed table. 


26156 Wind energy activities at the Solar Energy Research Insti- 
tute. Hardy, D. (Solar Energy Research Inst., Golden, CO). pp 713- 
718 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Wind energy project activities at the Solar Energy Research 
Institute are collectively reviewed. Overall objectives of each major 
activity area are discussed in relation to the broader objectives of the 
Institute in furthering wind energy utilization. Also discussed is 
SERI's role in supporting the national Department of Energy pro- 
gram, interactions with the private sector in wind energy develop- 
ment, and efforts to promote informaticn transfer throughout the 
wind energy community. Opportunities for cooperative projects 
with universities; with national laboratories and other research cen- 
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ters; and with existing or future business, manufacturing, and indus- 
trial capabilities are also indicated. 


26157 Update on solar and wind energy application in Hawaii. 
Koide, G.T. (Univ. of Hawaii, Hilo); Takahashi, P.K. pp 724-728 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The study on solar and wind energy applications is a facet of 
the total State of Hawaii solar assessment program. Engineering 
consultants, governmental authorities from the Department of 
Energy, State of Hawaii, and counties, technology assessment spe- 
cialists, and businessmen were contacted for input into this paper. 
This survey is a broad implementation plan highlighting seven 
typical applications—three solar, three wind, and one combination. 
In varing degrees, each project is recommended either for further 
study or immediate implementation. Although uneconomically in 
some aspects without appropriate governmental aid or incentives, 
these pilot projects could serve to improve economy of scale, spur 
associated developments, and in the long run, improve Hawaii's 
balance of trade. 


AVAILABILITY (CLIMATOLOGY) 


26158 (LBL—6835) California wind energy resource. Klems, 
J.H. (California Univ., Davis (USA). Dept. of Physics). Sep 1977. 
Contract W-7405-ENG-48. 41p. Dep. NTIS, PC A03/MF AOl. 

The size of the wind energy resource for California is estimat- 
ed by several methods and found to be large relative to the current 
state electrical consumption. Centralized and dispersed systems for 
utilizing large amounts of wind energy are compared. 


26159 (PNL—2515) Remote wind measurements with a new mi- 
croprocessor-based accumulator device. Verholek, M.G.; Ekstrom, 
P.A. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Apr 
1978. Contract EY-76-C-06-1830. 25p. Dep. NTIS, PC A02/MF 
AOl. 


The employment of a unique microprocessor-based accumula- 
tor device for remote meteorological measurements is described. 
The unit was designed for remote application with wind instruments 
to respond to the need for a very inexpensive survey unit to provide 
statistical summaries of basic wind data for the wind turbine siting 
decision process. While it is versatile enough to be used in many 
other remote measurement scenarios, the device will be described 
primarily in its application to wind measurements for siting wind 
energy conversion systems (WECS), otherwise known as wind tur- 
bines. 


26160 Seasonal wind flow patterns over the Pacific Northwest as 
related to wind power potential. Baker, R.W.; Hewson, E.W. (Oregon 
State Univ., Corvallis). pp 707-711 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978) 

The seasonal variation in the strength in the wind flow 
patterns over the Pacific Northwest is investigated to assess the wind 
power potential in the region. There are basic flow changes from 
season to season over the Northwest that greatly affect the wind 
power potential over many areas in the region. However, the 
diversity in the wind flow on a monthly and seasonal basis over the 
five-state area diminishes the chance of no output from a simulated 
network of widely dispersed wind turbine generators and stabilizes 
the potential network wind energy output on a monthly basis com- 
pared to the individual site output. 


26161 Correlation of solar and wind resources for hybrid systems 
applications. Bingham, C.E.; Jayadev, T.S. (Solar Energy Research 
Inst., Golden, CO). pp 729-735 of Solar diversification. Vol. 2.2. 
Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Section of 
the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Solar radiation and wind resource data are used to correlate 
power available from each source. Four locations, Bismarck, North 
Dakota; Dodge City, Kansas; Albuquerque, New Mexico; and Santa 
Maria, California, are studied. The correlation of wind and solar 
power is examined on an hourly, daily, and monthly time frame. On 
the basis of the correlations, evidence of the complementary nature 
of wind and solar resources is seen in three of the four sites. Simple 
system models are used to convert energy available to energy 
output. This preliminary analysis shows that both the energy availa- 
ble and electrical power output from solar and wind sources are 
most complementary on a daily basis. At Bismarck, North Dakota, a 
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hybrid system can supply 0.6 kWh/m? per day, 80% of the time 
during the year; whereas, for the same percentage of time, solar 
source alone can supply only 0.25 kWh/m? per day and wind only 
0.43 kWh/m? per day. 


26162 Prospecting for wind energy. Meroney, R.N. (Colorado 
State Univ., Ft. Collins). pp 736-740 of Solar diversification. Vol. 
2.2. Boeer, K.W.; ; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Physical modeling of wind regimes in the Rakaia 
region, Southern Alps, New Zealand, was utilized to evaluate 
wind energy potential. Wind tunnel measurements were combined 
with local climatological measurements and a mobile field program 
to assess site locations for wind energy conversion systems. 


26163 Trees as an indicator of wind power potential. Wade, J.E.; 
Hewson, E.W. (Oregon State Univ., Corvallis). pp 753-756 of Solar 
diversification. Vol. 2.2. Boeer, K. W.; ; Frants, G.E. (eds.). Newark, 
DE; American Section of the International Solar Energy Society, 
Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A technique has been developed to speed the process of 
selecting sites with good wind power potential in mountainous 
terrain. This technique called Biological Wind Prospecting uses tree 
deformation as an indicator of the prevailing wind direction and 
annual mean wind speed. During the rst two years of the study five 
indices of wind effects on coniferous trees were developed. Three 
indices have been calibrated with respect to the annual mean wind 
speed. Wind data and measurements of tree deformation have been 
collected for more than a year at 24 locations in the Pacific North- 
west. The results indicate that the annual mean wind speed can be 
predicted with an accuracy of +-17%. 


ECONOMICS 
REFER ALSO TO CITATION(S) 25936, 26158 


26164 §(AED-Conf—77-139-013) Utilization and storage prob- 
lems in wind power plants. Molly, J.P. (Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt e.V., Stutt; (Germany, 
F.R.)). 1977. 34p. (In German). (CONF-770592—7). . NTIS (us 
Sales Only), PC A03/MF AO!1. 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 

The energy yield of a power plant consisting of wind energy 
converter and storer is considerably influenced by the choice of 
specific characteristic values of both components. Boundary condi- 
tions of the optimization process are site, consumer behavior and a 
minimum demand of supply safety. If the costs of the power plant 
components are known, then one may determine the cheapest wind 
power plant taking account of the boundary conditions. The precon- 
ditions and way of calculation for optimum rotary number, the best 


specific rotor disk power and the necessary storage capacity for a 
certain supply safety are given. 


26165 (SAND—78-1851C) Efforts on the economic analysis of 
Darrieus vertical axis wind turbines. Sullivan, W.N. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 8p. 
(CONF-780972—1). Dep. NTIS, PC A02/MF AO1. 

From American Wind Energy Association Conference; 
Hyannis, MA, USA (25 Sep 1978). 

There is an ongoing program at Sandia Laboratories designed 
to establish reasonable estimates for the cost of utility grid energy 
produced by Darrieus VAWT systems. The economic analysis is 
based on the detailed examination of actual point designs which 
cover a range of system sizes. The approach is unique in that in 
addition to determining the direct costs of system components, an 
effort is made to include the indirect costs and profits of the 
manufacturing, marketing, distribution, and sales tasks of the enter- 
prise producing the systems. The point design specifications and 
drawings were developed by Sandia Laboratories and provide the 
baseline for this study. The specifications represent optimum designs, 
as determined by an economic optimization model. This model, with 
mathematical formulas for the costs of major system elements, was 
used to select from many possibilities an optimum set of design 
specifications. 


26166 Economic model to establish the value of WECS to a 
utility system. Johanson, E.E.; Goldenblatt, M.K. (JBF Scientific 
Corp., Wilmington, MA). pp 580-587 of Solar diversification. Vol. 
2.2. Boeer, K.W.; Frants, Pash (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

An economic model is described which was developed to 
allow determination of the life cycle value of a WECS installation to 
a utility. The model was designed so that it is compatible with 
existing utility production cost models and planning techniques. It 
allows the utility to evaluate the economic effect a stochastic source, 
such as a WECS, would have if used as a fuel saver. More impor- 
tant, however, the model also provides the utility with the capability 
of reoptimizing its conventional source mix so that the maximum 
total cost savings and capacity credit can be obtained. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 25870 


WIND ENERGY ENGINEERING 


26167 (N—78-24615) Wake characteristics of an eight-leg tower 
for a MOD-0 type wind turbine. Savino, J.M.; Wagner, L.H.; Sin- 
clair, D. (National Aeronautics and Space Administration, Cleve- 
land, OH (USA). Lewis Research Center). Dec 1977. Contract E(49- 
26)-1028. 70p. (NASA-TM—73868; E—9463). NTIS PC A04/MF 
AOl. 


Low speed wind tunnel tests were conducted to determine 
the flow characteristics of the wake downwind of a 1/25th scale, all 
tubular eight leg tower concept suitable for application to the DOE- 
NASA MOD.-0 wind power turbine. Measurements were made of 
wind speed profiles, and from these were determined the wake local 
minimum velocity, average velocity, and width for several wind 
approach angles. These data are presented herein along with tower 
shadow photographs and comparisons with data from an earlier 
lattice type, four leg tower model constructed of tubular members. 
Values of average wake velocity defect ratio and average ratio of 
wake width to blade radius for the eight leg model were estimated to 
be around 0.17 and 0.30, respectively, at the plane of the rotor blade. 
These characteristics suggest that the tower wake of the eight leg 
concept is slightly less than that of the four leg design. 


26168 Self-adjusting wind turbine rotors: a concept. Jordan, P.F. 
(Martin Marietta Corp., Baltimore, MD). Energy (Stamford, Conn.); 
3: No. 4, 25-26(Fal 1978). 

A conceptual design is described for wind turbine rotor 
blades that can react to changing wind conditions. Studies indicate 
that self-adjusting rotors will be more economical to operate with 
large rotors, although there are still mechanical problems of scaling- 
up to be solved. Details of the design specifications, accompanied by 
a schematic drawing, are explained in terms of the aerodynamic test 
performance date obtained and the expected effect on overall per- 
formance. The segmented design concept will make the turbine 
blades easier to manufacture, transport, erect, and maintain. 


APPLICATIONS 


26169 Operational evaluation of a wind powered heating system. 
McCowan, J.G.; Cromack, D.E.; Edds, M.; Lewis, D.C. (Univ. of 
Massachusetts, Amherst). pp 746-752 of Solar diversification. Vol. 
2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American Sec- 
tion of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Experimental results and operational experience are presented 
for a residential wind heating system (Wind Furnace) installed in 
New England based on a 25 kW wind turbine generator. In addition 
to a description of modifications to the original wind (and solar) 
system, the data acquisition and reduction system is described. 
Detailed performance data is presented for the wind turbine gener- 
ator along with a summary of the thermal test results obtained 
during the initial year of operation (1977—1978 heating season). 


TURBINE DESIGN AND OPERATION 


26170 (BMFT-FB-T—77-35) Expert opinion on wind energy 
conversion systems designed by Hermann Honnef. Doerner, H. (Stutt- 
gart Univ. (TH) (Germany, F.R.). Forschungsinstitut Windenergie- 
technik). Dec 1977. 81p. (In German). Dep. NTIS (US Sales Only), 
PC A05/MF AOl1. 

The opinion assesses plans by Hermann Honnef for using 
wind power by means of large-scale wind energy conversion systems 
with regard to the proposed technical design and their presently 
expected cost-effectiveness. The opinion reaches the conclusion that 
the findings and experience of the past few decades have shown that 
this type of wind energy conversion system using contra-rotating, 
multi-blade turbines is not economical. The cost-effectiveness of this 
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type compares unfavourably with the advanced type of free-running, 
two-bladed turbines. In addition, the opinion notes that the assertion 
that wind conditions at altitudes between 200 and 500 m have been 
sufficiently explored for the purpose of wind energy facilities is not 
valid. The data available permit only rough estimates. 


26171 (DOE/NASA/1028—78/20) Microprocessor control of a 
wind turbine generator. Gnecco, A.J.; Whitehead, G.T. (Department 
of Energy, Washington, DC (USA). Office of Energy Technology). 
1978. Contract EX-76-A-29-1028. 20p. (NASA-TM—79021). Dep. 
NTIS, PC A02/MF A011. 

From Conference on industrial applications of microporces- 
sors; Philadelphia, PA, USA (20 Mar 1978). 

A microprocessor based system used to control the unattend- 
ed operation of a wind turbine generator is described. The turbine 
and its microcomputer system are fully described with special em- 
ey on the wide variety of tasks performed by the microprocessor 
‘or the safe and efficient operation of the turbine. The flexibility, cost 
and reliability of the microprocessor were major factors in its 
selection. 


26172 Generic power performance estimates for wind turbines. 
Justus, C.G.; Mikhail, A. (Georgia Inst. of Tech., Atlanta). pp 719- 
723 of Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The output power curves for a very wide range of wind 
turbine designs can be represented by two simple expressions—one 
for constant RPM machines, one for variable RPM machines. A set 
of wind turbines covering a side range of design parameter values 
have been run through reference wind distributions to evaluate mean 
power output anti P. anti P/P/sub r/ was found to vary significantly 
with the wind speed ratio anti V/V/sub r/, with the power coeffi- 
cient ratio C/sub p/(rated)/C/sub p/(maximum) and with the vari- 
ance (Weibull k value) of the wind distribution. Slight dependence 
on cut-in speed ratio V/sub in//V/sub r/ and on hub height was also 
noted. Cut-out speed ratio V/sub out//V/sub r/ was a slightly 
significant factor but only for V/sub out//V/sub r/ < 2. Values of 
regression coefficients are given which can be used for simple 
estimation of average power output anti P for any time period over 
which the average wind anti V is observed. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 25943 


26173 Arrangement for adapting a wind wheel to an electric 
power generator. Beusse, H. (to Messerschmitt-Boelkow-Boelkow- 
Blohm GmbH). German(FRG) Patent 2,623,233/B/. 11 Aug 1977. 
6p. (In German). 

The invention is concerned with a device for adapting a wind 
wheel to an electric power generator in such a way that the wind 
wheel will always be operated with a maximum performance coeffi- 
cient, that another source of energy, e.g. a prime mover, can supply 
the power deficit if the wind power is not sufficient, and that the 
generator at the output of the facility is kept mains-synchronous of 
constant speed and constant voltage. According to the invention, the 
shaft power of the wind power engine is transmitted to a first 
generator driving an electromotor. The motor is coupled to a second 
generator feeding into a consumer grid. By means of an anemometer 
the excitation output of the motor is controled in such manner that 
the speed of the generator is practically constant-provided a suffi- 
cient supply of wind is available. On the shaft of the output gener- 
ator a prinse mover, e.g. a Diesel engine, is mounted being controlla- 
ble for contant speed by means of a controll device in such a way 
that the prime mover takes over the missing amount of power if the 
wind supply falls short of the power taken off at the generator 
output. 


SITE CHARACTERISTICS 


26174 Statistical analysis of wind power siting requirements. 
Corotis, R.B. (Northwestern Univ., Evanston, IL). pp 741-745 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). 
Newark, DE; American Section of the International Solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Wind records primarily from the National Climatic center are 
used to develop statistical models for wind power siting. Broadly 
general results indicate that one year is sufficient to predict the long 
term mean speed for each season within an accuracy of 10% with a 
confidence of about 90%. Similar statistics for the seasonal mean 
power require significantly more data collection. The hourly vari- 
ance due to the diurnal cycle is compared to the total inherent 
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hourly variance, and the former is found to contribute only about ten 
percent. An analysis of the annual cycle shows the relatively homo- 
geneous nature of the cycle within a given region. Autocorrelation 
analysis of the records produces an exponential-type function with 
two to three equivalent independent hourly readings per day. High 
cross-correlation values are determined between sites in relatively 
smooth terrain for separations up to 10 km. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 26792, 26795, 26806 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 25933, 25934, 26798, 26801, 27436 


26175 (CONF-741270—P1) Fifth Australasian conference on hy- 
draulics and fluid mechanics. Lindley, D.; Sutherland, A.J. (eds.). 
(Canterbury Univ., Christchurch (New Zealand)). 1974. 644p. Dep. 
NTIS (US Sales Only), PC A99/MF AO1. 

From 5. Australasian conference on hydraulics and fluid 
mechanics; Christchurch, New Zealand (9 Dec 1974). 

Seventy-six papers that were presented at the meeting are 
included in Volume I. A separate abstract was prepared for each of 
four papers. The remaining 72 papers were not in scope for the data 
base. (LCL) 


26176 (EPRI-AF—811(Vol.1)) Fault tree analysis for reliability 
prediction of gas turbine type power plants. Final report. Kelly, J.E.; 
Erdmann, R.C.; Gilbert, K. (Science Applications, Inc., Palo Alto, 
CA (USA)). Jun 1978. 55p. Dep. NTIS, PC A04/MF AO1. 

This project was undertaken to determine if the fault tree 
methodology could be used to predict the reliability of a fossil fuel 
power plant. As a test case, a fault tree model was developed and 
evaluated for an existing gas turbine type power plant. The overall 
plant reliability prediction for producing steam for 500 consecutive 
hours was found to be 0.965. This value was considered reasonable 
by utility personnel. It was concluded that the fault tree technique 
was an applicable tool for reliability prediction of a gas turbine type 
power plant. 


26177 (EPRI-AF—811(Vol.2App.)) Fault tree analysis for reli- 
ability prediction of gas turbine type power plants. Volume 2. Appen- 
dixes. Final report. Kelly, J.E.; Erdmann, R.C.; Gilbert, K. (Science 
Applications, Inc., Palo Alto, CA (USA)). Jun 1978. 85p. Dep. 
NTIS, PC A05/MF AOl. 

Fault tree analysis is a procedure used to examine systems to 
determine component failure modes and other events (e.g., operator 
errors) which can, individually or in combination, cause a system 
failure resulting in downtime. A system fault tree is a logic diagram 
which depicts the component failure modes and other fault events 
capable of producing, through AND and OR combinatorial logic, 
system failure. It is a binary model! of the fault modes of a system 
and, as such, can be readily converted to a probabilistic model of the 
system. Individual component fault probabilities can be assigned to 
the model and combined to obtain system failure probabilities. The 
symbolism used in the fault tree analysis in this study is shown and 
defined. The gas turbine at the Naval Station plant studied is 
depicted. All the subsequent figures show the tree top and its 35 
branches that were constructed in this study. 


26178 (N—78-25536) Potential for cogeneration of heat and elec- 
tricity in California industry, phase 1. Final report. Davis, H.S.; 
Gurfield, R.M.; Moretti, V.C.; Slonski, M.L. (Jet Propulsion Lab., 
Pasadena, CA (USA)). 1 May 1978. Contract NAS7-100. 179p. 
(NASA-CR—157168; JPL-PUB—78-42). NTIS PC A09/MF AOl. 

Information collected during an industrial survey of 12 select- 
ed plants was organized into four categories: technical, economic, 
environmental, and institutional. The technical aspects of industrial 
cogeneration are examined on a site-specific basis. The site-specific 
economics, environmental constraints, and institutional barriers that 
impact industrial cogeneration will be further investigated. 


26179 Control characteristics of conventional power-station block 
units, Pt. 1. Edelmann, J.; Sindelar, R. (Brown, Boveri und Cie 
A.G., Mannheim (Germany, F.R.). Fachbereich Starkstrom- und 
Leitanlagen). Elektrotech. Z., A; 99: No. 7, 403-409(Jul 1978). (In 
German). 

The power-station block units, as part of the primary control, 
play a main part in the determination of the stability of the control 
circuit ‘consumer - system - generator’. In steady-state operation of 
the block sliding-pressure operation, particularly in the case of large 
block outputs, gives clear advantages when compared with fixed- 
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pressure operation. But now can sliding-pressure operation meet the 
requirements of the system also dynamically. Here the following 
complex of problems is important: - the behaviour of the power- 
station block in the control circuit: consumer - system - power- 
station block unit, - the possibilities of intervention which are offered 
by the controlled system ‘power-station block unit’, - the dynamic 
behaviour of the controlled power-station block and, - the question 
of the thermal stresses in the thick-walled components, which limit 
the power transients. 


26180 Effects of control characteristics on system operation. 
Zimmermann, H. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (Germany, F.R.)). Elektrotech. Z., A; 99: No. 7, 410- 
415(Jul 1978). (In German). 

Any load changes occuring in the system and having been 
caused either by the consumers or by power plant outages must be 
compensated completely and in time. This is being achieved by 
adapting the power generation of the power plants to the actual 
condition prevailing in the system. It is not possible that the self- 
regulation effect of the consumers will efficiently exempt the power 
stations from this need. Therefore the required controllability of the 
power plant units may be directly deduced and proven by the 
changes of state due to existing operating and fault conditions. It is 
highly important that these requirements are fulfilled by the entire 
range of all power plants concerned in order to guarantee the 
security of system operation. Also it is absolutely necessary that all 
units contribute proportionately to large load changes because a 
liberation of individual power plant units from this duty would cnly 
lead to an overloading of the others. However, circumstances per- 
mitting, the large nuclear generating units could be partially exempt- 
ed from compensating limited rapid load-fluctuations as long as the 
regulating power plants subjected to secondary control are able to 
fulfill this requirement without being supported. 


26181 Load-frequency control and optimal load dispatch. Schell- 
stede, G. (Siemens A.G., Erlangen (Germany, F.R.). Bereich Net- 
zautomatisierung). Elektrotech. Z., A; 99: No. 7, 416-421(Jul 1978). 
(In German). 

The function and the basic principles of load-frequency- 
control and optimal load dispatch are discussed. Possibilities of 
process computer for extending control parameters e.g. to influence 
the frequency of control action of the machines are pointed out. 
Measures of good coordination of load frequency control and opti- 
mal load dispatch regulation are shown. 


26182 Steam power plant. Kelp, F. (to Kraftwerk Union AG). 
German(FRG) Patent 1,957,217/C/. 1 Jun 1978. 4p. (In German). 

It is the purpose of this invention to unite the condensate 
flows leaving the air condensation elements at different pressures 
and at different temperatures, in a simple and economical way. This 
is achieved without special pumping equipment, which may, for 
example, be required, if the condensate at lower pressure is to be 
raised to the pressure of the remaining condensate. The solution of 
the problem lies in having a container mounted below the level of 
the condenser arrangement, into which a line for the incoming 
condensate at lower pressure and lower temperature opens, and 
where a heating of the condensate by condensing turbine waste 
steam at higher pressure and/or by tapped of steam takes place. 


26183 Development of training facilities for power station person- 
nel. Walter, C.; Mehlig, H. (Inst fuer Energ/Zentralstelle fuer Ration 
Energieanwend, Leipzig, E Ger). Energietechnik; 28: No. 5, 180- 
181(May 1978). (In German). 

The origins in 1964 of a computer-based power plant trainer 
are recalled and its further development and standardization is 
described. So far five complete power unit trainers have been put 
into operation in the GDR, They range from a 100 MW power unit 
trainer to a 500 MW unit trainer. They are used in one or two shifts. 
The purposes of using the trainers are discussed. 


26184 The 3X400 MW steam power station at Ulsan in the 
republic of Korea. Krakowitzer, W.J. Brown Boveri Rev.; 65: No. 3, 
137-146(Mar 1978). 

A general description is given of the oil-fired steam power 
station at Ulsan. Details are given of the technical data and steam 
cycle, fuel supply, once-through boilers, steam turbine, condensing 
and feed-heating plant, cooling water supply, make-up water treat- 
ment plant, other auxiliaries, electrical equipment, and control and 
monitoring. 


26185 Design and operation of the peak and base-load power 
plant at Karshamn in Sweden. Soderberg, S.; Nielsen, K. (Karl- 
shamnsverkets Kraftgrupp, Swed). Brown Boveri Rev.; 65: No. 1, 5- 
22(Jan 1978). 

In Sweden the base load has traditionally been met by hydro 
electric plants while thermal power plants have been installed to 
meet peak load requirements and to operate as base-load units during 
dry periods. The installation of large nuclear power plants within the 
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Swedish network system increased the requirement for extremely 
reliable, quick-start, flexible, back-up units. In order to meet these 
requirements the Karlshamn power plant was designed and built as a 
combined peak and base-load station. The Karlshamn power plant is 
situated 3 km southwest of the town of Karlshamn and kas a total 
output of approximately 1000 MW. It is the largest conventional 
thermal power plant in Sweden. The power plant consists of three 
identical oil-fired reheat-condensing units, each with an output of 
340 MW. In addition, a gas turbine with an output of 40 MW is 
a. The three units are situated in one building but each can be 

rated independently of the others. Details are given of the power 
pl t design with regard to design data and operating requirements, 

iler, turbine, condensing and feedheating plant, generator, feed- 

water pumps, auxiliaries, instrumentation and automation, and com- 
puter control. The water chemistry is discussed. Power plant oper- 
ation is described including availability, operating economy, operat- 
ing behavior, operating experience, boiler, steam turbine-generator 
a. The pets of personnel and their functions are mentioned. 
Maintenance schedule, planning, and spare are briefly examine. 
Environmental considerations are disc . Finally owen develop- 
ments are considered. 


26186 Tobruk power station. Boergardts, B. BBC-Nachr.; 60: 
No. 6, 211-218(1978). (In German). 

In February of 1975, the Electricity Corporation Benghazi 
(ECB) awarded a contract for the construction of a turnkey power 
station and seawater desalination plant in Tobruk, Libya to a consor- 
tium under the leadership of BBC Mannheim. This power station has 
an output of 129 MW and supplies about 24,000 m° of drinking water 
daily. It went into operation in 1977, two and a half years r the 
contract was awarded. 


26187 Automating start-up and shut-down of a ge station unit 
of the public utilities in Duesseldorf. Sandgathe, W.; Rehbein, K.H. 
BBC-Nachr.; 60: No. 6, 219- 226(1978). (In German). 

The article describes the automation equipment on the unit 
control level of the 420 MW combined steam/gas power station unit 
of the public utility company Stadtwerke Duesseldorf. BBC supplied 
the entire control system which includes the BBC power station 
control system Procontrol. It guarantees automatic start-up and shut- 
down as well as automatic load operation under the most favourable 
conditions resulting in a minimum of material wear. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 26220, 26226, 27847, 27848, 
27849, 27899 


26188 (BNWL-SA—6165) Study of the comparative costs of five 
wet/dry cooling tower concepts. Allemann, R.T.; Feletti, D.W.; John- 
son, B.M.; Parry, H.L.; Smith, G.C.; Tokarz, R.D.; Walter, R.A.; 
Zaloudek, F.R. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1977. Contract EY-76-C-06-1830. 24p. (CONF- 
770611—42). Dep. NTIS, PC A02/MF AOI. 

From American Nuclear Society annual meeting; New York, 
NY, USA (12 Jun 1977). 

A previous study undertaken to ascertain the economic incen- 
tives for further development of advanced dry/wet cooling towers 
showed that an advanced dry cooling concept using ammonia as an 
intermediate cooling fluid reduced the incremental cost of dry 
cooling by approximately 25 to 30%. This paper presents the pro- 
jected costs of five alternative dry/wet concepts, one of which 
involves a similar use of ammonia. This study concludes that al- 
though absolute quantitative cost estimates for these cooling systems 
are uncertain, the relative cost studies indicate that wet/dry cooling 
systems using ammonia may be competitive with commercially 
available systems and that the deluge system which links dry and 
evaporative cooling in an ammonia system should be developed in 
order to provide a more accurate assessment of the system cost and 
reliability. (LCL) 


26189 (PB—282595) The stability of a two layer flow without 
shear in the presence of boundary generated turbulence: field verifica- 
tion. Technical report. French, R.H.; McCutcheon, S.C. (Vanderbilt 
Univ., Nashville, TN (USA). Dept. of Environmental and Water 
Resources Engineering). Oct 1977. Contracts DI-14-34-0001- 
7089;DI-14-34-0001-7090. 85p. (TR—39). NTIS PC A0O5/MF AOl1. 

Field data were collected to verify a model defining the 
stability of density interfaces between fluids of different densities 
when the turbulence is primarily generated at the bottom boundary. 
On the basis of an average parameter Richardson number and the 
Keulegan number density interfaces can be classified as stable, 
transitional or unstable. The field data support the original hypoth- 
esis. 


26190 (PB—282993) Field investigation of cooling tower and 
cooling pond plumes. Final report. West, R.E. (Colorado Univ., 
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Boulder (USA). yo of Chemical Engineering). Apr 1978. 130p. 
NTIS PC A07/MF A 

Measurements eo made relating to the behavior of water- 
vapor plumes from forced-draft cooling towers and from cooling 
ponds. There were three categories of measurements. (1) Ambient 
weather data including temperature, humidity, wind speed and wind 
direction. These measurements were made with standard meteoro- 
logical equipment. (2) Source data, including the temperature, 
mixing ratio and flowrate of the air leaving the cooling tower or 
cooling pond. Cooling-tower measurements were made with a tra- 
verse rig. Cooling-pond source data were estimated using correla- 
tions. (3 "Water-vapor distribution in the atmosphere in the vicinity 
of the source, including temperature and mixing ratio of air above 
the ground at various locations with respect to source. These mea- 
surements were made with tethered-balloon-borne radiosondes. 


26191 Change forecast of the physical and chemical water ago 
in the dam reservoir of the power plant Rybnik. Kaliszewska, E 
—_ nA Wieczorek, J. yp vacae By No. 10. 418-421(Oct 1978). (In 
Polis! 

The calculations of the water quality in the cooling water 
dam reservoir of the Rybnik power plant takes into account selected 
component concentrations, inflow amount of the power plant waste 
water, and from the rivers Ruda and Nacyna and also evaporation 
losses of the reservoir and the mixing of the inflowing water with 
the reservoir water. The forecast for 1980, based on the data from 
1977 and assuming the increased overfall from the Nacyna river 
shows a double increase of the overall salinity, a near triple increase 
of chloride and sodium concentrations and a one and a half times 
increase of sulfate and calcium concentration as compared with the 
actual state. 


26192 Basic design principles for a seawater natural draught 
cooling tower. Roggenkamp, H.E. VGB Kraftwerkstech.; 58: No. 9, 
670-674(Sep 1978). (In German). 

In connection with land development plans for the industrial 
utilization of those regions of the Federal Republic of Germany, 
which border on the shallows, expert opinion is to be produced, 
inter alia, to answer questions about possible sites for power stations. 
In the context of these investigations the erection of power stations 
on the coast of Germany in the future is now becoming conceivable 
and consequently closed-circuit cooling by means of seawater is no 
P. er a Utopian scheme. Of course it has to be said by way of 

ification that potential sites only on the North Sea Coast can be 
aon into consideration. 


26193 Development and construction investigation for a high- 
power combined wet/dry cooling tower. Maeule, R. (Neckarwerke 
Elektrizitaetsversorgungs-A.G., Esslingen (Germany, F.R.)). VGB 
Kraftwerkstech.; 58: No. 6, 455-457(Jun 1978). (In German). 

According to unverified information by different producers, 
investment costs for hybrid cooling towers are twice as high as those 
for wet cooling towers or even higher. The full effect of this system 
on plume diffusion is as yet unknown. This point will have to be 
solved before secondary problems of interest, e.g. water saving, 
materials selection, noise, etc. can be tackled. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 26236 


26194 (AED-Conf—78-155-010) Electric power generation and 
LNG evaporation with the aid of gas turbines within a closed-cycle 
process. Weber, D. (Gutehoffnungshuette Sterkrade A.G., Oberhau- 
sen-Sterkrade (Germany, F.R.)). 1978. 19p. (In German). (CONF- 
7804102—6). Dep. NTIS (US Sales Only), Pc A02/MF AOl1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

LNG, after being pumped to customary pipeline pressure, has 
a high working potential which can be technically utilized. Thus, in 
a modern large-size terminal, a power potential in the order of 
magnitude of several hundred MW is available. In the course of 
rising power prices the question becomes important if this potential 
continues to be wasted or if conversion to electric power is economi- 
cal. In the proposed process the working fluid of a gas turbine plant 
with a closed circuit is cooled to -140°C with LNG before entering 
the compressor and heated to +720°C before entering the turbine 
by means of external heat gained by burning natural gas. With a 1 
million m*/h throughput of LNG in its normal state, 237 MW of 
electric power can be generated with 53% efficiency with this 
simple circuit, which can be further developed. In a combination of 
closed gas turbine and diesel generator, almost 289 MW of electric 
peped can be produced per 1 million m*/h LNG with an efficiency 
re) %o. 


26195 (MIT—2295T 18-7) Combined Cycle Research 
Quarterly technical progress report No. 7, 1 January—31 March 1978. 
Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA). Energy 
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Lab.). Apr 1978. Contract EX-76-C-01-2295-018. 50p. Dep. NTIS, 
PC A03/MF AOl1. 

Gas turbine—steam turbine, combined-cycle power plants, 
operating on coal or coal-derived fuels, are thought by many experts 
to be the most practical and efficient choice for next generation 
electric power production. The major benefits of this combined 
cycle system are the potential attainment, at relatively low risk and 
development cost, of high efficiencies while maintaining pollutant 
emissions within environmental specifications. The industrial gas 
turbine is not without its development problems, however. Research 
is needed in turbine cooling, turbine materials corrosion, and fuel gas 
clean-up. While separate disciplines in themselves, they all closely 
interrelate in determining allowable turbine operating temperature 
and overall cycle performance. M.I.T.'s three year research program 
deals with critical problems related to combined cycles: turbine 
cooling with air and water, materials corrosion, and high tempera- 
ture fuel gas desulfurization. Research in these areas will provide 
needed data for turbine component design, and thus serve as a 
necessary complement to the DOE High Temperature Turbine 
Technology Program. The effort will also provide corrosion data for 
other metal and ceramic components and necessary information 
concerning high-temperature desulfurization, as well as, providing 
accurate experimental data for input into, and verification of, the 
various computer simulator models under development. 


26196 (PB—282983) Low NOx combustion concepts for ad- 
vanced power generation systems firing low-Btu gas. Final report June 
1973—March 1977. Tyson, T.J.; Heap, M.P.; Kau, C.J.; Folsom, 
B.A.; Brown, N.D. (Energy and Environmental Research Corp., 
Santa Ana, CA (USA); Combustion Engineering, Inc., Windsor, CT 
(USA)). Nov 1977. Contract EPA-68-02-1361. 240p. NTIS PC Al1/ 
MF AOl1. 

The report gives results of an analysis of several advanced 
power generating concepts firing low-Btu gasified coal. A combined 
gas-turbine/steam-cycle power plant with integrated gasifier was the 
most promising from fuel utilization and economic viewpoints. Two 
representative combined cycle systems were chosen for detailed 
NOx emission and analysis: an advanced-technology high-tempera- 
ture gas turbine with a waste heat boiler; and a supercharged boiler 
with a current-technology gas turbine. NOx emissions were investi- 
gated using a kinetic model, which was validated by comparison 
with best available experimental data and then applied to idealized 
combustor configurations. Calculations indicate that staged combus- 
tion involving rich primary zones and controlled mixing secondary 
zones minimizes thermal NOx and NOx produced from ammonia in 
the fuel gas. Minimum calculated NOx levels were: 150 ppm for the 
high temperature turbine, with a 0.45 equivalence ratio and 4000 
ppm of fuel ammonia; and 125 ppm for the supercharged boiler, with 
5% excess air and 500 ppm of fuel ammonia. These results need to be 
verified experimentally, but they show the potential for achieving 
NOx emissions within the Federal NSPS without requiring ammonia 
removal from the fuel gas. 


26197 Combined cycle power plant with atmospheric fluidized 
bed combustor. Willyoung, D.M. (to General Electric Co.). US 
Patent 4,116,005. 26 Sep 1978. Filed date 6 Jun 1977. 8p. 

A combined cycle steam and gas power plant is disclosed in 
which energy for generating steam to drive a steam turbine and for 
heating air to drive a gas turbine is provided by combustion of a 
single carbonaceous sulfur-bearing fuel such as coal at nearly atmos- 
pheric pressure in a sulfur-sorbing fluidized bed combustor. Fluidiz- 
ing and combustion air for the combustor is furnished by exhaust 
from the gas turbine, and an air heat exchanger within the combustor 
allows indirect heating of air for driving the gas turbine so that 
corrosion of gas turbine hardware by the products of combustion is 
avoided. 


26198 Combined gas and steam power plant with natural gas 
firing. Kreichelt, H.J. Chem.-Anlagen Verfahren; No. 6, 52(Jun 1978). 
(In German). 


26199 Planning and construction of the 420 MW combined unit 
for the Lausward power plant of the Stadtwerke Duesseldorf A.G. 
Schoenweitz, B. (Brown, Boveri und Cie A.G., Mannheim (Ger- 
many, F.R.). Geschaeftsbereich Kraftwerke). Energie; 30: No. 3, 85- 
90(Mar 1978). (In German). 

Four units with a total power of 500 MW, including 99 MW 
for the traction system, are in operation at the Lausward power 
plant at the moment. In 1973, the construction of a combined unit 
with two gas turbo-generator sets for peak powers of 74 MW and 83 
MW (rated power 60 MW each) and a 300 MW steam turbo- 
generator set was started. The paper describes the combined process, 
the heat and pipe circuit, the general layout and the unit layout, the 
steam and gas turbo-generator sets, the boiler unit, the fuel supply, 
the cooling water supply, the control system and the electrotechni- 
cal installations. 
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WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 26206, 27018 


COMPONENTS 


26200 (AED-CONF—77-195-012) Behavior of Nb-stabilized and 
unstabilized austenitic steels with regard to high-temperature corrosion 
in plants fired with oil or waste. Berent, M.; Kautz, K. (Israel Electric 
Corp. Ltd., Haifa). 1977. 14p. (In German). (CONF-770695—10). 
Dep. NTIS, MF A0Ol. 

From International conference on fireside corrosion and con- 
tamination in thermal power stations; Essen, F.R. Germany (1 Jun 
1977). 


Portions of document are illegible. 

Conclusions are drawn from the operating behavior of Nb- 
containing and Nb-free austenitic steels on the influence of Nb on the 
resistivity to high-temperature corrosion. In plants fired with heavy 
oil, the rate of corrosion damage was high on the flue gas side of 
superheater pipes made of X 6 Cr Ni 18 11 (SA 213-TP304-H). In 
contrast, there was very little wear in superheater pipes made of X 8 
Cr NiNb1613 (SA 213 - TP 347-H) during the same period (10 
years), although the pipe wall temperatures were the same. In plants 
fired with waste, the steel X 8 Cr Ni Nb 16 13 as a superheater pipe 
material had a far better resistance to chloride high-temperature 
corrosion than Incoloy 800. After changing the composition of the 
waste, sulfate melts were formed directly on the surface of the 
superheater pipes, and also the pipes made of X 8 Cr Ni Nb 16 13 
were corroded. These observations lead to the conclusion that 
niobium inhibits ‘dry’ corrosion (reaction of steel with a gaseous, 
corrosive medium), but not corrosion caused by corrosive melts. 


26201 (AED-CONF—77-195-013) Low-temperature corrosion 
on air heaters due to chloride-containing coal ash. Pollmann, S. 
(Steinmueller (L.u.C.) G.m.b.H., Gummersbach (Germany, F.R.)). 
1977. 7p. (In German). (CONF-770695—9). Dep. NTIS (US Sales 
Only), PC A02/MF A011. 

From International conference on fireside corrosion and con- 
tamination in thermal power stations; Essen, F.R. Germany (1 Jun 
1977). 

Corrosive destruction which could finally lead to fracturing 
of the heating surface plates were found on the cold side of an air 
heater in a brown-coal fired large power plant after about 4000 hr of 
operation. Corrosion products and coatings were taken directly from 
the surface of the plate at certain distances from the lower colder 
and upwards and these were x-ray microstructurally examined and 
chemically analyzed. The upper regions contained fly ash, quartz, 
anhydrite, hematite and alkali sulfate, whereas the corroded regi 
contained iron oxide hydrate B—FeOOH and iron oxide Fe2Os, as 
main components. The formation of B—FeOOH implies the pres- 
ence of chloride ions. They are not bonded to sodium in the 
corrosion products which could be proved by the determination of 
the Na and Cl balances. The Na an Cl distribution correspond 
however in the coating of the non-corroded components. The de- 
tailed analyses of the corrosion products and Cl content in the fly 
ash components lead to the result that a certain crystalline phase of 
the B—FeOO is coupled to the influence of free chloride ions 
whereby the chlorine atoms are incorporated in the crystal lattice of 
the iron oxide hydrate. This compound is lastly responsible for the 
increased corrosion rate in the colder part of the plate. 


26202 (AED-CONF—78-155-054) Gas turbines and gas/steam 
turbine plants. Kreutzer, A. (Kraftwerk Union A.G., Muelheim an 
der Ruhr (Germany, F.R.)). 1978. 23p. (In German). (CONF- 
7804102—7). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Despite some backslides, the gas turbine has taken a secure 
position in power plant planning during the last 10 years. It is an 
economical solution for all cases whether peak-load, medium-load, 
or base-load operation, whether on its own or combined with a 
steam turbine. The further development to higher unit powers and 
turbine inlet temperatures up to 1700 K is in full process. Efficiencies 
of up to 55% are achievable in the next 15 to 20 years in combination 
with steam turbines. Both development targets also enable a reduc- 
tion of the specific plants and point in the direction of increasi 
economy. One case of application, whose effects are not yet all 
predictable, is the coal- or oil-gasification technique. This is a 
technology in which gas turbines will play an essential role. The gas 
turbine is an important factor in an answer to the fuel scarcity, costs 
explosion, increased awareness of environment, and the nonpredicta- 
ble influences on power plant planning throughout the world. 


26203 (COO—3443-1) Assessment of turbine generator technol- 
ogy for district heating applications. Oliker, I. (Burns and Roe, Inc., 
Oradell, NJ (USA)). Sep 1978. Contract EN-78-C-02-4602. 99p. Dep. 
NTIS, PC A05/MF AO1. 
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Steam turbines for cogeneration plants may carry a combina- 
tion of industrial, space heating, cooling and domestic hot water 
loads. These loads are hourly, weekly, and seasonally irregular and 
require turbines of special design to meet the load duration curve, 
while generating electric power. Design features and performance 
characteristics of large cogeneration turbine units for combined 
electric generation and district heat supply are presented. Different 
modes of operation of the cogeneration turbine under variable load 
conditions are discussed in conjunction with a heat load duration 
curve for urban heat supply. The performance of the 250 MW 
district heating turbine as applied to meet the heat load duration 
curve for Minneapolis—St. Paul area is analyzed, and associated fuel 
savings are estimated. 


26204 (EPRI-NP—888-SR) EPRI steam-turbine-related re- 
search projects. Gelhaus, F.; Jaffee, R.; Kolar, M.; Poole, D. (Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). Aug 1978. 149p. 
Dep. NTIS, PC A07/MF AOI. 

The current perspective is provided of EPRI-project activi- 
ties that relate to steam turbine reliability. Compiling status informa- 
tion is a part of the planning effort for continuing projects on turbine 
rotor reliability, turbine chemistry monitoring and materials behav- 
ior, and for the proposed project related to cracking of shrunk-on 
discs in low pressure nuclear steam turbines. This document includes 
related work beyond the steam turbine itself to cover those research 
projects whose scope and results impact the efforts specific to the 
turbine. 


26205 (N—78-24490) Resistance to gross perturbations of tur- 
boalternators with double parallel excitation sulla stabilita alle grosse 
perturbazioni di un turboalternatore a due vie di eccitazione connesse 
in parallelo. Bruno, O.; Zini, G. (Pisa Univ. (Italy). Ist. de Elettrotec- 
nica). 1977. 10p. NTIS PC A02/MF AOl1. 

The functional behavior of a synchronous isotropic turbogen- 
erator with smooth rotor under appreciable disturbance was studied 
using a simplified mathematical model with two state variables. The 
machine considered has a rotor equipped with two separate but 
coupled parallel magnetic axis winding systems. The characteristic 
parameters of the machine were deduced. In comparison with the 
synchronous rotor with a serial winding system, the rotor with 
parallel winding system has much increased limits of stability to 
gross perturbations. This increase, which grows with the angle 
between the two winding systems, reaches an optimum value at 60 
electrical deg. 


26206 Technology advances in wood fired gas turbine develop- 
ment. Phillips, K.E.; Wigton, H.F.; Cooper, J.L. Menlo Park, CA; 
Combustion Power Co., Inc. (1977). 5p. (NP—23630). Combustion 
Power Co., Inc., 1346 Willow Rd., Menlo Park, CA. 

Steadily decreasing supplies and increasing costs of oil and 
natural gas have spurred the search for new methods of converting 
energy from low cost abundant fuels such as coal and wood. The 
development of a gas turbine system for the direct combustion of 
such fuels is being actively pursued in the US. A one-megawatt 
Process Development Unit (PDU) commenced operating in 1973 
using a pressurized fluid-bed combustion-gas turbine system to gen- 
erate electrical power from solid fuels; namely, municipal solid waste 
(MSW), coal and wood. All of these fuels tend to cause corrosion, 
deposition, and erosion in the turbine due to the thermo-chemistry 
involved and the absence of a proven high-efficiency high-tempera- 
ture filter. Subscale tests being conducted by Combustion Power 
Company show promise in solving the thermo-chemistry and gas 
clean-up problems in both coal-fired and wood-fired gas turbine 
systems. 


26207 Discrete control of an ac turbogenerator by output feed- 
back. Walker, P.A.W. (Univ. of Liverpool, Eng.). Proc. Inst. Electr. 
Eng. (London); 125: No. 10, 1031-1038(Oct 1978). 

A constant-linear-output feedback optimal-control system is 
developed for an ac turbogenerator system, requiring only the 
measurement of readily available signals from the power system. The 
control law is derived from the output prediction formulation of 
linear-system dynamics, releasing the designer from the need for 
either state-estimation techniques, or the selection of the number of 
Output measurements to be equal to the number of states. The 
method is applied to a single machine connected to an infinite 
busbar, and the performance of the controlled machine investigated 
in a wide range of operating conditions. These include step changes 
in demand, and a 3-phase fault at the generator terminals, the results 
being enone to those achievable with full state-feedback optimal 
control. 


26208 Combustion monitor, Gilbert, K.E.; Johnson, D.; Macier, 
R.R. (to General Electric Co.). US Patent 4,115,998. 26 Sep 1978. 
Filed date 27 Dec 1976. 8p. 

The apparatus for monitoring whether the combustion system 
of a gas turbine is working properly includes an annular array of 
temperature sensors disposed in the gas turbine to monitor the 
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temperature of the hot gas stream at a plurality of spaced positions 
and a temperature sensor disposed in the turbine to monitor the 
temperature of the compressor discharge flow, a digital computer, a 
circuit to input signals indicative of the sensed temperatures of a 
selected sensor to the digital computer, a circuit for selecting the 
temperature sensor to be sampled. The digital computer is pro- 
grammed to sequentially sample the hot gas stream sensors and to 
determine the median temperature thereof, to compute allowable 
temperature limis as a function of the median temperature and the 
compressor discharge temperature, and to output a shutdown or 
alarm signal when a predetermined number of hot gas stream tem- 
perature sensors exceed the allowable limits in a predetermined 
pattern. 


26209 Gas turbine—a successful developing technology. England, 
G. (Central Electricity Generating Board, London, Eng.). Diesel 
Eng.; 74: No. 797, 116-117, 121(Sum 1978). 

The Central Electricity Generating Board (CEGB) of the 
United Kingdom operates 166 gas turbines of 2223.5 MW(e) capacity 
and has 60 more gas turbines being installed. The experience of 
es in the development and operation of these units is discussed. 
(LCL) 


26210 Technical rules for steam boilers. Guidelines of the BMA. 
Arbeitsschutz (Cologne); No. 6, 233-240(Jun 1978). (In German). 

Survey of pertinent 1) DIN standards, 2) VATUEV materials 
specifications, 3) agreements, 4) accident prevention regulations of 
professional associations, 5) documents published by professional 
associations. 


26211 Power house plant for Australian miners, Farr, R.B. (Univ 
of Queensland, Aust). Aust. Min.; 70: No. 6, 32-33, 35, 38, 45(Jun 
1978). 


In this article four basic considerations have been selected to 
illustrate the nature of the problem. They are: specific plant costs in 
dollars per kWh; specific heat demand--efficiency (%); power house 
space requirements in cubic metres per kW; and cooling water 
requirements in litres per kWh. 


26212 Use of microcomputers at the boxberg power station. 
Gasse, H.; Johannsen, D.; Kierey, F. (Inst fuer Energ/Zentralstelle 
fuer Ration Energieanwend, Leipzig, E Ger). Energietechnik; 28: No. 
5, 181-183(May 1978). (In German). 

The design, development and realization of a microcomputer 
network for controlling the reactive load output and improving the 
operation of a high-capacity power plant is described. 


26213 Running tests on a large four-pole generator for the tennes- 
see valley authority (usa). Grunenwald, J.; Hugentobler, E. Brown 
Boveri Rev.; 65: No. 1, 29-35(Jan 1978). 

Running tests are of great importance for the construction of 
large generators. They are normally conducted as single type tests to 
allow extrapolation to larger outputs without risk and to keep the 
cost within reasonable limits. Their main purpose is to check the 
functioning of all the design features and calculations, as well as 
confirming guarantees given to the customer. Development tests are 
conducted at the same time to take full advantage of these very 
expensive tests. The largest turbo-generator so far built by Brown 
Boveri, with a rating of 1480 Mva, was completed and underwent 
detailed checks and running tests at Birr works. The results thereby 
obtained demonstrated that the generator and all its auxiliaries 
function correctly and also confirmed design calculations. This 
article gives a brief summary of the technical data of the generator 
and of the tests and their results. 


26214 Experience with the liquid-cooled generator Skaerbaek III. 
Grunenwald, J. Brown Boveri Rev.; 65: No. 1, 36-41(Jan 1978). 

The 330 MVA liquid-cooled, two-pole generator III at Skaer- 
baek power station in Denmark has now been in service for more 
than 31200 hrs. The design, in particular the water cooling of the 
rotor, and the components have proved successful and can thus be 
— in principle for the construction of units with ratings over 
1 va. 


26215 New production shop for large steam turbosets. Leim- 
gruber, L. Brown Boveri Rev.; 65: No. 1, 42-47(Jan 1978). 

In Birr works large and medium-sized electrical machines are 
manufactured as well as components of large steam turbines. To 
handle the rotors of steam turbines and generators to the present 
largest category (1300 MW) it was necessary to construct a new 
workshop. In recent years the production of large machines has 
made considerable progress, almost introducing a new era as regards 
the manufacture of large components. In this sphere of power 
generation there is a constant demand for ever larger turboset 
outputs. On the other hand, however, a major change has taken 
place as regards the dimensions of the corresponding workpieces, 
inasmuch as nuclear power stations increasingly require half-speed 
machines. The planning instructions pecified that a new production 
shop should be built in Birr to provide additional space for machine 
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tools and equipment, required for machining the 1300 MW half- 
speed turbosets and for harmonization of the production facilities. A 
few representative machine tools with which the new production 
shop is equipped are: large center lathe, large vertical lathe, boring 
and milling machine, machine for milling the slots in generator 
rotors, blade slot milling machine, and blade assembly rig. Brief 
descriptions are given of these machines. 


26216 Combined oxygen/ammonia conditioning of water-steam 
circulation systems in unit power plants with once-through boilers. 
Effertz, P.H.; Fichte, W.; Szenker, B. (Allianz-Zentrum fuer Tech- 
nik G.m.b.H. (AZT), Ismaning (Germany, F.R.)); Resch, G.; Burg- 
mann, F.; Gruenschlaeger, E. (Vereinigte Elektrizitaetswerke West- 
falen A.G. (VEW), Dortmund (Germany, F.R.)); Beetz, E. 
(Stadtwerke Muenchen (Germany, F.R.). Elektrizitaetswerke). Mas- 
chinenschaden; 51: No. 3, 97-109(1978). (In German). 

This paper describes the evaluation of conditioning processes 
which for all sections of unit power plants with once-through boilers 
result in minimum removal rates. The tests show that the ‘Combined 
conditioning process’ with ammonia and oxygen results in minimized 
removal rates of copper and iron. This ‘Combined operating mode’ 
(KF) supplements the known oxygen-limited alkaline operating 
mode (AF) and the oxygen-fed neutral operating mode (NF). The 
KF process is considered the optimum solution and is recommended 
for both new plants and existing units, which should be converted 
accordingly. 


26217 Power generation system. Guido, P.V.; Criswell, R.L.; 
5 ay, A.J. (to Foster Wheeler Energy Corp.). US ‘Patent 4,060, 990. 
ec 1977. Filed date 19 Feb 1976. 6p. 

A power generation system is disclosed in which one or more 
vapor generators are provided for driving a turbine having a rela- 
tively high pressure section and at least one relatively low pressure 
section. A reheater is disposed between the high pressure turbine 
section and the low pressure turbine section and its outlet is connect- 
ed to the latter section. The steam outlet of the vapor generator is 
connected directly to the high pressure turbine section and directly 
to the reheater, and the outlet of the reheater, and the outlet of the 
reheater is connected directly to the low pressure turbine section and 
directly to the condenser. 


26218 Apparatus and method for side stream demineralization of 
condensate in a steam cycle. Reed, C.W. US Patent 4,055,048. 25 Oct 
1977. Filed date 20 Aug 1976. 6p. 

Condensate purification such as demineralization, filtration or 
sterilization for use in a power plant of the type having at least one 
main condenser with a hot well as part of the steam cycle and in 
which the condenser is connected to receive steam from a turbine 
generator and the hot well is connected to discharge to a main 
condensate pump. Purification of the condensate is executed with 
improved method and apparatus comprising a side stream deminera- 
lization system. The improvement includes a baffle mounted within 
said main condenser defining an upstream portion of the condenser 
on one side of the baffle and a downstream portion of the condenser 
on the other side of said baffle. The condenser hot well is located on 
the downstream side of the baffle. A passageway is defined over the 
baffle for flowing fluid therethrough to the hot well. The passage- 
way includes a weir cooperatively disposed therewith on the up- 
stream side of the baffle to hold back a pool of fluid from flowing 
through the passageway. Apparatus for water purification compris- 
ing demineralizers is spaced apart from the condenser. A first pipe 
connects said pool of uid with the purification apparatus. A pump 
is connected with the first pipe for causing fluid flow through the 
purification apparatus. A second pipe is provided for connecting the 
water purification apparatus with said pool for recirculating water 
back to the pool for further purification. A third pipe connects said 
purification apparatus with the downstream side of the baffle so that 
the condensate water can reach said hot well. Optionally the con- 
densate can be reheated while flowing towards the hot well. 


26219 Regulating means for gas turbine plant. Braennstroem, R.; 
Nilsson, G. (to Stal-Laval Turbin AB). US Patent 4,045,955. 6 Sep 
1977. Priority date 29 Aug 1975, Sweden. 6p. 

Apparatus is disclosed for controlling the flow of fuel sup- 
plied via a regulating valve to a gas turbine plant having a com- 
pressed-gas generating unit and a power turbine which is driven by 
the gas from the generating unit. The function of the controlling 
apparatus is to reduce or cut off the supply of fuel in the event of an 
overspeed condition of the power turbine. The apparatus includes a 
first means which is responsive to the angular velocity of a rotor in 
the power turbine, and a second means which is responsive to the 
angular acceleration of such rotor. The control means is jointly 
responsive to the output signals provided by the first and second 
means so as to control the valve and reduce the rotor’s angular 
velocity when the output signals provided by both the first and 
second means concurrently exceed predetermined values. According 
to a further embodiment, a fourth means is also provided which is 
responsive to the power of the compressed gas generating unit, and 
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the control means is additionally responsive to the output signal 
provided by such fourth means. 


26220 Development of boiler circulating-pumps for fossil-fueled 
power stations with high unit size. Matthias, H.B. KSB Tech. Ber.; No. 
17, 13-24(1977). (In German). 

Circulating pumps (with wet rotor) are particularly suitable 
for weak load operation of once-through boilers. They were devel- 
oped from 1930 onwards in boiler systems of 40 bar and 250°C to 
1974 in boilers with 320 bar and 420°C. The largest performed 
motor power of a circulating pump is 1100 kW (6000 V). The 
essential hydrodynamic problems seem to be solved, the develop- 
ment work at high power is concentrated on strength and deforma- 
tion behavior of the casing as well as on dynamic control procedures 
in the pump. The integrated motor aggregate is constructed as wet 
rotor or with dry motor coil (canned motor). As the spiral casing 
would be too thick for today’s high boiler pressures and tempera- 
tures, the running and guiding wheel system in a spherical casing has 
taken over. A corrosion-erosion non-sensitive hydraulic shape has 
not yet been achieved. The combined effect of mechanical and 
chemical stressing must be dimensionally determinable. Besides me- 
chanical strength and corrosion resistance, the fatigue strength of a 
material and the vibrational crack corrosion resistance are signifi- 
cant. The strength calculation (Finite Element Method) is no longer 
difficult. The calculation method of the temperature distribution in 
the pump casing is lengthy and expensive. Development and con- 
struction of circulating pump production lines for 600 to 900 mW are 
described. 


26221 Analysis of mechanical state of end laminations in stator 
core of large generator. Tsvetkov, V.A.; Khodyrev, E.V. Sov. Electr. 
Eng. (Engl. Transi.); 48: No. 3, 79-84(1977). 

A computational model is proposed for analyzing the mecha- 
nism of spreading of end core laminations. The results of an exact 
and approximate analysis are compared. It is shown that when the 
height of the steps on the unsupported section of the end-lamination 
teeth is of the order of 6-10 mm and there is tight contact of the 
clamp bolt with the end of the core there should be no spreading of 
the active-steel laminations. 


26222 (NP-tr—2058) Control characteristics of a power plant 
unit operating under controlled variable pressure. Klefenz, G.; Seidel, 
R. Translated from VGB Kraftwerkstech.; 56: No. 2, 83-90(Feb 1976). 
16p. British Library Lending Div., Yorkshire, Eng. 

The Claus Power Station of the Dutch PLEM has a 645 MW 
unit designed for controlled variable pressure operation in which a 
pressure reserve is created by throttling the turbine inlet valves. In 
order to determine the control characteristics of a power plant 
operating under these conditions, a computer study was performed 
to establish the required amount of turbine valve throttling and the 
optimum control system. The plant control system and its simulation 
on a digital computer are described. It was concluded that the 
control system shown is an optimum for a power plant unit operat- 
ing under controlled variable pressure. The other variants consid- 
ered, i.e., deriving the fuel pre-control from the steam flow or the 
power deviation and guiding the desired pressure value exclusively 
by the steam flow gave worse or at best equal control results. The 
question of the required throttling cannot be answered unequivocal- 
ly. For straight-on operation, a 3% throttling of the steam pressure 
at turbine inlet is sufficient. In order to satisfy the demand of 8% 
jumps or ramped power changes with 8%/min. at an optimum, 
a 22% throttling would be required. The chosen throttling of 15% 
could be a good compromise. An assessment of the throttling losses 
from an economic point of view has to be made by the operator of 
the plant. (LCL) 


26223 (NP-tr—2050) Method for converting acceptance test mea- 
surements on steam turbines. Keller, H. Translated from Brennst.- 
Waerme-Kraft; 28: No. 6, 234-243(1976). 27p. British Library Lend- 
ing Div., Yorkshire, Eng. 

A method is presented for converting performance test data 
on steam generators in thermal power plants with feedwater heating 
to thermal efficiency data for the steam generator operating under a 
variety of conditions. The physical and mathematical bases for this 
conversion method and an example of its use are included. This 
conversion method is to be used with steam generator acceptance 
test data to determine whether purchased generators comply with 
guaranteed performance specifications. (LCL) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 26707, 26992, 27010 


26224 Waste heat recovery boiler apparatus. Sakai, A.; Inui, T.; 
Yokoi, Y. (to Hitachi, Ltd.). US Patent 4,106,286. 15 Aug 1978. 
Priority date 29 Sep 1975, Japan. 8p. 

The invention discloses a waste heat recovery boiler appara- 
tus for generating steam by utilizing the heat of exhaust gases of a 
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gas turbine machine, comprising a passage connected at one end 
thereof to the gas turbine machine, said exhaust gases passing 
through said passage, a fuel economizer arranged in the passage for 
preheating feed water, an evaporator arranged in said passage and 
disposed on the upstream side of said fuel economizer for vaporizing 
the preheated feed water, a superheater arranged in said passage and 
disposed on the upstream side of said evaporator for superheating 
the vaporized feed water to generate superheated steam, and a 
denitration device arranged in said passage and disposed in a zone in 
the passage for removing oxides of nitrogen from the exhaust gases. 
The exhaust gases in such zone have a temperature which is in the 
range between 300° and 400°C, and it is possible to minimize the 
concentration of oxides of nitrogen contained in the exhaust gases of 
the gas turbine machine without reducing the thermal efficiency of a 
combined cycle power plant including the gas turbine machine. 


26225 Efficient energy generation for Hereford. Diesel Eng.; 74: 
No. 797, 107, 73(Sum 1978). 

The overall plan of the combined heat and power plant to be 
completed at Hereford, England in 1979 is described. This diesel 
engine-powered unit should produce 15 MW of electric power plus 
about 13.5 MW of heat which will be distributed as steam or hot 
water to two local food processing plants. (LCL) 


26226 Turbine generator cycle for provision of heat to an exter- 
nal heat load. Brown, R.O.; Becker, A.E. (to Westinghouse Electric 
Corp.). US Patent 4,043,130. 23 Aug 1977. Filed date 25 Jun 1976. 
12p. 

A steam turbine power plant is disclosed having associated 
therewith a closed loop flow arrangement for extracting heat from 
the power plant and supplying the extracted heat to an external heat 
load. Included within the flow arrangement is a predetermined 
number of heater elements, each of which extracts steam having a 
predetermined heating capacity associated therewith from a prede- 
termined number of separate locations within the power plant. The 
heat so extracted is transferred to a heat transfer medium flowing at 
a predetermined flow rate within the closed loop arrangement. The 
extracted heat is exchanged to the heat load within a heat exchanger 
element connected within the flow arrangement. The amount of heat 
extracted from the power plant is functionally related to, and auto- 
matically limited by, the flow rate of the heat transfer medium 
within the closed loop arrangement. The flow rate of the heat 
transfer medium is itself functionally related to the flow rate of the 
motive fluid for the power plant. 


ECONOMICS 
REFER ALSO TO CITATION(S) 26423, 26802, 26804 


26227 (EPRI-AF—916) Effects of sulfur emission controls on 
the cost of gasification combined cycle power systems. Final report. 
Feerrar, S.; Joiner, J.; Kellard, J; McElmurry, B. (Fluor Engineers 
and Constructors, Inc., Irvine, CA (USA)). Oct 1978. 270p. Dep. 
NTIS, PC Al2/MF A011. 

Economic evaluations were performed for a series of coal 
gasification-combined cycle power generation facilities, each differ- 
ing in the mode of operation of the sulfur removal unit. The 
objectives of the study were to determine the added cost of power 
associated with more stringent sulfur emission requirements as well 
as the economic impact of the pressure level at which sulfur removal 
unit was operated. Similar gasification and power generation facili- 
ties were used for each evaluation. Identical Texaco type, oxygen- 
blown, entrained gasifiers were used for all cases. All were integrat- 
ed with an advanced combined cycle power generation plant based 
on a design by Westinghouse. The sulfur removal process in each 
case was Allied Chemical’s proprietary Selexol physical solvent 
process. The mode of operation of the Selexol Unit was varied to 
achieve a moderate level of sulfur removal at 350 psig and at 1150 
psig. Operation to achieve a very “deep” level of sulfur removal at 
350 psig was also evaluated. The ability to currently achieve the 
emission requirements specified in the deep sulfur removal case was 
found questionable, and it was concluded that further development 
work is necessary. Barring development problems, the cost of power 
at the stricter emissions level was estimated as 7 to 8% higher than at 
moderate levels. The economic advantage of high pressure sulfur 
removal operation was concluded to be insignificant in the cases 
presented. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 26630, 26701 


26228 (AED-CONF—78-155-014) Peak-load compensation with 
lead batteries: an economical solution for power up to 10 MW. 
Dominik, H. (Accumulatorenfabriken Wilhelm Hagen A.G., Soest 
(Germany, F.R.)). 1978. 19p. (In German). (CONF-7804102—18). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 
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From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Portions of document are illegible. 

The advantages of peak load compensation through accumu- 
lators compared with pumped storage power stations are discussed. 
A historical reivew reveals that load balancing is not an 
invention of modern times. Battery design and capital investment, 
and the benefit for the national economy of peak load compensation 
on the basis of lead batteries. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 26289, 26687, 26800, 27737, 
27752, 27899, 27944, 27945 


26229 (EPRI-EA—872) Document collection of electric utility 
studies related to steam electric power station cooling system effects 
on water quality and aquatic biota. Hannon, E.H. (Atomic Industrial 
Forum, Inc., Washington, DC (USA)). Aug 1978. 121p. Dep. NTIS, 
PC A06/MF AO1. 

A unique collection of approximately 1200 studies and reports 
contributed by electric utilities throughout the United States has 
been documented in one comprehensive bibliography by the Atomic 
Industrial Forum, Inc. (AIF) under contract to the Electric Power 
Research Institute (EPRI). The documents cover cooling system 
thermal and chemical effects, entrainment and impingement and 
have been abstracted and keyworded in a computer data base 
available for industry use. The original documents and data base are 
maintained by the Atomic Industrial Forum’s INFORUM Informa- 
tion Service in Washington, DC. 


26230 (EPRI-EA—886-SR) Modification of local weather by 
power plant operation. Final report. Laurmann, J. (Stanford Univ., 
CA (USA)). Aa 1978. 17p. Dep. NTIS, PC A02/MF AO1. 

Power — operation can affect weather as a result of 
emissions of effluents and from release of waste heat. Effluents can 
cause acid rain and impaired visibility. The release of waste heat can 
affect weather by changing local meteorology in a manner which 
stimulates an otherwise inactive convective instability. In general, 
however, the energy from waste heat from a conventional power 
plant is far less than that needed to trigger such events as thunder- 
storms or cyclones. Large power P gen (upwards of 10,000 MWe), 
however, do have the potential for causing thunderstorms. Small 
power plants have an energy output comparable to that of a tornado 
but the heat rise is too buoyant to develop the vorticity needed for 
tornadoes. Much research is needed in gathering field data and in 
developing three-dimensional models for describing latent atmos- 
pheric instabilities. In view of the low probability of conventional 
power plants causing significant weather changes, and in view of the 
comprehensive research program on inadvertent weather modifica- 
tion by the Department of Energy, no additional EPRI research 
effort is needed at this time. 


26231 (PB—283716) Assessment of technology for control of 
toxic effluents from the electric utility industry. Final task report 
April 1977. Colley, J.D.; Muela, C.A.; Owen, M.L.; Meserole, N.P.; 
Riggs, J.B. (Radian Corp., Austin, TX (USA)). Jun 1978. Contract 
EPA-68-02-2608. 164p. NTIS PC A08/MF AOI. 

The report assesses the applicability of control technologies 
for reducing priority pollutants in effluents from the steam-electric 
power generating industry. It surveys control technologies, identify- 
ing those that have demonstrated some control effectiveness for 
priority pollutants. From the preliminary survey, the control tech- 
nologies most applicable to the utility industry were identified. The 
selected control technologies were evaluated to determine their 
effectiveness in reducing priority pollutants in utility streams and 
their associated costs. 


26232 Voerde decision of the Federal administrative court. Ener- 
giewirtsch. Tagesfragen; 28: No. 6, 379-385(Jun 1978). (In German). 

The BVerwG in its decision of Febr. 17th, 1978 - BVerwG 1 
C 102.76 - has quashed the judgment of the higher administrative 
court at Muenster of July 7th, 1976 and the judgment of the 
administrative court at Duesseldorf of Sept. 16th, 1975 following the 
appeal of the defendant, the Land Northrhine Westphalia, and the 
invited power plant company STEAG, and in contrast to the previ- 
ous instances the BVerwG rejected a claim of a plot owner living on 
the plot in question. Legal costs, including extra-judicial ones, to be 
borne by the plaintiff, the value in litigation for the appeal being 
fixed at DM 10,000. The Federal administrative court has issued 
under the heading ‘Incorporation of No. 4 TA Luft (clean air 
standard) in the BImSchG - immission forecast - preliminary notice’ 
the following principles: 1) It is for the administrative courts to 
examine whether an applicant has a claim to a licence for the 
construction and operation of a facility according to the Federal Act 
on Protection against Nuisances (BImSchG). 2) Immission values 
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laid down in the BImSchG through ‘TA Luft’ (clean air standard) 
are generally significant as an ‘anticipated’ expertise in the case of a 
court assessing the question whether immissions cause harmful envi- 
ronmental impacts in the sense of section 3, sub-section 1 BImSchG. 
3) Immission values laid down in the transitional regulation of the 
No. 4 TA Luft ware on the basis of section 67, sub-section 5 
BImSchG part of the law. 4) Immission forecast concerning the 
preconditions for licensing being existent according to sections 5 and 
6 BImSchG. - The main grounds upon which the judgment is based 
are presented. 


THERMAL EFFLUENTS 


REFER ALSO TO CITATION(S) 27591, 27773, 27847, 27848, 
27849, 27850, 27943 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 25258, 25259, 25260, 25262, 
26227, 27589, 27594, 27775 


26233 (EPRI-FP—792(Vol.1)) Corona electrode failure study. 
Final report. Bickelhaupt, R.E. (Southern Research Inst., Birming- 
ham, AL (USA)). Jun 1978. 69p. Dep. NTIS, PC A04/MF AOI. 

The goals of this project were to acquire a better understand- 
ing and to assist in the solution of problems related to the failure of 
corona electrodes in electrostatic precipitators. From a relatively 
large data base it was determined that most corona electrode failures 
are due to: electrical erosion (65%); mechanical stress (15%); chemi- 
cal corrosion (12%); and combinations thereof and unknown causes 
(8%). The conditions required to bring about failure usually can be 
related to excessive over-voltage, lack of or poor maintenance, 
manufacturing and installation problems, improper usage, and inad- 
equate design. An attempt is made to present the data in a form 
usable by plant operators to identify failure modes, to associate 
certain types of failure with probable locations, and to suggest 
remedial steps to eliminate certain types of failure. 


26234 (EPRI-FP—840) Submicron particle size measurement 
with a screen diffusion battery. Final report. Patterson, R.G.; Calvert, 
S. (Air Pollution Technology, Inc., San Diego, CA (USA)). Aug 
1978. 73p. Dep. NTIS, PC A04/MF AO1. 

A review of particle collection on the wire mesh screens used 
in the A.P.T. Screen Diffusion Battery (SDB) is presented. Diffusion 
is the major collection mechanism for particles in the size range of 
0.005 to 0.5 xm. The study reports experiments performed on arrays 
of parallel wires. The results verify the theory of particle collection 
on single cylinders. The single wire diffusional collection efficiencies 
of 120, 250, and 325 mesh screens fit one design equation, but are 
somewhat greater than those predicted from theory. The theoretical 
effect of temperature and pressure on the diffusion collection mecha- 
nism is verified for the ranges of parameters tested. The effect of 
particle composition on the performance of the A.P.T. SDB is 
discussed for hygroscopic and non-hygroscopic aerosols. A math- 
ematical model is presented for determining submicron particle size 
distributions from screen diffusion battery data. 


26235 (PB—282246) Disposal of flue gas cleaning wastes: EPA 
Shawnee field evaluation. Second annual report. Annual report Sep- 
tember 1974—October 1976. Fling, R.B.; Graven, W.M.; Leo, P.P.; 
Rossoff, J. (Aerospace Corp., Los Angeles, CA (USA). Environ- 
mental and Energy Conservation Div.). Feb 1978. Contract EPA-68- 
02-1010. 178p. (ATR—77(7297-01)-2). NTIS PC A09/MF AO1. 

The report describes progress made during the first two years 
of a field evaluation of treated and untreated ponding techniques for 
the disposal of power plant flue gas desulfurization sludges. The 
evaluation used two 10 MW lime and limestone flue gas scrubbers of 
TVA's Shawnee Power Station, Paducah, Kentucky. Results indi- 
cate that the concentration of total dissolved solids (TDS) in the 
leachate of treated ponds was maximum immediately after filling, or 
within a few months, and was approximately half that of the input 
liquors. Leachate from untreated ponds was similar, except that the 
maximum was approximately the same as the TDS of the input 
liquor. After 2 years, TDS in the leachates of all ponds are between 
33% and 50% of that of their respective input liquors. Leachates 
from the evaluation ponds exhibit decreasing concentrations of chlo- 
ride ion, and the TDS have stabilized at approximately gypsum 
saturation. Trace elements exhibited little change. Chemically treat- 
ed sludges continue to exhibit good landfill strength and generally 
reduce the mass release of sludge constituents to the subsoil by at 
least 2 orders of magnitude. 


26236 (PB—284175) Fuel gas environmental impact. Final report 
sep 76-dec 77. Robson, F.L.; Blecher, W.A.; May, V.B. (United 
Technologies Research Center, East Hartford, CT (USA)). Jun 
1978. Contract EPA-68-02-2179. 359p. 
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The report gives results of continued investigation and further 
definition of the potential environmental and economic benefits of 
integrated coal gasification/gas cleanup/combined gas and steam 
cycle power plants. Reported refinements in plant operating charac- 
teristics lower heat rates and reduce emissions from previous values. 
An expanded study of plant environmental intrusions includes a look 
at potentially hazardous trace elements. Comparisons made of inte- 
grated plants using air- and oxygen-blown gasifiers favor air-blow- 
ing. Careful theoretical design of plants with low temperature sulfur 
cleanup reduces to marginal levels the performance and cost advan- 
tages of plants with high temperature cleanup. If gasifier steam feed 
rates are kept low in all but fixed bed types, choice of gasifier among 
other major generic types is not critical to achieving attractive 
systems using low temperature cleanup. Excessive thermal NOx 
emissions may be avoided by departing from conventional combus- 
tor designs. Fuel NOx and particulates still pose problems with use 
of high temperature cleanup. Sulfur removal to very low levels is 
possible with integrated systems, but cost rises rapidly as it becomes 
necessary to remove most of the COS as well as the H2S. 


26237 Adsorber for removing pollutants from gases ns uni- 
form adsorption capability. Steiner, P. (to Foster Wheeler me 
Corp.). US Patent 4,133,660. 9 Jan 1979. Filed date 12 Jan 1978. 

The invention discloses a system for removing salhinions 
from gases in which one or more beds of activated char are formed 
in a housing having an upper chamber and a lower chamber. A first 
series of beds of activated char extend through both the lower 
chamber and the upper chamber and an additional series of beds of 
activated char are disposed only in the lower chamber. A system of 
passages and baffles are provided in the housing to direct the gases in 
the upper chamber through the first series of beds of activated char, 
and the gases in the lower chamber through the first series of beds of 
activated char and then through the additional beds of activated 
char, before the gases exit from the housing. 


26238 System for removing pollutants from gases having internal 
bypass capability. Beckman, E.B. (to Foster Wheeler Energy Corp.). 
US Patent 4,133,659. 9 Jan 1979. Filed date 24 Jan 1977. 8p. 

The invention discloses a system for removing pollutants 
from gases in which one or more beds of activated char are formed 
in a housing along with passages for permitting the passage of the 
gases directly from the housing inlet to the outlet and passages for 
permitting passage of the gases from the inlet across the beds of 
activated char to the outlet. Damper means are associated with the 
first mentioned passages and are movable from an open position in 
which the gases pass through the first passages and a closed position 
in which the gases are directed through the second passages. 


26239 Radiation release from coal-fired and nuclear power 
tions. Zimmermeyer, G. Glueckauf; 114: No. 13, 575-577(Jul 1978). 
(In German). 

The report discusses human radiation exposure due to the 
operation of coal-fired power plants. Exposure to radioactive radi- 
ation is seen in connection with natural human radiation exposure. 


26240 Criteria for the assessment of measures against air pollu- 
tion with special regard to SO. immission, Kluge, W.; Mehlig, J. CE 
fuer Energ/Zentralstelle fuer Ration Energieanwend, Leipzig, E 
Ger). Energietechnik; 28: No. 5, 173-175(May 1978). (In German). 

Effectiveness criteria for the use of flue gas desulfurization in 
a complex with antipollution measures are derived. They are based 
on the reduction of the average annual immission concentration over 
a particular territory (M mg/m‘, a). Application of these criteria to a 
set of antipollution measures is considered. The order of priorities of 
these measures for an area is established; raising the heights of 
emission of low sources through the construction of median height 
chimneys (from 30 100 m for example); construction of tall chimneys 
for new projects (from 180 to 300 m for example), flue gas desurfuri- 
zation by means of the lime-additive process in nearby heat plants; 
district heating; and flue gas desulfurization by means of the lime- 
additive process in large distant plants. 


26241 Possible ways to design non-polluting coal-fired power 
plants. Bohn, T.J. (Essen Univ. (Gesamthochschule) (Germany, 
F.R.)). Tech. Mitt; 71: No. 3, 167-170(Mar 1978). (In German). 

After describing the energy sup pply situation in the Federal 
Republic and the general situation of hard coal on the energy 
market, the situation of the electric power industry is dealt with, and 
tasks for technological improvements in coal-fired power plants are 
outlined. 


26242 Method of removing sulfur dioxide from flue gases. Pessel, 
L. (to American Electronic Labs.,Inc.). US Patent 4,070,441. 24 Jan 
1978. Filed date 31 Jan 1975. 6p. 

The sulfur dioxide containing flue gases are passed through a 
gas scrubber containing an aqueous solution of a metal salt which 
can be reduced by sulfur dioxide from a high valence state to a 
lower valence state. This oxidizes the sulfur dioxide to either sulfur 
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trioxide or sulfuric acid which dissolves in the solution. The sulfur 
compound-containing solution is removed from the first gas scrubber 
and placed in a regeneration gas scrubber through which air is 
passed. The oxygen in the air oxidizes the reduced metal salt and 
thereby regenerates the solution to its —_— composition. The 
regenerated solution is then recycled to the first gas scrubber where 
further removal of sulfur dioxide from the flue gas occurs. 


26243 Method and apparatus for conditioning flue gas with a mist 
of H2SO,. Olson, W.1.; Gaunt, R.H.; Lynch, J.G. (to UOP Inc.). US 
Patent 4,070,424. 24 Jan 1978. Filed date 21 Sep 1976. 10p. 

In order to reduce the electrical resistance of entrained fine 
particles of fly ash resulting from the burning of low sulfur coal and 
to enhance the efficiency of their collection by an electrical precipi- 
tator means, there is a conditioning of the particles carried in the flue 
gas stream by having — very fine mist of H2SOQ, condensed and 
adsorbed on the particles themselves. Sulfuric acid is mixed with air 
in an acoustic nozzle to form a mist having a mean particle size of 
less than 10 microns which is injected uniformly into the flue gas 
stream at a zone ahee of the precipitator unit so that the acid can 
condense on the particles. The acid is preferably transported through 
the apparatus at arabient temperature and then heated just prior to 
injection to a temperature less than its vaporization temperature. 


26244 Flue gas conditioning with spiking gas containing sulfur 
trioxide. DeLaMater, G.B. (to Air Products and Chemicals, Inc.). 
US Patent 4,058,372. 15 Nov 1977. Filed date 22 Jun 1976. 8p. 

The invention relates to an improvement in a process for 
treating a flue gas with a spiking gas containing sulfur trioxide. In 
this process, the concentration of sulfur trioxide in the spiking gas is 
maintained in a proportion of from about 0.15 to 1.2 mol percent, 
and the temperature of the spiking gas is maintained such that during 
any stage of mixing of the spiking gas with the flue gas, the resulting 
temperature of the mixture is not more than 10°C below the dew 
point, the dew point being determined by equation. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 25789, 26805 


26245 (PB—283438) Region 8: 1977 power plant summary. 
Parker, G.E.; Boulter, G. (Environmental Protection Agency, 
Denver, CO (USA). Office of Energy Activities). Jul 1978. 176p. 
(EPA/908/4—78/002). NTIS PC A09/MF AO1. 

This document provides summary information on power gen- 
eration facilities located in the U.S. EPA, Region VIII states of 
Colorado, Montana, North Dakota, South Dakota, Utah and Wyo- 
ming. When available, plant specific information is presented. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 26175, 26787, 26811, 26812, 28162 


26246 New load-frequency control system based on optimal con- 
trol theory. Nakamura, M.; Hatazaki, H. Electr. Eng. Jpn. (Engl. 
Transl.); 97: No. 4, 32-40(1977). 

Translated from Denki Gakkai Ronbunski; 97B: No. 7, 397- 
404(Jul 1977). 

A new practical load frequency control scheme based on 
optimal control theory is pro . In the proposed scheme, the 
sustained component of load fluctuations for ten minutes ahead is 
predicted via a Kalman filter taking into account the daily informa- 
tion. The predicted load is allocated to all regulating plants accord- 
ing to the economic load dispatching rule. Thermal plants regulate 
their output powers independently of each other so as to generate 
the allocated powers following the optimal control rule. Both the 
fringe component of load fluctuation and the error of load prediction 
are regulated by hydroplants. The proposed control scheme can be 
applied to actual power systems without major modification of 
existing control equipment. Effectiveness of the proposed scheme is 
confirmed by simulation tests based on the measured data. 


26247 (NP—23557) Short connection of HVDC transmission 
without transformers. Gebhardt, K. (Technische Hochschule Darm- 
stadt (Germany, F.R.)). 14 Mar 1977. 136p. (In German). Dep. NTIS 
(US Sales Only), PC A07/MF AO1. 

Thesis. 

Installations for HVDC transmission may be subdivided into 
four groups according to their application: transmission of high 
power over long distance; transmission through underwater cables; 
connection of three-phase mains (short connection); and power 
supply to overcrowded regions. Of the fields of application of 
HVDC transmission mentioned above only the third group is dis- 
cussed. A cost-saving variant of the short connection was studied. 
With it both converter transformers are eliminated. The aim of the 
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present paper is to give a comprehensive qualitative and quantitative 
analysis of the short connection without transformers, and to show 
what influence the installation of such a short connection will have 
on the connected three phase mains. 


26248 (SAND—78-1783) Protection of buried cable from direct 
lightning strike. Chang, H.T. (Sandia Labs., Albuquerque, NM 
(USA)). Jan 1979. Contract EY-76-C-04-0789. 17p. Dep. 1S, PC 
A02/MF AOl1. 

Protection schemes for buried cables were studied. A formula 
is introduced that gives the maximum peak lightning current for 
various ground resistivities. Maximum and minimum arcing distances 
beneath the surface are calculated using the internal breakdown 
gradient of the soil. The susceptible region for a buried cable is 
shown to be related to the maximum arcing distance, while the 
number of buried shield wires required for adequate protection is 
determined by the minimum arcing distance. Finally,, the effective- 
ness of the proposed protective schemes is demonstrated by electro- 
geometrical theory. 


26249 Structure and tasks of process control in electric power 
systems. Hertel, U.; Furkert, H.; Fuchs, J. (Inst fuer Energ/Zentral- 
stelle fuer Ration Energieanwend, Leipzig, E Ger). Energietechnik; 
28: No. 5, 175-177(May 1978). (In German). 

Process control in electric power systems, characterized by 
constant growth and increasing complexity, is considered under 
three aspects: time, content, and structure (control hierachy). Each 
of these aspects is further analyzed into its component parts. This 
analysis strategy permits state-dependent allocation of aims and 
functions of process control with consideration of time processes and 
hierachical structures. 


26250 Principles and applications of Brown Boveri medium-volt- 
age switchgear. Keinert, L.; Kohler, E. (Brown, Boveri and Co, 
Baden, Switz). Brown Boveri Rev.; 65: No. 4, 209-219(Apr 1978). 

Requirements and their solutions are contrasted in brief de- 
scriptions of the various units with reference to technical and eco- 
nomic criteria; salient features are described in some detail. The old 
is subjected to retrospective appraisal and the new to critical exami- 
nation. 


26251 SF,-insulated metalclad switchgear for voltages of 72.5 to 
550 kV. Mauthe, G.; Szente-Varga, H.P. (Brown, Boveri and Co, 
Zurich, Switz). Brown Boveri Rev.; 65: No. 4, 220-230(Apr 1978). 

The second generation of SFg-insulated metalclad switchgear 
by Brown Boveri is now available in four sizes constituting an 
integrated product range with all components required for the 
construction of 72 to 525 kV substations. The article summarizes the 
approach to switchgear equipment, describing special features and 
reporting on experience gathered with the switchgear in service 
conditions. 


26252 Circuit-breaker type ELK with closing resistors for metal- 
clad SF, installations. Bischofberger, W.; Wehrli, R. (Brown, Boveri 
and Co, Baden, Switz). Brown Boveri Rev.; 65: No. 4, 231-235(Apr 
1978). 

The article considers first the problem of switching overvol- 
tages on closure and the ways in which they can be reduced. Circuit 
breaker type ELK is then introduced. Details of the range of 
applications, the design and mode of operation, as well as an outline 
of the tests performed, complete the article. 


26253 High-voltage switch-disconnectors for metal-enclosed SF.- 
insulated switchgear. Meier, A.; Schmidt, K.D. (Brown, Boveri and 
Co, Baden, Switz). Brown Boveri Rev.; 65: No. 4, 236-239(Apr 1978). 

Switch-disconnectors are mainly used in outgoing sections of 
small distribution stations, where the short-circuit power is fed in 
from one side only. The interruption of short circuits is then delegat- 
ed to a main circuit-breaker. The use of switch-disconnectors is 
therefore of interest mainly for voltages up to 170 kV. Further 
applications arise in connection with ring-main cable stations, under- 
ground hydroelectric power stations with rather restricted space 
where the actual switching station containing the circuit-breakers is 
several kilometers away, and also for main stations for the purpose 
of switching shunt reactors on and off. A switch-disconnector is 
capable of fully taking over most of the tasks of a circuit-breaker, i.e. 
carrying and switching service currents, switching transformers, 
capacitor banks, unloaded lines and cables. It is also able to close on 
a short circuit and to carry the short-circuit current for a specified 
time. The main difference from a circuit-breaker is that it is not 
designed to interrupt short-circuit currents. Conversely, the switch- 
disconnector must meet the conditions for a disconnector. The 
application, construction and operation of the SFs switch-disconnec- 
tor type ELK are described. 


26254 Combined current/voltage tranSFormer for use in metal- 
clad SF,-insulated switchgear. Hartmann, H. (Brown, Boveri and Co, 
Baden, Switz). Brown Boveri Rev.; 65: No. 4, 240-242(Apr 1978). 
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Various designs can be considered for the incorporation of 
transformers in metalclad SF¢-insulated switchgear. A novel solution 
for protection and measurement is offered by the combined current 
and voltage transformer, whose construction and utilization are 
described. 


26255 Brown Boveri outdoor high-voltage circuit-breakers. 
Koeppl, G.; Vogt, R. (Brown, Boveri and Co, Baden, Switz). Brown 
Boveri Rev.; 65: No. 4, 243-247(Apr 1978). 

Following a brief analysis of the various switching principles, 
the range of Brown Boveri high-voltage circuit-breakers for installa- 
tion outdoors is presented. The three main types are airblast breakers 
type DLF and DLFK for extra-high voltages above 362 kV and 
high breaking capacities, puffer-type SFs breakers type ELFS for 
voltages between 245 and 420 kV with medium breaking capacities, 
and puffer-type SF, breakers type ELF for lower breaking capaci- 
ties. 


26256 DLF range of high-voltage airblast circuit-breakers; 
design, performance, applications. Bross, E.; Schubert, H. (Brown, 
Boveri and Co, Baden, Switz). Brown Boveri Rev.; 65: No. 4, 248- 
253(Apr 1978). 

During the past ten years, large numbers of airblast circuit- 
breakers, type DLF, have been installed; they have proved to be 
very reliable in operation and are extremely economical thanks to 
their outstanding adaptability to all kinds of operating conditions. 
The paper deals with the design and the technical characteristics of 
these breakers. A list of their technical performance data gives an 
idea of the many applications for which they are suitable. Practical 
operation and experience confirms the high quality and reliability of 
DLF airblast circuit breakers. 


26257 Outdoor high-voltage SF; circuit-breaker type ELFS for 
breaking currents of 40-63 kA. Eidinger, A.; Nowack, H.; Schubert, 
H. (Brown, Boveri and Co, Baden, Switz). Brown Boveri Rev.; 65: 
No. 4, 254-261(Apr 1978). 

The outdoor high-voltage SF¢ circuit breaker type ELFS is 
designed for the 245 to 420 kV range and breaking currents up to 63 
kA. The article describes breaker concept, design, method of oper- 
ation and installation with reference to applications and test results. 
The quenching element employed is the extinction chamber that has 
proved itself in years of practical operation in metalclad SF. switch- 
gear type ELK. Control and structural elements are to a large extent 
the same as those used in the more than 3000 DLF type outdoor 
airblast breakers supplied to date. 


26258 Elf range of SF, circuit-breakers for rated voltages up to 
420 kV. Stelzer, R.; Gaupp, O. (Brown, Boveri and Co, Baden, 
Switz). Brown Boveri Rev.; 65: No. 4, 262-267(Apr 1978). 

Since 1976, outdoor high-voltage SF circuit-breakers type 
ELF for voltages between 72.5 and 170 kV have been in service in 
many countries. In the meantime the ELF range of circuit-breakers 
has been developed up to a rated voltage of 420 kV and a breaking 
current of 40 kA. The article is devoted to the design of the multi- 
chamber circuit-breaker, concluding with a survey of further tests 
and noting considerable advantages in commissioning and mainte- 
nance. 


26259 New aspects of the construction of outdoor switchgear 
installations for voltages up to 765 kV. Stepinski, B. (Brown, Boveri 
— ~ Baden, Switz). Brown Boveri Rev.; 65: No. 4, 268-275(Apr 

A few aspects involved in the planning of future substations 
are described. The article is limited to the layout of substations, the 
= of the basic circuits and outdoor switchgear designs. 15 
refs. 


26260 Developing crosslinked polyethylene cables for high-volt- 
age power transmission. Lawson, W.G.; Rechowicz, M.; Rigby, S.J. 
(Pirelli Gen Cable Works Ltd, Hamps, Engl). Electron. Power; 24: 
No. 2, 116-120(Feb 1978). 

When polyethylene first became available in commercial 
quantities in the early 1940s, its excellent electrical properties (very 
low dielectric loss and high ‘intrinsic’ electric strength) held out the 
prospect of its widespread use in high-voltage cables in place of the 
traditional oil/paper insulation. Experience soon showed, however, 
that the initial optimism needed to be tempered with some caution, 
and only now, after 30 years of more or less continuous worldwide 
development, are polyethylene cables becoming widely accepted at 
voltages of 66 kv and to a much less extent at 132 kv. At the higher 
voltages of 275 kv, 400 kv and now 750 kv, oil/paper cables still 
reign supreme, and are unlikely to be seriously challenged in the 
foreseeable future. Nevertheless, some very real progress has been 
made, and recent developments which are now being introduced 
show promise of further improving the status of the polyethylene 
high-voltage cable. The article considers these recent developments 
and attempts to assess their impact on the future. 
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26261 Treeing in solid extruded electrical insulation. Eichhorn, 
R.M. (Union Carbide Corp, Bound Brook, NJ). Electron. Power; 24: 
No. 2, 125-131(Feb 1978). 

Over 90% of failures in buried cables are caused by mechani- 
cal damage, and, of the remaining 10%, the cause is unknown. Trees 
have been found in the polyethylene insulation of cables that have 
failed in service, but nobody has established that treeing was the 
actual cause of failure. But, because of the increasingly severe 
requirements for power systems, all factors must be considered to 
design for complete reliability. Treeing is the name given to that 
type of damage that progresses through a dielectric section under 
electrical stress. so that, if visible, its agen looks something like a 
tree. Although treeing has been generally associated with alternating 
or impulse voltages, it has been anurees recently with high direct- 
voltage stresses in wet experimental conditions. Treeing may or may 
not be followed by complete electrical breakdown, but, in solid 
organic dielectrics, it is the most likely mechanism of those occasion- 
al electrical failures, which do not occur catastrophically, but rather 
appear to be the result of a more lengthy process. 22 refs. 


26262 Insulator testing and quality control. Ricketts, C.E. 
(Doulton Insul Ltd, Tamworth, Staggs, Engl). Electron. Power; 24: 
No. 2, 132-136(Feb 1978). 

The testing of insulators is comprehensive, first, to prove the 
design and then by sampling of each production batch to confirm the 
guaranteed characteristics. This is backed up by routine quality 
control procedures, which ensure elimination of any defective units. 
Many of the testing procedures are standardized by international 
agreement through the International Electrotechnical Commission 
(ITEC), and issued as IEC Publications, which are normally adopted 
as British Standards. To carry out these bernsbigy > and sample tests, a 
suitably equipped laboratory is n e overall size, and 
therefore the limit on electrical test can snes is determined by 
investment limitations. A typical laboratory with test equipment 
suitable for testing insulators used on 500 kV systems is equipped 
with an impulse generator producing a 2600 kV lightning impulse or 
a 1400 kV switching impulse. There is also a 1300 kv power- 
frequency transformer. Ancillary items of equipment include: sphere 
gaps for voltage calibration, rain-spray equipment and a blocking 
capacitor for use when radio-influence voltage measurements are 
required. In addition to their electrical function, all ee a 
to be able to withstand mechanical loads. The necessary eeq 
to demonstrate mechanical characteristics includes direct-t iho test 
machines, as well as means of applying bending, torsional or com- 
pressive forces. An additional facility enables a high mechanical load 
to be applied while the insulator is subject to temperature changes. 


26263 Testing a prototype transmission line tower. Khanna, R.L. 
(Cent Electr Auth, New Delhi, India). Jrrig. Power; 35: No. 1, 113- 
126(Jan 1978). 

The tests described were carried out on suspension type of 
tower to determine whether the factors of the inevitable eccentricity 
of loadings in the case of angles, bending moments on the members 
arising from rigidity of connections, and defects in rolling involved 
in tower design were taken care of in the assumed safety margins. 


26264 Testing of breakers in interruption of nearby short circuits. 
Gonchar, V.S.; Kaplan, V.V.; Nashatyr, V.M. Sov. Electr. Eng. 
(Engl. Transl.); 48: No. 3, 98-101(1977). 

Methods are considered for calculating the circuit parameters 
of models of lines with compensation of bus-system inductance. 
Model-line parameters are given in relative units, and results of tests 
on a network stand are reported. 


26265 Validity of simplified models for steady-state 
analysis. Fujiwara, R.; Suzuki, H.; Uemura, K. (Mitsubishi Electric 
Corp., Hyogo, Japan). Electr. Eng. Jpn. (Engl. Transl.); 97: No. 4, 56- 
60(1977). 

Translated from Denki Gakkai Ronbunski; 97B: No. 7, 421- 
425(Jul 1977). 

The steady-state stability of power systems can be analyzed 
using linearized equations which describe the dynamic beaguier of 
power systems in terms of small variations of state variables and 
control variables. The effect of simplification of a power system 
model on the steady-state stability of a one-machine infinite-bus 
system with a local load or a series-compensated transmission line is 
examined. The simplified model is derived by neglecting the tran- 
sients of armature flux and the transient response of external system. 
It was concluded that: monotonic divergence instability can be 
tested accurately using the simplified model unless an excessively 
large local load exists in the neighborhood of the generator or unless 
the transmission line is excessively long; the use of simplified model 
may cause a calculation error of about 10% as regards the critical 
output power of the generator if a heavy local load exists in the 
neighborhood of the generator, and, therefore, it is desired to take 
into account both the armature flux transients and the transient 
response of external system if the local load lies in the neighborhood 
of the generator and a part of its consumed power is supplied from 
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the infinite bus system; and the subsynchronous resonance cannot be 
analyzed accurately if the armature flux transients and the transient 
response of the external system are neglected. These two factors 
must also be taken into account in analyzing the stability of a series- 
compensated system. 


26266 Optimum redundancy assignment of supervisory control 
systems in power systems. Matsuzaka, T.; Ishikawa, S.; Minazawa, K. 
Electr. Eng. Jpn. (Engl. Transl.); 97: No. 4, 83-90(1977). 

Translated from Denki Gakkai Ronbunski; 97B: No. 8, 467- 
474(Jul 1977). 

Reliability of the information transmission system and the 
information processing system has a great effect on the reliability of 
the centralized supervisory control system in power systems. The 
reliability of the centralized supervisory control system in terms of 
the expected information loss and the mean time between system 
failures (MTSF) has been discussed previously. Here a reliability 
design method of the centralized supervisory control system using 
these two reliability indices is proposed considering the following 
two problems: assigning redundancy so as to minimize the expected 
information loss subject to cost constraints; and assigning redundan- 
cy so as to minimize the cost subject to MTSF constraints. The two 
— are formulated to a 0 to | type integer linear program. 

umerical examples are given. It is shown that the number of 
constraints and - number of variables can be reduced greatly by 
limiting the extent of redundancy to duplication. The results ob- 
tained by the two algorithms coincide with each other. 


26267 Automatic switching operation algorithm for distribution 
systems and its practical study using a power system simulator. Isoda, 
H. (Central Research Inst. of Electric Power Industry, Chiba, 
Japan). Electr. Eng. Jpn. (Engl. Transl.); 97: No. 4, 100-107(1977). 

Translated from Denki Gakkai Ronbunshi; 97B: No. 4, 489- 
496(Jul 1977). 

An automatic switching operation algorithm is presented for 
line sectionalizing and line changeover switches of the distribution 
network. The algorithm locates the faulty section of the distribution 
line and indicates switching sequences for feeding electricity to the 
load lying beyond the faulty section. Finally, the algorithm gives the 
switching sequences for restoring the overall system to a normal 
state after fault clearance. Effectiveness of the proposed algorithm is 
tested using a power system simulator and off-line calculation is 
performed to study the relation between the size of the controlled 
distribution network and the computing time. A model system is set 
up for the off-line calculation which comprises 3 distribution stations 
each with capacity of 65 MVA, 6 transformer banks and 34 feeders. 
Results obtained from the simulator study and the off-line calculation 
show that the proposed algorithm is practicable satisfactorily. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 26810 


26268 (BMFT-FB-T—77-56) UHF-equipment: test transformers 
for very high voltages. Final report. Moeller, J.; Freitag, J.; Brand, U.; 
Shihab, S.; Krauss, H. (Messwandler-Bau G.m.b.H., Bamberg (Ger- 
many, F.R.)). Dec 1977. 149p. (In German). Dep. NTIS (US Sales 
Only), PC A07/MF AO1. 

The development, construction, and testing of a test trans- 
former for ultrahigh ac voltages are described. Such transformers - 
as a three-stage cascade suited for the generation of ac voltages of up 
to 2400 kV - are indispensable, for instance, the testing of uhV 
equipment. The most important partial problems solved under this 
project were: suitability for outdoor use due to the development of a 
ribbed insulating cylinder, calculation of the necessary screening 
electrode, low partial discharge intensity over the complete volta , 
range, - impulse withstand capability, for instance in the case o 
steep voltage breakdown due to disruptive discharges on the test 
object, oundion of switching impulse voltages with test transform- 
ers also when connected in cascade, theoretical determination 
by measurements) of the harmonic content of the generated 

ee in dependence of the load, and suitability of the 
= Be ell design transformers for relatively high continuous 
output powers. On the basis of the design data established under this 
research project, it was possible to build an 800-kV prototype and 
subject it to a detailed test program. A proposal for improvement to 
- on the performance characteristics of the final design is includ- 


26269 (EPRI-EL—857) Controlled impedance short circuit limit- 
er. Research report 654. Paice, D.A.; Putkovich, R.P.; Zubek, J.; 
Bonk, J.; Grove, L. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA)). ‘Aug 1978. 144p. Dep. NTIS, PC A07/MF AOI. 

Fault currents in power systems are increasing and are ap- 
proac as the rating limits of installed equipment, particularly cir- 
cuit breakers. Various approaches for limiting fault currents have 
been proposed, and this program was directed to investigating a 
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specific approach: the Controlled Impedance Short Circuit Limiter 
(CISCL). The CISCL places in each line a series tuned inductor- 
capacitor circuit having virtually zero impedance during normal 
operation but is rapidly switched to a parallel tuned, high resistive 
impedance at the start of a fault, limiting the current before the first 
high current peak. The CICSL and several of its variations were 
analyzed by digital computer simulation and scaled-down model 
testing. Performance and economic factors were evaluated, and 
optimum design guidelines were established for an assumed system 
of rated 300 MVA at 145 kV; however, the results are applicable for 
a wide range of ratings. With CISCL the fault current has relatively 
little offset, the instantaneous peak let-thru current can be held at 2 
times rated current or lower and is also resistive. The losses are 
typically 0.1 percent of the through-put power. Costs of components 
vary from $1500 to $3900 per MVA (based on 1976 costs) depending 
on the particular performance desired. Following the study of the 
technical and economic factors associated with the CISCL, a specif- 
ic application was selected to serve as a basis for a prototype design. 
The selected application was on the Consolidated Edison Company 
system and involved in a the CISCL in a bus tie location at 
its Farragut substation. The prototype was designed for a rating of 
345 kV and 2000 am ——- and limited the peak let-thru current to 
16.5 kA and the steady-state fault current to 4250 A. The estimated 
cost of the prototype is $5,000,000. 


26270 job ty aa hfe 1)) Mutual design considerations for 
overhead ac transmission lines and gas transmission pipelines. Volume 
1, Engineering analysis. Final report. Dabkowski, J.; Taflove, A. (IIT 
Research Inst., Chicago, IL (USA)). Sep 1978. 502p. Dep. NTIS, PC 
A22/MF AOl1. 

As a result of a am jointly funded by the Electric Power 
Research Institute (E RD and d the Pipeline Research Committee 
(PRC) of the American Gas Association (A.G.A.), known data has 
been consolidated and a systematic investigation has been made into 
the mutual effects of ac electric power transmission lines (power 
lines) and natural gas transmission pipelines (pipelines) jointly shar- 
ing rights-of-way. The results presented are of use to both the 
electric power and natural gas transmission industries for addressing 
problems arising from a mutual coexistence. Program objectives 
were to consolidate known data concerning mutual effects arising 
from power lines and pipelines sharing a common right-of-way; 
develo oP a unified and systematic method for predicting electromag- 
netically induced voltages and currents on pipelines; and investigate 
mitigation techniques to minimize interference effects upon pipeline 
and component reliability and personnel safety. In the fulfillment of 
these objectives, new techniques for coupling prediction and pipeline 
mitigation have been developed and other available data has been 
collected and summarized. The overall objective of the program was 
to develop a reference book which concisely presented the coupling 
prediction and mitigation information derived in a manner useful to 
both power and pipeline industry users in the design, construction 
and operation of their respective systems. 


26271 (EPRI-EL—905) Longitudinal loading tests on a transmis- 
sion line. Final report. Peyrot, A.H. (Wisconsin Univ., Madison 
(USA). Dept. of Civil and Environmental Engineering). Sep 1978. 
145p. Dep. NTIS, PC A07/MF AO1. 

Full scale broken conductor and broken insulator tests have 
been conducted on an existing 138-kV line supported by steel lattice 
towers. The state-of-the-art for predicting peak dynamic longitudinal 
loads is reviewed and the full scale test results are compared with 
predicted values from currently available information. The dynamic 
response of the supporting towers was monitored to study possible 
amplification of the loads introduced at the cable or insulator attach- 
ment points. The transient phenomenon following a cable or insula- 
tor rupture is discussed, and a semi-empirical formula to predict 
impact factors is presented. 


26272 (EPRI-EL—947) Evaluation of multiprocessor algorithms 
for transient stability problems. (Northwestern Univ., Evanston, IL 
(USA)). Nov 1978. 46p. Dep. NTIS, PC A03/MF AO1. 

The possibility of using a dedicated multiprocessor network 
to do the step-by-step com oy needed in the digital simulation 
of the dynamic response of a large power system is examined. This 
multiprocessor network would use a general purpose digital comput- 
er for the input and output. The Bonneville Power Administration 
Transient Stability Program is the basis for the solution method used 
in this study. It is found that over 97% of the computations for a 
typical 1723-bus, 398-machine, stability study could be done in 
parallel. The computations involving the generating units with their 
voltage regulators and governors are quite simple to parallel as these 
computations are independent of each other. However, 30% of the 
py ype time is spent solving the network equations, I = YE. 
As the number of processors in parallel is increased for this part of 
the solution, a saturation effect is observed. Various algorithms for 
this part of the solution and ways of scheduling work assignments to 
the processors are discussed. The availability of hardware to build 
such a multiprocessor network is also considered. 
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26273 Automatic insulator-washing system to prevent flashover 
due to pollution. Cakebread, R.J.; Brown, H.J.; Dawkins, R.B. (Cen- 
tral Electricity Generating Board, Guildford, England). Proc. Inst. 
Electr. Eng. (London); 125: No. 12, 1363-1366(Dec 1978). 
Atmospheric pollution can be a serious problem for the 
insulators of outdoor e.h.v. substations, especially when situated near 
the coast, as it can lead to flashovers due to wet salt deposited as a 
result of storms. A method of maintaining such insulators in a 
condition to provide the required degree of security is the provision 
of automatic spray washing. Special attention to the design of 
insulator-washing installations is necessary to avoid creating the 
conditions for flashover when pollution deposits are wetted during 
washing, and also to keep capital and revenue costs to a reasonable 
minimum, to avoid creating difficulties of access for maintenance 
and to avoid increasing the area of the substation. The basis of ~ 
CEGB design of automatic fixed washing installation and its o 
ation are described. The measurement of pollution deposit, the e 
of pollution and different types of insulators are discussed. The 
relationships between washing time, spray configuration and pres- 
sure, wash grouping, water storage, water conductivity, control 
facilities, etc., are described. Operational experience is examined, and 
of particular interest is a graphical presentation of weather condi- 
tions and the automatic responses of a washing installation over a 
period of several days of severe storms. 


26274 Calculation and measurement of the earth impedance of an 
e.h.v, substation. Alderton, J.R. (CEGB South Eastern Region, 
London, England); Anderson, P.C.; Cakebread, R.J. Proc. Inst. 
Electr. Eng. (London); 125: No. 12, 1367-1375(Dec 1978). 

Fault currents in extra-high-voltage transmission systems 
have increased in recent years, and in view of the necessity to keep 
ground potentials to a minimum, greater accuracy and assurance is 
required in determining the impedance between substations and the 
general body of earth. Tests carried out at Amersham 400 kV 
substation using injected alternating current and other established 
methods are described. The results of these tests are compared with 
previously calculated values, and conclusions regarding the accura- 
cy and suitability of the various methods are presented. 


26275 Transient phenomena in crossbonded cable systems: ana- 
lytical results. Wilcox, D.J.; Laurler, B.E. (Monash Univ., Victoria, 
Australia). Proc. Inst. Electr. Eng. (London); 125: No. 10, 999- 
1005(Oct 1978). 

Results are presented of digital computer studies of the tran- 
sient behavior of crossbonded cable systems. These results are based 
on a realistic mathematical cable model which takes account of such 
factors as skin effect in the conduction and metallic sheaths and 
mutual coupling between individual cables due to current penetra- 
tion into the soil. Unlike previous work on the subject, the results are 
not restricted to short systems. Results are given for prospective 
sheath overvoltages as a function of system length and these are 
compared with classical predictions based on first-incident-wave 
theory. Further studies investigate the action and performance of 
cable-covering protection units. 


26276 Frequency behaviour of power supply systems. Some re- 
flections concerning the ETG discussion meeting ‘Frequency behaviour 
of the systems under the influence of the control mechanisms of the 
power plants’. Hagenmeyer, E. (Energie-Versorgung Schwaben 
A.G., Wendlingen (Germany, F.R.). Hauptabteilung Netzbetrieb). 
Elektrotech. Z., A; 99: No. 7, 400-402(Jul 1978). (In German). 


26277 Supporting steel structures of ehv lines and stations as 
substitute earth conductors. Lejdy, B. (Politechnika Wroclawska, 
Poland) Wolkowinski, K.; Zglinski, K. Energetyka; 32: No. 7, 265- 
268(Jul 1978). (In Polish). 

The use of steel support-structures for ehv lines and stations 
as substitute earth conductors, or electric grounds, is discussed. Test 
results are presented for measurements of the contact resistance and 
of the current carrying capacity of the permanent screw joints of the 
typical supporting steel structures, taking into account the way the 
joints have been done during the erection of power transmission and 
distribution installations. 


26278 Failure effects elimination on a 220 kV line on the power 
supplying establishment Lublin. Basak, K. (Zaklad Energetyczny, 
Lublin, Poland); Karwat, C. Energetyka; 32: No. 7, 271-272(Jul 
1978). (In Polish). 

The cause of the failures on a 220 kV line of the Power 
Supplying Establishment Lublin (ZE-Lublin) and the damage repair 
costs are presented. The high repair costs were caused by the 
exchange of three damaged lattice towers. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 26810 
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26279 (KFK—2672) Theoretical and experimental investigations 
about the properties of a large dc-power switch with a 
switching power 40 MW at a voltage of 47 KV. Ulbricht, A. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Technische Physik). Au - pe og 176p. (In German). Dep. NTIS (US 
Sales Only), PC A09/M: 

The problems of , superconducting power switches were 
studied. Starting from the usual concept of the switching process in 
the theory of electrical networks, where the switch has the task to 
dissipate the stored energy, networks with high stored energies are 
considered. In these networks the current is commutated by means 
of a fast switch to a resistor which dissipates the energy. Besides the 
present existing conventional power switches the superconducting 
switch is of some interest, because it works without a 
moving parts and therefore does not wear. By means of the netwo! 
theory, the influence of the lel resistor of existing capacitances 
and of the self-inductance of the switch winding on the voltage rise 
during the switching process was investigated. To check the realiza- 
tion and the operation a superconducting power switch was con- 
structed for a switching power of 40 MW and voltages of up to 50 
kV. Some electrical developments were necessary for the —. 
and testing of the switch. These developments were the triggering 
the switch, the Protection of the switch, and the handling lin of Is 
voltages at 4.2°K in liquid and gaseous helium. The S| 
operation of the switch was shown. The theoretically expected 
results were in fair agreement with the measurements. The results of 
this work and a discussion about possible applications show that, at 
the present time, the technical superconductor is the major unsolved 
problem. 


26280 High voltage de transmission. So aj A.G. (Teshmont 
Consultants Inc., Winnipeg, Manitoba). CIM Bull; 71: No. 796, 63- 
67(Aug 1978). 
The first high-voltage dc transmission system was energi 

in 1954 and since that time some sixteen others have been completed. 
Another twelve are either under active consideration or are under 
construction. The limitations of alternating-current transmission sys- 
tems are reviewed and the advantages of direct current as a solution 
to the problems associated with alternating current are outlined. The 
various elements and applications in the mining industry are de- 
scribed. 


26281 Control system for avoiding excess voltage at supply fre- 
quency occurring during load rejection in an HV DC transmission 
plant. Kanngiesser, K.W. (to Brown, Boveri und Cie AG). 
German(FRG) Patent 1,943,646/C/. 13 Apr 1978. 7p. (In German). 

A control system for HVDC transmission plant is described 
which offers the following advantages: (a) excess voltage peaks are 
avoided in cases of load rejection; (b) by avoiding zero current 
modulation in case of a fault, one can ensure that the converter still 
takes reactive wattless power from the supply; and (c) because of 
slow conversion of the rectifier to ac operation, hardly any asym- 
metrical voltages can appear; thus there are no transient excess 
voltages. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


26282 (BNL—25454) Lapped insulation for a superconducting 
power transmission line. Muller, A.C.; McNerney, A.J.; Thomas, 
R.A.; Pearmain, A.J.; Kosaki, M. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 12p. (CONF- 
7810152—1). Dep. NTIS, PC A02/MF AO1. 

From 5. symposium on superconducting power transmission; 
Upton, NY, USA (5 Oct 1978). 

The development of a suitable polymeric tape for use as 
insulation on ac superconducting cables is a challenging engineering 
problem for the designer of plastic films. No commercially available 
tape simultaneously fulfills all of the electrical, mechanical and 
thermal requirements without modification. Porous, paper-like tapes 
produced electrically weak cables. Uniaxially oriented F nag tng 
tapes were found to have tensile properties superior to the nonor- 
iented types, but these materials often fibrillated during cooldown to 
operating temperature. Further studies showed that commercially 
produced, 32 m-thick, biaxially oriented polypropylene tapes had 
acceptable tensile properties at both 4.2 and 293 K. The desired tape 
thickness of 66 wm and 100 wm were obtained by laminating two or 
three layers together with a 2.0 m-thick polyurethane adhesive. 
The loss tangent and permittivity of this laminate meets design 
considerations. Biaxial orientation was also found to reduce thermal 
contraction and increase the 4.2°K elongation of the polypropylene 
films. Work has been started to develop a very high mod pes ty single 


layer polyethylene tape for use with higher voltage superconducting 
cables. 


26283 (LA-UR—78-2577) Development of NbsGe conductors for 
superconducting power transmission. Newkirk, L.R.; Maley, M.P.; 
Thompson, J.D.; Valencia, F.A. (Los Alamos Scientific Lab., NM 
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SA)). 1978. Contract W-7405-ENG-36. 9p. (CONF-790417—1). 
= NTIS, PC A02/MF AO1. 

From IEEE transmission and distribution meeting; Atlanta, 
GA, USA (Apr 1979). 

Superconductors based upon NbsGe have been fabricated by 
the chemical vapor deposition (CVD) process in long lengths in a 
configuration suitable for an ac power transmission line. This materi- 
al exhibits a transition temperature T/sub c/ = 21.0°K and a critical 
current density J/sub c/ = 2.5 x 10° A/cm? at 14.0°K and offers the 
possibility of high current operation at temperatures ~ 14.0°K. AC- 

wer losses which are acceptably low for ac-power transmission at 

Pe 14.0°K have been measured on short tubular samples. These 
characteristics are significantly superior to those of presently availa- 
ble superconductors based upon Nb;Sn and promise economic bene- 
fits in refrigeration and cryogenic enclosure costs when applied to 
power transmission. The material development program which re- 
sulted in superior superconducting properties for NbsGe and the 
effort which culminated in the fabrication of long NbsGe-clad tapes 
are described. The tapes, prepared in lengths 5 to 20 m, consist of 3 
to 7 wm of NbsGe per side coated onto 0.64-cm-wide, 25-ym-thick 
substrates of Cu, Ni, or Cu-clad stainless steel. Excellent uniformity 
of physical and electrical properties is observed. A dc transport 
measurement of critical current carried out by passing current 
through an entire 7.0-m length of tape was in good agreement with 
J/sub c/ measurements performed on short samples taken from each 
end of the tape. A production rate of 3.5 m/h of tape coated with 4.0 
pm of NbsGe per side has been achieved for material that exhibits a 
J/sub c/ = 2.5 x 10° A/cm? at 14.0°K. 


NUCLEAR POWER PLANTS 


(AD-A—055724) Analyzing availability and readiness 
using transfer function models and cross spectral analysis. Scientific 
report. Singpurwalla, N.D. (Naval Academy, Annapolis, MD 
(USA). Div. of Engineering and ae ye: 29 Mar 1978. Contracts 
N00014-75-C-0729;AT(49-24)-0211. 32p. (SERIAL-T—369). NTIS 
PC A03/MF AOl. 

Looking at the literature of reliability and life testing one does 
not see much on the use of the powerful methods of time series 
analysis. The methods of multivariate time series analysis are used in 
a novel way to investigate the interrelationships between a series of 
operating (running) times and a series of maintenance (down) times 
of a complex system. Specifically, the techniques of cross spectral 
analysis are applied to help obtain a Box-Jenkins type transfer 
function model for the running times and the down times of a 
nuclear reactor. A knowledge of the interrelationships between the 
running times and the down times is useful for an evaluation of 
maintenance policies, for replacement policy decisions, and for eval- 
uating the availability and the readiness of complex systems. 


26285 (CONF-781109—4) Use of waste heat from nuclear power 
plants. Olszewski, M. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AOl. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The paper details the Department of Energy (DOE) program 
concerning utilization of power plant reject heat conducted by the 
Oak Ridge National Laboratory (ORNL). A brief description of the 
historical development of the program is given and results of recent 
studies are outlined to indicate the scope of present efforts. A 
description of a DOE-sponsored project assessing uses for reject 
heat from the Vermont Yankee Nuclear Station is also given. 


26286 (ORAU/IEA—79-2(M)) Domestic and international de- 
ployment of reactor systems: status and rationale. Barkenbus, J.N.; 
Ohanian, M.J. (Oak Ridge Associated Universities, Inc., TN (USA). 
Inst. for = Analysis). Jan 1979. Contract EY-76-C-05-0033. 
35p. Dep. NTIS, PC A03/MF AO1. 

The objectives of this report are to summarize the existing 
and projected world nuclear capacity by country and by reactor 
type, to examine the reasons for the ascendancy gained by light 
water reactors (LWRs), and to consider factors that might be 
relevant to the deployment of future nuclear energy systems. 


26287 (ORNL/SUB—78/4258/1) U.S. LWR spent fuel inven- 
tories. Allen, J.H. (Nuclear Assurance Corp., Atlanta, GA (USA)). 
os a Contract W-7405-ENG-26. 215p. Dep. NTIS, PC AO1/ 

The spent fuel disposition of the utilities is changing month to 
month due to the shift in the nature and direction of private and 
government efforts to close the backend of the fuel cycle. This 
report provides inventory and projection information concerning 
fuel discharged from each US reactor that will refuel prior to 1991. 


ERA VOL. 4, NO. 10 


26288 (UTNL-R—0046) Fiscal 1976 report of meeting on heat 
and structures in nuclear engineering, and symposium on numerical 
analysis of transport and diffusion phenomena in nuclear engineering. 
(Tokyo Univ. (Japan). Nuclear Engineering Research Lab.). Jun 
1977. 55p. (In Japanese). (CONF-7703116—). Dep. NTIS, PC A04/ 
MF AOI. : 

From Meeting on heat and structures in nuclear engineering, 
and symposium on numerical analysis of transport and diffusion 
phenomena in nuclear engineering; Tokai, Ibaraki, Japan (16 Mar 
1977). 

Papers from this meeting were processed individually for 
inclusion in the data base. (RWR) 


26289 Sampling system for steam-operated power stations. Svo- 
boda, R.; Schmid, P. Brown Boveri Rev.; 65: No. 3, 179-188(Mar 
1978). 

The purpose of a sampling system is to monitor chemically 
the circuits in a steam-operated power station. It makes it possible to 
take representative samples for manual analysis in the laboratory and 
also provides facilities for finding certain chemical quantities by 
automatic measurement. This report is a survey of some essential 
features of a sampling system. The monitoring concept for a power 
plant circuit and the capabilities and limitations of automation dis- 
cussed in this article are based on the authors’ own experimental 
results and experience. A particular explanation is given of the limit 
conditions for representative sampling and exact measurement of 
conductivity. Finally, two examples, one for a 1000 MW nuclear 
power station and the other for a 450 MW oil-fired plant, provide 
some information on the practical design of sampling systems. 


26290 (RISLEY-Trans—3105) USSR energy program in the 
Tenth Five-Year Plan. Sansone, M.M. Translated from Com. Naz. 
Energ. Nucl., Not.; 22: No. 6, 78-79(Jun 1976). 7p. British Library 
Lending Div., Yorkshire, Eng. 

According to the directives for national economic develop- 
ment during the Tenth Five-Year Plan (1976—80), which emerged 
from the 25th Congress of the Soviet Communist Party, the produc- 
tion of electrical energy should rise to 1340 to 1380 x 10° kWh at the 
end of this period. The target set for the output from new power 
stations is 67,000 to 70,000 MW, of which 13,000 to 15,000 will be 
from nuclear power stations. In addition, the target for oil produc- 
tion in 1980 is set at 620 to 640 x 10° tonnes (490 x 10° in 1975), for 
natural gas 400 to 435 x 10° m* (289 x 10% in 1975), and for coal 790 
to 810 x 10® tonnes (700 x 10° in 1975). The proposed lines of 
development are described. 


26291 (RISLEY-Trans—3106) Soviet nuclear reactors in the 
ninth five-year plan. Lavrencic, D. Translated from Com. Naz. 
Energ. Nucl., Not.; 22: No. 6, 80-92(Jun 1976). 36p. British Library 
Lending Div., Yorkshire, Eng. 

Portions of document are illegible. 

Sufficient experience had been gained in the construction and 
operation of prototype nuclear power stations equipped with single- 
unit reactors with an output of a few hundred MW, like the NVAES 
and the BAES, to enable the Ninth Five-Year Plan to undertake the 
construction and commercial operation of medium-size (440 MWe) 
and large (1000 MWe) single-unit thermal nuclear reactors. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 26397, 26423, 26430, 26486, 
26490, 26553, 26564, 26565, 26568, 26569, 26570, 26580, 26582, 
26583, 26584, 26587, 26590, 26591, 26597, 26599, 26602, 26606, 
26607, 27120, 27123, 27138, 27195, 27208, 27691 


26292 (BNL-NUREG—24902) Review of modifications per- 
formed to core monitoring systems related to core reloading. Carew, 
J.F.; Diamond, D.J. (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1978. Contract EY-76-C-02-0016. 23p. Dep. NTIS, PC 
A02/MF AOl1. 

The recent increase in the number of licensees selecting new 
fuel suppliers for reload cycles has resulted in a trend toward Core 
Monitoring Systems (CMS) for which the cycle dependent data and 
the CMS software are supplied by different vendors. At the request 
of and under the direction of the Division of Operating Reactors, 
USNRC, a review of the qualification and documentation for these 
CMS has been made. Several potential problem areas in the determi- 
nation of CMS cycle dependent input involving empirical normaliza- 
tions and relatively complex neutronic analysis were identified. As 
representative of present qualification and documentation practices, 
Yankee Atomic Electric Co., Virginia Electric Power Co., Nuclear 
Associations International, Exxon Nuclear Co., Northeast Utilities 
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Service Co. and Jersey Central Power and Light were selected and 
reviewed in detail. 


26293 (CDAP-TR—010(Rev.)) Fission gas release (FGASRL). 
Mason, R.E. (Idaho National Engineering Lab., Idaho Falls (USA)). 
Mar 1978. Contract EY-76-C-07-1570. 38p. Dep. NTIS, PC A03/MF 
AOl. 

During irradiation of water reactor fuel rods, gaseous fission 
products are produced in the fuel and are slowly released to various 
voipd volumes in the fuel rods. The released fission gases degrade 
the initial fill gas thermal conductivity and thus change the thermal 
response of the fuel rods. Moreover, fuel rod internal pressure is 
increased so that the cladding mechanical response is affected. The 
fission gas release subcode FGASRL is intended for use in analytical 
codes which predict water reactor fuel pin behavior. The develop- 
ment effort was directed primarily at improving code predictions of 
the gas release model used in FRAP-S3 which overpredicts release 
of fuels irradiated at relatively low operating temperatures and 
therefore small gas release fractions. The fission gas release subcode 
(FGASRL) presented in the report describes a two-step gas release 
process: (a) fission gas release from fuel grains to the grain bound- 
aries, and (b) fission gas release from the grain boundaries to internal 
free volume of the fuel pin. 


26294 (CONF-780732—5) Fracture toughness of fabrication 
welds investigated by metallographic methods. Canonico, D.A.; 
Crouse, R.S. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AO1. 

From Metallographic Society Technical conference; Montre- 
al, Canada (16 Jul 1978). 

The intermediate scale test vessels (ITV) were fabricated to 
provide test specimens that have sufficient wall thickness and simu- 
late light water reactor pressure vessels. They were fabricated from 
grades of steel that are similar to those used for nuclear pressure 
vessels, having a wall thickness of 150mm and the same welded 
construction. They are, however, considerably smaller in height and 
diameter than actual vessels. To date, ten vessels have been fabricat- 
ed and eight have been tested. In preparation for testing the eighth 
vessel (ITV-8), an extensive investigation was conducted of the 
toughness properties of the fabrication weld. It was thoroughly 
characterized and the fracture specimens used in this metallographic 
investigation were taken from that weld metal. 


26295 (EPRI-NP—719-SR) Flaw evaluation procedures. Mar- 
ston, T.U. (American Society of Mechanical Engineers, New York). 
Aug 1978. 370p. Dep. NTIS, PC A16/MF AOl1. 

Appencis A , “Evaluation of Flaw Indications,” of ASME 
Section XI, ‘Rules for Inservice Inspection of Nuclear Power Plant 
Components,” contains procedures acceptable to the Boiler and 
Pressure Vessel Code Committee for establishing the acceptability of 
flaw indications found in nuclear pressure boundary components. 
The report contains a series of example problems that illustrate the 
evaluation procedures contained in Appendix A. These example 
problems determine acceptability under all operational and test 
conditions, considering such factors as flaw location, flaw size, flaw 
growth due to normal and abnormal loads, degradation of properties 
due to neutron fluence, and the application of linear elastic fracture 
mechanics (LEFM). In addition, the technical basis for the fracture 
analysis methods of Appendix A is provided, with documentation of 
the material properties shown for reference in the appendix. 


26296 (EPRI-NP—854) Methods for determining the cost of fuel 
failures in nuclear power plants. Final report. Pomeroy, D.L.; 
Waring, J.P. (Scandpower, Inc., Bethesda, MD (USA)). Aug 1978. 
380p. Dep. NTIS, PC A17/MF AO1. 

A study has been made of the cost of fuel failures in commer- 
cial nuclear power plants. Fifteen specific cost elements were identi- 
fied and related to 44 input parameters. Several other potential cost 
elements also are discussed. Using the cost relationships developed, 
about 300 cases were analyzed. These cases consider a wide range of 
fuel performance and parameter variations for large LWR’s. Calcu- 
lation of the cost elements for these illustrative cases provides a basis 
for comparison of the relative importance of these elements in 
contributing to the total cost of fuel failure. A listing is provided for 
the small computer code used for the analyses, as are the complete 
print-outs from the cases analyzed. 


26297 (EPRI-NP—856) Zircaloy cladding deformation and frac- 
ture analysis. Research projects 700 and 971; interim report, August 
1978. Miller, A.K. (Stanford Univ., CA); Challenger, K.D.; Smith, 
E.; Ranjan, G.V.; Cipolla, R.C. (Stanford Univ., CA (USA); Failure 
Analysis Associates, Palo Alto, CA (USA)). Jan 1978. 191p. Dep. 
NTIS, PC A09/MF AO1. 

A study to improve the performance of Zircaloy fuel rods is 
described which is directed primarily at the development of a 
mathematical model of their performance. The model is to be based 
on rational concepts of metallurgy, mechanics and other branches of 
science; it will include laboratory measurements and operating data 
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to establish appropriate values of the constants but the forms of the 
model will, insofar as possible, be based on fundamental concepts. 
Key aspects of the mechanistic model development process are (1) 
detailed prediction of the likely loadings imposed on the cladding by 
the thermal expansion of the UOz fuel pellets, (2) quantitative 
predictions of the stress and strain seen by the cladding as a response 
to these loadings and to the irradiation environment, (3) detailed 
interpretation and analysis of laboratory test results on failure of 
irradiated Zircaloy, and (4) development and verification of a model 
to predict fracture of the cladding by PCI. 


26298 (NEDO—24529) Analysis to justify increased allowable 
stresses for the Mark I vent header when sub; to pool swell 
impact loading. Kennedy, R.P.; Campbell, R.D.; Narver, R.B. - 
neering Decision Analysis Co., Palo Alto, CA (USA)). May 1978. 
44p. General Electric Co., San Jose, CA. 

The objective of this study is to demonstrate that for struc- 

tures subjected to short duration load time histories, the dynamically 
computed stress obtained from linear elastic analysis should be 
permitted to significantly exceed code specified stress limits (e.g., 
ASME code limits) which are applicable for static loads. An ap- 
proximate two-dimensional model of the Mark I vent header subject- 
ed to pool swell impact load is used for this demonstration. A series 
of nonlinear static and dynamic analyses are performed until collapse 
is calculated for both static and dynamic application of the load. The 
static collapse load is compared to the static load corresponding to 
an elastically calculated code specified stress limit and the static 
reserve margin against collapse, R/sub S/, is defined for this stress 
limit. Similarly, the dynamic reserve margin against collapse, R/sub 
D/, is defined by the ratio of the dynamic collapse load to the 
dynamic load corresponding to the same elastically calculated stress 
limit. 
26299 (NUREG—0531) Investigation and evaluation of stress- 
corrosion cracking in piping of light water reactor plants. (Nuclear 
Regulatory Commission, Washington, DC (USA)). Jan 1979. 95p. 
Dep. NTIS, PC A05/MF AO1. 

In 1975, a Pipe Cracking Study Group, established by the 
United States Nuclear Regulatory Commission (USNRC), reviewed 
intergranular stress-corrosion cracking (IGSCC) in Bioling Water 
Reactors (BWRs) and issued a report. During 1978, IGSCC was 


reported for the first time in large-diameter piping (> 20 in.) in a 
BWR in Germany. This discovery, together with the reported 
questions concerning the interpretation of ultrasonic inspections, 

to the activation of a new Pipe Crack Study Group (PCSG) by 
USNRC. The charter of the new PCSG was expanded: (1) to 


led 


include review of potential for stress-corrosion cracking in Pressur- 
ized Water Reactors (PWRs) as well as BWRs, (2) to examine 
operating experience in foreign reactors relevant to IGSCC, and (3) 
to study five specific questions. The PCSG limited the scope of the 
study to BWR and PWR piping runs and safe ends attached to the 
reactor pressure vessel. Not considered were components such as the 
reactor pressure vessel, pumps, valves, steam generators, large steam 
turbines, etc. Throughout this report, as well as in the title, the safe 
ends are arbitrarily defined as piping. 


26300 (NUREG/CR—0285) LWR pressure vessel irradiation 
surveillance dosimetry. Quarterly progress report, January—March 
1978. Guthrie, G.L.; Lippincott, E.P.; McElroy, W.N.; Gold, R. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Sep 1978. Contract EY-76-C-14-2170. 90p. (HEDL-TME—78-6). 
Dep. NTIS, PC A06/MF AOI. 

Program objectives and progress to date in LWR pressure 
vessel irradiation surveillance dosimetry are summarized. Activities 
by Hanford Engineering Development Laboratory, National Bureau 
of Standards, Oak Ridge National Laboratory, and Rockwell Inter- 
national Energy Systems Group are reported. 


26301 (NUREG/CR—0300) Gap conductance test Series-2: test 
results report for Tests GC 2-1, GC 2-2, and GC 2-3. Garner, R.W.; 
Sparks, D.T.; Smith, R.H.; Klink, P.H.; Schwieder, D.H.; MacDon- 
ald, P.E. (Idaho National Engineering Lab., Idaho Falls (USA)). 
Nov 1978. Contract EY-76-C-07-1570. 138p. (TREE—1268). Dep. 
NTIS, PC E04/MF E04. 

Light water reactor (LWR) fuel behavior studies are bei 
conducted by the Thermal Fuels Behavior Program of EG and 
Idaho, Inc. These studies are being performed in the Power Burst 
Facility (PBF) at the Idaho National Engineering Laboratory 
(INEL). As a part of the fuel behavior studies, a series of tests to 
evaluate gap conductance in LWR design fuel rods has been initiat- 
ed. The results obtained from three of these tests, Gap Conductance 
Tests GC 2-1, GC 2-2, and GC 2-3, are presented. The experimental 
data were used as a basis for evaluating the effects of variations in 
LWR fuel rod design parameters of initial pellet-to-cladding gap 
width, fill gas composition, and fuel density on the thermal response 
of fuel rods and the heat transfer coefficient (gap conductance) 
across the pellet-to-cladding gap. 
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26302 (NUREG/CR—0404) Effects of the depletion and buildup 
of fissile nuclides and of *°*U fast fissions on fission product decay 
power. Trapp, T.J. Jr. (Oregon State Univ., Corvallis (USA). Dept. 
of Nuclear Engineering). Jul 1978. 192p. (QSU-NE—7806). Dep. 
NTIS, PC A10/MF AOl. 

The major source of power in the first 0 to 10,000 seconds 
after shutdown in a light water reactor (LWR) is the decay power of 
the fission products. The total decay power in LWR’s result from 
fission products formed in thermal fissions of *°U, 7**Pu, and ***Pu 
and fast fissions of ***U. This dissertation investigates the magnitude 
of the fission product decay power and its associated uncertainty 
when fission products are formed from several fissionable nuclides 
each fissioning at a time varyin rate. This time dependence in 
LWR’s includes depletion of **U, buildup of #®Pu and **'Pu, and 
the fast fissions of ***U. The fission rates of each nuclide were 
expanded in a series about the reactor shutdown time. The contribu- 
tion to the total decay power from the fission products of each 
fissionable nuclide was evaluated by analytically integrating the 
summation equations using the series expansion as the source term. 
The decay power from reactor cycles which model the fission rates 
in LWR’s was analyzed. The calculations show the acutal decay 
power in LWR’s is always less than the standard **°U decay power 
with uncertainties of the same order of magnitude as the standard 
235 uncertainties. 


26303 (NUREG/CR—0472) Approximate method of elastic— 
plastic fracture analysis for nozzle corner cracks. Merkle, J.G. (Oak 
Ridge National Lab., TN (USA)). 3 Nov 1978. Contract W-7405- 
ENG-26. 42p. Dep. NTIS, PC A03/MF AO1. 

Two intermediate test vessels with inside nozzle corner 
cracks have been pressurized to failure at ORNL by the Heavy- 
Section Steel Technology (HSST) program. Vessel V-5 leaked with- 
out fracturing at 88°C (190°F), and vessel V-9 failed by fast fracture 
at 24°C (75°F) as expected. The nozzle corner failure strains were 
6.5 and 8.4 percent both considerably greater than pretest plane 
strain estimates. The inside nozzle corner tangential strains were 
negative, implying transverse contraction along the crack front. 
Therefore, both vessels were reanalyzed, considering the effects of 

artial transverse restraint by means of the Irwin B/sub Ic/ formula. 
n addition, it was found possible to accurately estimate the nozzle 
corner pressure-strain curve by either of two semiempirical equa- 
tions, both of which agree with the elastic and fully plastic behavior 
of the vessels. Calculations of failure strain and fracture toughness 
corresponding to the measured final strain and flaw size are made for 
both vessels, and the results agree well with the measured values. 


26304 (NUREG/CR—0560) Data report for the NRC/PNL 
Halden Assembly IFA-432, Hann, C.R.; Bradley, E.R.; Cunningham, 
M.E.; Lanning, D.D.; Marshall, R.K.; Williford, R.E. (Battelle Pacif- 
ic Northwest Labs., Richland, WA (USA)). Aug 1978. Contract EY- 
76-C-06-1830. 194p. (PNL—2673). Dep. NTIS, PC A09/MF AOI1. 
The _— presents the in-reactor data collected from the 
NRC/PNL Halden Assembly IFA-432 as a part of the program 
entitled "Experimental Vertification of Steady State Fuel Codes,” 
seg by the Fuel Behavior Research Branch of the USNRC. 
purpose of this program is to reduce the uncertainties of 
calculating the thermal stored energy in an operating nuclear fuel 
rod. The report presents fuel centerline thermocouple readings, 
cladding elongation monitor readings, rod internal pressure readings, 
and neutron detector readings. The neutron detector readings were 
corrected to represent rod local powers at the thermocouple loca- 
tions. These data are presented in the form of plots of the variables 
versus time during the portion of the irradiation period from Decem- 
ber 1975 to January 1978. Also included are descriptions of the test 
rationale, assembly and rod designs, test facility, instrument array 
and calibration, and data processing methods. Topical reports dis- 
cussing specific aspects and results of the data analysis are refer- 
enced. As of May 1978, the assembly burnup had reached its design 
goal of 20,000 MWd/MTM. However, it has been decided to leave 
the assembly in core to collect high burnup fission gas release data. 
The xenon-filled Rod 4 was replaced with the non-instrumented Rod 
8 (Rod 1 design) after the first cycle. Six of the twelve original 
thermocouples, four of the six cladding elongation monitors, all 
SPND’S and all pressure transducers remain operable at this writing. 


26305 (NUREG/CR—0582) Evaluating strength and ductility of 
irradiated zircaloy. Task 5. Quarterly progress report, April—June, 
1978. Lowry, L.M.; Markworth, A.J.; Perrin, J.S.; Gallagher, W.J. 
(Battelle Columbus Labs., OH (USA)). Sep 1978. 30p. (BMI—2007). 
Dep. NTIS, PC A03/MF AOI. 
The objective of the program is to establish a mechanical- 
propenty data base that can be used to predict the performance of 
ircaloy cladding under various postulated off-normal, transient, 
and accident conditions in a power reactor. Progress is summarized 
in spent fuel rod characterization, tensile tests, development of 
nonlinear data-analysis techniques, comparison of isothermal and 
anisothermal uniform-elongation tensile data, and transient-heating 
tube burst tests. 
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26306 Fuel assembly for a nuclear reactor. Sugisaki, T.; Horiu- 
chi, T.; Ogasawara, H.; Yamanari, S.; Tominaga, K. (to Hitachi, 
Ltd.). US Patent 4,123,327. 31 Oct 1978. Priority date 30 May 1975, 
Japan. 8p. 

Fuel assemblies forming the core of a nuclear reactor each 
include an open-ended tubular channel, upper and lower tie plates 
formed therein with a multitude of through holes and arranged in 
the vicinity of upper and lower ends of the tubular channel respec- 
tively, and elongated fuel elements located parallel to one another 
and extending between the upper and lower tie plates. The channel 
of each fuel assembly is formed in its walls with openings which are 
disposed below the upper tie plate and above the upper end edge of 
the fuel of each fuel element. 


26307 Nuclear fuel element and method for fabricating the nucle- 
ar fuel element. Shinbo, K. (to Hitachi, Ltd.). US Patent 4,123,326. 
31 Oct 1978. Priority date 22 May 1974, Japan. 8p. _ 

The opposite ends of a fuel cladding are sealed with end 
plugs. A plurality of UO: pellets are charged into the fuel cladding. 
Defined in the lower portion of the fuel cladding is a gas plenum 
which houses fission products therein. Charged in the plenum de- 
fined in the nuclear fuel element is a material (such as boron carbide) 
which absorbs neutrons and produces helium. 


26308 Mixed oxide fuel pellet for fuel rod of nuclear reactor 
core. Ocken, H. (to Electric Power Research Inst., Inc.). US Patent 
4,120,752. 17 Oct 1978. Filed date 4 Aug 1976. 4p. 

Disclosed is a fuel pellet comprised of an inner cylindrical 
part provided with a mixture of uranium oxide and plutonium oxide, 
and an outer annular part integral with the inner part and containing 
uranium oxide free of plutonium oxide. The fuel pellet is adapted to 
be inserted into a fuel rod with other such pellets in end-to-end 
relationship. The pellet is formed by cold pressing the uranium oxide 
and plutonium oxide in respective inner and outer parts, then sinter- 
ing the parts to form a monolithic body with the two parts integral 
with each other. 


26309 Core catcher for nuclear reactor core meltdown contain- 
ment. Driscoll, M.J.; Bowman, F.L. (to Massachusetts Inst. of 
Tech.). US Patent 4,113,560. 12 Sep 1978. Filed date 15 Sep 1976. 
4p. 


A bed of graphite particles is placed beneath a nuclear reactor 
core outside the pressure vessel but within the containment building 
to catch the core debris in the event of failure of the emergency core 
cooling system. Spray cooling of the debris and graphite particles 
together with draining and flooding of coolant fluid of the graphite 
bed is provided to prevent debris slump-through to the bottom of the 
bed. 


26310 Noise source estimation of boiling water reactor power 
fluctuation by autoregression. Fukunishi, K. (Hitachi, Ltd., Kan- 
agawa, Japan). Nucl. Sci. Eng.; 67: No. 3, 296-308(Sep 1978). 

Some attempts have been made to investigate noise sources in 
a boiling water reactor (BWR) by multivariate random data analy- 
ses. Autoregression and multivariate coherency such as partial and/ 
or multiple coherency have been introduced to the analysis of time 
series data gathered from a medium-sized BWR plant (BWR-3) of 
460-MW electric power to evaluate linear relations among multiple 
inputs and outputs that are coupled with each other by sophisticated 
feedbacks. Through these attempts, the main local disturbance that 
leads to the peak in the spectrum of reactor power noise and is 
classified as global noise has been concluded to be caused by noise 
sources originated, not outside the reactor core, but inside the 
reactor core itself. Furthermore, the noise sources in the core have 
been found to be the turbulence of bubble generation and extinction 
in the lower region of coolant flow channel. It is found that the noise 
sources have different resonant frequencies that depend on the 
running speeds of coolant flows in fuel assemblies near the bottom 
local detector. It can also be shown that pressure waves induced by 
the local disturbances propagate into the coolant water in the lower 
core plenum, where they are mixed together into a single-pressure 
wave whose resonant frequency corresponds to the peak frequency 
in the spectrum of reactor power noise. 


26311 Containment negative pressure evaluation. Webb, S.W. 
(Gilbert Associates, Inc., Reading, PA). Nucl. Technol.; 39: No. 1, 
41-45(Jun 1978). 

The decrease in containment pressure following inadvertent 
actuation of the containment sprays has been evaluated. The depres- 
surization occurs in two definite phases involving the short-term 
depressurization due to mass transport and the long-term depressuri- 
zation due to heat transfer. Either phase may determine the maxi- 
mum depressurization. Simple models may overestimate the maxi- 
mum depressurization by 50% or more; therefore, transient models 
are needed to avoid unnecessary conservatism. 
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26312 Technical bases for the SRSS method of combining dynam- 
ic responses. Subramanian, C.V.; Kennedy, R.P. San Jose, CA; 
General Electric Co. (Apr 1978). 49p. (NP—23305). 

Nuclear power plant structures and equipment are designed 
to accommodate many operational and transient type loads and load 
combinations. Included are such postulated events as the loss of 
coolant accident and high intensity earthquakes. In most cases for 
dynamic loadings, the peak structural dynamic response is calculated 
using linear elastic multi-degree of freedom system analysis. When 
two or more structural dynamic responses are considered, the peak 
response from each dynamic loading event is combined using the 
square root of the sum of square rule (SRSS). Subsequently, this 
combined peak dynamic response is added absolutely to the calculat- 
ed static or slowly varying response. The purpose of this executive 
summary report is to highlight the significant results and conclusions 
of the Mark II SRSS study and to present important information 
from subsequent technical studies described. 


26313 Corrosion fatigue strength of turbine materials under oper- 
ational-line stress. Schieferstein, U.; Schmitz, F. (Kraftwerk Union 
A.G., Muelheim an der Ruhr (Germany, F.R.)). VGB Kraftwerk- 
stech.; 58: No. 3, 193-200(Mar 1978). (In German). 

One of the most corrosionable sections, the transfer section 
from dry to wet steam in the turbine, is the water-steam circuit 
between steam generator and turbine. This section of initial conden- 
sation is spread out and distributed in the turbine according to the 
state and flow of steam over several blading stages. There are many 
theoretical considerations as to the chemical processes that might 
take place in the section named, but no excet operational measure- 
ments. Fatigue strength-corrosion tests on entire turbine blade steels 
are described in the present work. Saturated, adjusted to almost 
neutral (pH 6 to 8.5), common salt solution was used as corrosion 
agent. The investigations were perfored as parameter study, as it is 
not possible to take account of all essential influencing parameters 
for the turbine operation simultaneously in the laboratory. The 
fatigue strength measured in pure power plant condensate or in 
saturated salt solution is compared to that measured in air, additional 
mechanical notch effect in fatigue corrosion stressing is indicated. 
Finally, a report is given on ivestigations on crack damage on ND 
rotors in the nuclear power plant at Wuergassen. 


26314 Project management for nuclear power plants with light 
water reactors. Fischer, B. Brown Boveri Rev.; 65: No. 3, 162-164(Mar 
1978). 

The nuclear power plants being built today have outputs in 
the broad range between 900 and 1300 MWE. The project develop- 
ment of these plants is largely characterized by the official licensing 
procedures. High technical demands and the economic significance 
of such projects necessitate an efficient and competent organization 
to manage them. 


26315 Steam turbines for district heating in nuclear power plants. 
Muhlhauser, H. Brown Boveri Rev.; 65: No. 3, 193-202(Mar 1978). 

By incorporating various types of power plant in district 
heating schemes a major contribution can be made to the efficient 
utilization of energy. This article discusses several possible ways of 
extracting heat from nuclear power plant cycles for use in district 
heating schemes. Various methods of incorporating heating turbines 
in saturated steam cycles are outlined. On the basis of a plant with an 
electrical output of 1000 MW, possible turbines for different heat 
extraction rates are shown. The article concludes with a brief 
discussion on district heating turbines for use in conjunction with 
high temperature reactor plants. 


26316 Leibstadt 940 MW nuclear power station. Diener, W.; 
Skinner, R.; Trosch, R. Brown Boveri Rev.; 65: No. 3, 154-161(Mar 
1978). 

The Consortium BBC-GETSCO won the turnkey contract 
for the construction of the Leibstadt nuclear power station at the end 
of 1973. The article describes the scope of supply of the Consortium, 
the main design criteria for the power station, the most important 
components and systems and also the current state of construction. 


26317 Radiation level in the turbine building during operation of 
a boiling water reactor. Perrinjaquet, M.; Aubert, J.F.; Svoboda, R.; 
Ziffermayer, G. Brown Boveri Rev.; 65: No. 3, 165- 171(Mar 1978). 

A method is described for detailed calculation of the radiation 
level in the conventional part of a plant with boiling water reactor 
(BWR). The computations are based on results of measurements 
carried out in the course of operation at the nuclear power stations 
Oskarshamn II (Sweden) and Muhleberg (Switzerland). As a result 
of these extensive measurements, it proved possible to refine the 
calculation methods which now enable the dose rate to be deter- 
mined accurately at any given point in a BWR turbine building. This 
means that the radiation protection requirements can already be 
optimized at the layout planning stage, thus bringing about a consid- 
erable reduction in the exposure of personnel to radiation. 
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26318 Concept for routine checks and radiation protection in the 
turboset region of a nuclear power plant with boiling water reactor. 
Meyer, U.; Slavitschek, G. Brown Boveri Rev.; 65: No. 3, 172- 
178(Mar 1978). 

Maintenance work in nuclear power — with boiling water 
reactors, even in the conventional part of the plant, is associated 
with a certain amount of radiation. Modern technology includes 
precautions against radiation which ensure that the pd plant can 
operate within authorized dose limits. In view of the operator's 
interest in attaining further reductions of radiation, a concept was 
developed for the turbine region which restricts access for routine 
checking procedures. The concept provides remote supervision such 
as television, aerosol monitoring and lead glass windows, in order to 
compensate for the information on the state of the plant which can 
no longer be obtained by direct access. 


26319 Evaluation of new a precoat materials. 
Knight, J.T.; Halbfoster, J. (Ecodyn Graver Water Div, 
Union, NJ). Am. Soc. Mech. Eng., [Pap.]; TN Bs, 1-11(1978). 

An investigation into the problems associated with filter 
precoat materials used in LWR radwaste systems has led to the 
development of a new type of precoat material. A laboratory pi 
plant study included testing on powdered resin, cellulose fil 
polyacrylonitrile fibers, diatomaceous earth, and several proprietary 
mixtures to assess performance in terms of precoatability, precoat 
bleedthrough, suspended and dissolved solids reduction, as well as 
oil removal. The results obtained with a special fiber-powdered resin 
mixture were superior, in nearly every test, to conventional materi- 
als. Subsequent field trials at operating BWR’s confirmed the labora- 
tory results. In addition, higher DF’s were achieved and element 
fouling was significantly reduced. 
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REFER ALSO TO CITATION(S) 26292, 26293, 
26296, 26297, 26299, 26300, 26302, 26304, 26305, 
26311, 26314, 26315, 26397, 26416, 26423, 26484, 
26533, 26534, 26542, 26543, 26544, 26545, 26547, 
26552, 26553, 26555, 26556, 26557, 26558, 26559, 
26562, 26565, 26577, 26578, 26580, 26583, 26584, 
26591, 26599, 26600, 26606, 26607, 26609, 26610, 
26613, 27120, 27123, 27147, 27213, 27229 


26320 (BAW—1508) 400-MWe Consolidated Nuclear Steam 
System (CNSS). 1200-MWt Phase 2A interim studies. (Babcock and 
Wilcox Co., Lynchburg, VA (USA). Nuclear Power Generation 
Div.). Sep 1978. Contract W-7405-ENG-26. 156p. (ORNL/Sub— 
4390/6). Dep. NTIS, PC A08/MF A011. 

The Phase 2A interim studies of the Consolidated Nuclear 
Steam System (CNSS) consisted of a number of separate task studies 
addressing the design concepts developed during the Phase 1 study 
reported in BAW—1445. The p of the interim studies was to 
better establish overall concept Feasibility from both a hardware and 
economic standpoint, to e modification and additions to the 
design where appropriate, and to understand and reduce the techni- 
cal risks in critical areas of the design. The work on these task 
studies included input from Barberton, Mt. Vernon, and the Alliance 
Research Center as well as United Engineers and Constructors (UE 
and C). The UE and C work was carried out under a separate DOE 
contract. 


26321 (COO—4068-24) Balance-of-plant outage availability 
study. Phase I. Extension report. Thomasson, F.R. (Babcock and 
Wilcox Co., Alliance, OH (USA). Contract Research Div.). 
1978. Contract EY-76-C-02-4068. 173p. (BAW—1488). Dep. NTIS, 
PC A08/MF AO. 

After completion of the Phase 1 —— Outage Availabil- 
ity Study, Babcock and Wilcox and the U.S. Department of Energy 
entered into a supplemental agreement to perform a balance-of-plant 
maintenance, inspection, and test study with the cooperation of 
Duke Power Company and Arkansas Power and Light Company. 
The objectives were (1) to expand the Phase 1 data base, including 
balance-of-plant activities, to reduce outage time and increase plant 
availability and (2) to conduct an onsite review of plant maintenance, 
practices to complement the utility efforts in reducing pens nl 
and increasing on-line operational time. Data were obtained from (1) 
observations during the 1977 refueling outage at Oconee 3, (2) 
review of maintenance practices during the Arkansas Nuclear One, 
Unit 1, operational cycle in 1977, and (3) selected observations of the 
1978 refueling outage at ANO-1l. Accumulated data were then 
reviewed and analyzed to produce a list of improvement recommen- 
dations for Oconee 3 and ANO-1 that can be generically applied to 
plants of similar design and construction. 
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26322 (KAPL—4107) i utilization potential in light water 


lopment Program). : 
McCoy, D.F.; Capossela, H.J.; Mendelson, M.R. (Knolls p Pie 
Power Lab., Schenectady, NY (USA)). Sep 1978. Contract EY-C- 
02-0052. 62p. Dep. NTIS, PC A04/MF AO1. 

Most U.S. nuclear power plants are light water reactors 
(LWRs) operating without fuel recycle, i.e., on a once-through basis. 
To significantly reduce the projected uranium demand, the uranium 
fuel utilization of the LWRs must be improved. The purpose of the 
study is to determine the maximum fuel utilization, as measured by 
energy production per short ton of UsOs (Mwy/st UsOs), achievable 
by reactor design optimization of a practical once-through PWR. 
The areas examined for potential gains include the following: reac- 
tivity control systems, increased depletion, and the thorium fuel 
cycle. Although similar gains in fuel utilization could likely be 
achieved in a BWR, this report concentrates on PWRs. Although 
fuel utilization could be improved by reducing the diffusion plant 
tails assay, the report, which deals only with reactor design has 
assumed that tails assay is held at 0.2% U-235. The following 
conclusions are drawn from this study: (1) the use of movable fuel 
for reactivity control results in gains in fuel utilization compared 
with present types of LWR concepts. (2) For average fuel depletions 
up to 50,000 Mwd/mt, the uranium fuel cycle requires less UsOs 
consumption than the thorium fuel cycle when the same basic 
reactor concept is used for both. (3) The gain in fuel utilization due 
to increased average depletion is small for the uranium fuel system in 
the range of 35,000 to 50,000 Mwd/mt; for the thorium fuel system, 
an increase of ~ 10% is calculated over the same depletion range. 
(4) The maximum gain in fuel utilization for a practical PWR which 
would incorporate the use of movable fuel without changing the 
design of the core reflector is about 30%. If a PWR were designed 
with a power producing exterior blanket that could reduce the 
neutron leakage from 4% (characteristic of present reactors) to 1%, 
a maximum overall gain of 50 to 60% in fuel utilization might be 
realized. 


26323 (PB—284104) In-plant source term measurements at Fort 
Calhoun Station - Unit 1. Topical technical report. Dyer, N.C.; Keller, 
J.H.; Bunting, R.L.; Motes, B.G.; Croney, §.T. (Idaho National 
Engineerin b., Idaho Falls (USA); Allied Chemical Corp., Idaho 
Falls, ID (USA)). Jul 1978. Contract DOE-EY-76-C-07-1570. 215p. 
NTIS PC A10/MF AO1. 

Data obtained from an in-plant source term measurement 
program are presented. The objective of this program is to provide 
operational data that can be used in the generic evaluation of plant 
system design in the licensing process and for updating of the 
calculational models used by the NRC staff in their evaluation of 
radioactive waste management systems for operating pressurized 
water reactors. A data base is provided for radioisotope inventory in 
plant systems, radioactive waste management system performance, 
and source terms for both liquid and gaseous systems. Data present- 
ed were obtained at the Fort Calhoun Station - Unit 1, operated by 
the Omaha Public Power District (OPPD), located at Blair, Nebras- 
ka. In-plant measurements were conducted during the time period 
from August, 1976 through February 1977. This plant is the first of a 
planned series of six (6) operating PWR’s to be studied. 


26324 Measured distribution of neutrons inside containment of a 
PWR. Butler, H.M.; Ohnesorge, W.F.; Auxier, J.A. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 30: 611-612(1978). 
(CONF-7811 109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


26325 (UCRL—81346) Survey of neutrons inside the contain- 
ment of a pressurized water reactor. Hankins, D.E; Griffith, R.V. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 27 
Sep 1978. Contract W-7405-ENG-48. 15p. (CONF-781105—62). 
Dep. NTIS, PC A02/MF AOI. 
From ANS meeting; Washington, DC, USA (12 Nov 1978). 
A neutron survey was made inside the containment of the 
Farley Nuclear Plant, Alabama Power and Light Company, Dothan, 
Alabama, in November 1977. The survey was made to determine the 
spectra of leakage neutrons and to evaluate the accuracy of albedo 
neutron dosimeters and a 9-in.-diameter sphere rem meter. The 
survey also covered variations in the neutron spectra, the ratio of 
ma-to-neutron dose rates, and the thermal neutron component of 
the neutron dose. 


26326 (JPRS—72194) Translations on Eastern Europe. 7 Nov 
1978. Translation of Scientific Affairs No. 606. 19p. NTIS. 

The site analysis and construction procedures for the Krsko 
- o. reactor are described. Specifications of the reactor are includ- 
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26327 Valve arrangement for a nuclear plant residual heat remov- 
al system. Fidler, G.L.; Hill, R.A.; Carrera, J.P. (to Westinghouse 
Electric Corp.). US Patent 4,113,561. 12 Sep 1978. Filed date 17 
May 1976. 6p. 

Disclosed is an improved valve arrangement for a two-train 
Residual Heat Removal System (RHRS) of a nuclear reactor plant 
which ensures operational a of the system under single failure 
circumstances including loss of one of two electrical power sources. 


26328 (BNWL-tr—347) Emission of fission products by a fuel 
rod having a high-conductance leak in the top part and subjected to 
power cycling: CYFON 1 experiment. Chenebault, P.; Kurka, G.; 
Harrer, A.; Lasne, G.; Vivier, M. (CEA Centre d'Etudes Nucleaires 
de Grenoble, 38 (France). Dept. de Metallurgie). Sep 1978. Transla- 
tion of French report DMG No. 103/77. 48p. Dep. NTIS, MF A01. 

Portions ofd document are illegible. 

A UO: fuel rod clad with Zircaloy-4 and having a 0.3-mm- 
diameter hole near the upper plug was irradiated in a pressurized- 
water thermosiphon boiler placed in the Siloe reactor of CEN- 
Grenoble. During irradiation, the fuel rod was subjected to a daily 
power cycling between 200 and 400 W/cm, simulating load-follow- 
ing conditions. The total activity emitted by the fuel into the coolant 
increases when the power is lowered. At 200 W/cm, the short- 
ag species are more abundant in the coolant than at 400 W/cm. 

J naar ogy already noted previously, reverses on the 30th 
day of irradiation. 
26329 Industrial technique. Jabsen, F.S. (to Babcock and Wilcox 
Co.). US Patent 4,110,157. 29 f Aug 1978. Filed date 10 Nov 1976. 8p. 

An illustrative embodiment of the invention provides a con- 
trol rod system locking device adapted to engage an elongated 
extension shaft, releasably coupled at one end to the control rod 
assembly and releasably coupled at its other end to the control rod 
drive, to prevent rotation of the shaft about its longitudinal axis with 
respect to the control rod assembly. 


26330 Thermocouple hot junction receptacle for a nuclear reac- 
tor. Meuschke, R.E.; Martinez, J.M. (to Westinghouse Electric 
Corp.). US Patent 4,106,983. 15 Aug 1978. Filed date 15 Jan 1976. 
4p. 


A receptacle and arrangement is disclosed for positioning a 
thermocouple junction in the reactor coolant fluid stream exiting the 
fuel assemblies of a nuclear reactor. 


26331 Optimum fuel loading and operation planning for light 
water reactor power stations. Part I. Pressurized water reactor case 
study. Hoshino, T. (Kyoto Univ., Japan). Nucl. Technol.; 39: No. 1, 
46-62(Jun 1978). 

A planning tool for strategic operation of nuclear power 
plants has been presented with a wider view on the overall utility 
system management. The tool was flexible enough to be capable of 
checking the feasibility of the as pee alternative plans as well as 
optimizing the plans in terms of the minimization of system operating 
costs over several refueling cycles. The problem was defined in a 
small-scale utility system that consisted of a nuclear power plant and 
a replacement power station. The optimum design was made on an 
in-core refueling pattern, its associated number of fuel assemblies, 
and the time length of coastdown operation. The optimization was 
subject to several physical and engineering constraints on reactor 
operation. Following the general decomposition approach, the 
method utilized iterative linear programming and a gradient projec- 
tion algorithm of nonlinear programming. A typical pressurized 
water reactor was studied. The economic gain was obtained mainly 
by filling margins originally involved in the reactivity and burnup 
limitations as well as by optimum coastdown operations. The flexi- 
bility of the method was especially enhanced in a case of recovery 
planning after unexpected plant outages with subsequent forced 
power reductions. 
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REFER ALSO TO CITATION(S) 25602, 26429, 26590, 27084, 
27140, 27204, 27267, 27270 


26332 (CONF-781105—88) Gas-Cooled Reactors: the impor- 
tance of their development. Kasten, P.R. (Oak Ridge National Lab., 
TN (USA)). 16 Nov 1978. Contract W-7405-ENG-26. 28p. Dep. 
NTIS, PC A03/MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Gas-Cooled Reactors are considered to have a significant 
future impact on the “pp plication of fission energy. The specific types 
are the steam-cycle High-Temperature Gas-Cooled Reactor, the 
Gas-Cooled Fast Breeder Reactor, the gas-turbine HTGR, and the 
Very High-Temperature Process Heat Reactor. The importance of 
developing the above systems is discussed relative to alternative 
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fission power systems involving Light Water Reactors, Heavy 
Water Reactors, Spectral Shift Controlled Reactors, and Liquid- 
Metal-Cooled Fast Breeder Reactors. A primary advantage of devel- 
oping GCRs as a class lies in the technology and cost interrelations, 
permitting cost-effective development of systems having diverse 
applications. Further, HTGR-type systems have highly prolifera- 
tion-resistant characteristics and very attractive safety features. Fi- 
nally, such systems and GCFRs are mutally complementary. Over- 
all, GCRs provide interrelated systems that serve different purposes 
and needs; their development can proceed in stages that provide 
early benefits while contributing to future needs. It is concluded that 
the long-term importance of the various GCRs is as follows: HTGR, 
providing a technology for economic GCFRs and HTGR-GTs, 
while providing a proliferation-resistant reactor system having early 
economic and fuel utilization benefits; GCFR, providing relatively 
low cost fissile fuel and reducing overall separative work needs at 
capital costs lower than those for LMFBRs; HTGR-GT (in combi- 
nation with a bottoming cycle), providing a very high thermal 
efficiency system having low capital costs and improved fuel utiliza- 
tion and technology pertinent to VHTRs; HTGR-GT, providing a 
power system well suited for dry cooling conditions for low-tem- 
perature process heat needs; and VHTR, providing a high-tempera- 
ture heat source for hydrogen production processes. 


26333 (EPRI-NP—890-SY) Comprehensive study of the operat- 
ing and testing experience during the startup and initial operation at 
the Fort St. Vrain HTGR. Summary report. Van Howe, K.R.; Rau- 
denbush, M.H. (Stoller (S.M.) Corp., Boulder, CO (USA)). Aug 
1978. 24p. Dep. NTIS, PC A02/MF AOl. 

The contents of the accompanying Phase I, II and III reports 
on the Fort St. Vrain HTGR plant startup experiences are summa- 
rized, and overall conclusions related to these experiences are 
drawn. In summarizing the various experiences, individual experi- 
ences have been placed under one of the following general catego- 
ries: (1) experiences associated with fabrication, construction and 
startup management; (2) experiences associated with design details 
which have general applicability; and (3) experiences associated with 
design details which are unique to the gas-cooled reactor concept. 
The experiences associated with the first two general categories 
have some applicability outside of gas-cooled reactors, while experi- 
ences associated with the third general category are more specific to 
reactors with design features similar to those of the Fort St. Vrain 


plant. Under each general category the specific experiences at Fort 
St. Vrain are discussed in terms of a generic item such as "inadequate 
capacity of equipment” and references to the discussion of the 
specific experiences in the three phase reports are presented. The 
summary report therefore serves as a guide to the discussions of the 
specific experiences contained in the three accompanying phase 
reports. 


26334 (GA-A—14980(Vol.1)) Large high-temperature gas-cooled 
reactor medium-enriched uranium spent fuel element definitions and 
block flows. Zane, G.; Georghiou, D.L.; Everline, C.J. (General 
Atomic Co., San Diego, CA (USA)). Aug 1978. Contract EY-76-C- 
03-0167. 30p. Dep. NTIS, PC A03/MF AOl1. 

This report describes the medium-enriched uranium, thorium- 
based fuel cycle for a large high temperature gas-cooled reactor 
(LHTGR). Although primary emphasis is on defining the isotopic 
inventories of spent fuel elements, the total fuel cycle is discussed 
along with the LHTGR core and the reprocessing/refabrication 
facility, the methodology used to characterize the spent fuel ele- 
ments, and the data pertaining to fissile and fertile particle construc- 
tion, fresh fuel specifications, and block flows. 


26335 (GA-A—14980(Vol.2)) Large high-temperature gas-cooled 
reactor medium-enriched uranium spent fuel element definitions and 
block flows. Volume II. Zane, G.; Georghiou, D.L.; Everline, C.J. 
(General Atomic Co., San Diego, CA (USA)). Aug 1978. Contract 
EY-76-C-03-0167. 632p. Dep. NTIS, PC A99/MF AO1. 

Data tables are presented concerning initial fuel element 
definitions; transitional fuel element definitions; and equilibrium fuel 
element definitions. 


26336 (GA-A—15018) Measurement and modelling of postirra- 
diation fission product release from HTGR fuel particles under acci- 
dent conditions. Myers, B.F.; Morrissey, R.E. (General Atomic Co., 
San Diego, CA (USA)). Dec 1978. Contract EY-76-C-03-0167-065. 
152p. Dep. NTIS, PC A08/MF AO1. 

A study was performed to provide a description of the release 
of fission products from failed fuel particles during a core heatup 
event in an HTGR. The need for this study was established in the 
Accident Initiation and Progression Analysis program. The release 
of fission products was measured from laser-failed BISO ThOn, 
TRISO UC2, and weak acid resin (WAR) particles over a range of 
burnups. The burnups were 0.25, 1.4 and 15.7% FIMA for ThO2 
particles, 23.5 and 74% FIMA for UC, particles, and 60% FIMA for 
WAR particles. The fission products measured were nuclides of 
xenon, 10dine, krypton, tellurium, and cesium. Two types of experi- 
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ments were performed: isothermal and temperature rise experiments. 
The range of the temperatures was from 1200° to 2300°C. In the 
temperature rise experiments, the heating rates were between 50° 
and 450°C/h. 


26337 Sampling practices and analytical techniques used in the 
monitoring of steam and water in CEGB nuclear boilers. Goodfellow, 
G.I. (Central Electricity Research Labs., Leatherhead (UK)). pp 
163-169 of Water chemistry of nuclear reactor systems. London; 
Thomas Telford for BNES (1978). 

From International conference on chemistry of nuclear reac- 
tor systems; Bournemout, UK (24 Oct 1977). 

The steam and water in CEGB Magnox and AGR nuclear 
boilers are continuously monitored, using both laboratory techniques 
and on-line instrumentation, in order to maintain the chemical qual- 
ity within pre-determined limits. The sampling systems in use and 
some of the difficulties associated with sampling requirements are 
discussed.. The relative merits of irom instruments installed 
either locally in various parts of the plant or in centralized instru- 
ment rooms are reviewed. The quality of water in nuclear boilers, as 
with all high-pressure steam-raising plant, is extremely high; conse- 
quently very sensitive analytical procedures are required, particular- 
ly for monitoring the feed-water of ‘once-through boiler’ systems. 
Considerable progress has been made in this field and examples are 
given of some of the techniques developed for analyses at the ‘/kg’ 
level together with some of the current problems.(author). 


26338 § (LA-UR—78-2931) Fission product holdup in graphite. 
Apperson, C. Jr.; Carruthers, L.M.; Anderson, C.A. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 10p. 
(CONF-781144—2). Dep. NTIS, PC A02/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Multicomponent time-dependent concentration diffusion and 
radioactive decay of isotopic species is an important aspect of fission 
product migration and po a from fuel particles and fuel elements 
in a High Temperature Gas-Cooled Reactor (HTGR). After fission 
products escape from a fuel particle in an HTGR, it is still necessary 
for them to diffuse across the graphite web of a fuel block to a 
coolant hole before they can be entrained in the primary coolant. 
The time required for a given fission product species to diffuse 
across the graphite web has a direct influence on the time-dependent 
release associated with a significant increase in the power/flow ratio. 
The main purpose of the paper is to present the results of a study of 
the holdup time in graphite of Sr as a function of the diffusion 
constants. The study employs a newly-developed multicomponent 
time-dependent diffusion and decay code called DASH. Analysis 
methods for solving the type of problem discussed are well known, 
and some applications to fission product decay and diffusion in 
HTGRs have appeared in the literature. However, the methods 
employed are often subject to time er" and the effects of 
decay are not adequately handled. The DASH code uses a one 
dimensional spatial discretization for the diffusion operator and an 
analytic matrix operator method to remove the time dependence. 
Comparisons of the solutions given by DASH with a number o 
analytic solutions have been made, and in all instances considered 
the agreement with analytical solutions is excellent and limited only 
by the inaccuracy inherent in the spatial discretization. 


26339 (ORNL—5422) Postirradiation examination of recycle 
test elements from the Peach Bottom Reactor. Tiegs, T.N.; Long, 
E.L. Jr. (Oak Ridge National Lab., TN (USA)). Dec 1978. Contract 
W-7405-ENG-26. 176p. Dep. NTIS, PC A09/MF AOI. 

The Recycle Test Elements were a series of tests of High- 
Temperature Gas-Cooled Reactor fuels irradiated in Core 2 of the 
Peach Bottom Unit 1 Reactor. They tested a wide variety of fissile 
and fertile fuel types of prime interest when the tests were ee 
The fuel types included UO2, UC:, (2Th,U)O:2, (4Th,U)O:, . 
and ThO2. The mixed thorium—uranium oxides and the pure thor- 
ium oxide were tested as Biso-coated particles only, while the others 
were tested as both Biso- and Triso-coated particles. The Biso 
coatings on the fissile kernels contained the fission products inad- 
equately but on the fertile kernels they did so acceptably. The results 
aa accelerated and real-time tests on the particle types agreed 
well. 


26340 (ORNL/TM—6209) Evaluation of strontium-90 radial 
concentration profiles in Peach Bottom HTGR Core 2 fuel elements. 
HTGR base technology program, HTGR studies (189a 
01329). Haire, M.J. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 120p. (GJBX—6(79)). Dep. NTIS, 
PC A06/MF AOl. 

Radial concentration profiles of ®°Sr were evaluated for four 
fuel elements of the Peach Bottom High-Temperature Gas-Cooled 
Reactor (HTGR) Core 2. A transport model utilizing a single 
effective diffusion coefficient was able to reproduce the strontium 
concentraion profile in graphite at temperatures above about 960°C. 
Below this temperature, “tails” were observed in the experimental 
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concentration profile and the profiles could not be completely repro- 
duced. Diffusion coefficients determined from the study were slight- 
ly below those used in current reference HTGR design calculations. 
Experimental data exhibited a relatively high concentration at the 
graphite surfaces. Data and analyses are presented which indicate 
this may be due to a spatial variation in — properties resulting 
from an inhomogeneous distribution of the graphite impregnant. 
Unlike earlier Peach Bottom Core 1 studies the ®Sr precursor 
contribution to the total *Sr concentration profile was determined 
to be negligible for these Core 2 data, apparently due to the much 
lower fuel partial coating failure fraction in Core 2. The calculated 
Sr released from the core is less than that measured, but the 
amount released is well below the amount established by design 
criteria. 


26341 (ORNL/TM—6426) HTGR fuel rod deconsolidation. 
Tiegs, T.N.; Ryan, E.L.; Kania, M.J. (Oak Ridge National Lab., TN 
(USA)). Dec 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC 
A02/MF AOl. 

High-Temperature Gas-Cooled Reactor fuel particles are 
bonded into rods by a carbonaceous matrix. In conjunction with the 
development of a system to determine fuel failure fractions from 
gamma analysis of individual particles, a technique was developed to 
separate the particles from the matrix after irradiation. Electrolytic 
deconsolidation at low power levels (2 A, 4 V) was found to yield 
undamaged individual particles. 


26342 Nuclear reactor with fuel column coolant regulation. 
Mysels, K.J.; Shenoy, A.S. (to General Atomic Co.). US Patent 
4,121,973. 24 Oct 1978. Filed date 17 Dec 1975. 6p. 

A nuclear reactor is described in which a core having a 
plurality of columnar fuel regions with coolant passages therein and 
valve means for each fuel region regulating, separately, the flow of 
coolant therethrough, is provided with collecting means at the 
downstream ends of the passages. The collecting means define a 
plurality of discharge orifices and a plurality of intake means, one for 
each of the discharge orifices. Each of the intake means commingles 
a portion of the coolant from each of a plurality of adjacent fuel 
regions in a respective one of the discharge orifices. 


26343 Nuclear energy plant with closed working gas circuit. 
Foerster, S.; Quell, P.; Sack, B. (to Kernforschungsanlage Juelich 
Gesellschaft mit beschraenkter Haftung). US Patent 4,120,750. 17 
Oct 1978. Priority date 19 Dec 1974, German, Federal Republic of 
(F.R. Germany). 6p. 

Disclosed is a nuclear energy plant with a closed circuit for 
the working gas, in which a nuclear reactor operable to heat up the 
working gas, is through a plurality of gas conduits arranged in 
parallel, connected to a Ad of turbo-sets for generating electric 
energy and to circuit components following the turbo-sets. One 
turbo-set each and the respective circuit components associated 
therewith are respectively arranged in common structural units 
which are radially arranged around the nuclear reactor. Each of the 
structural units comprises a first connection for a hot gas conduit 
withdrawing the heated working gas from the reactor and a second 
connection for a cold gas conduit for conveying the working gas to 
the nuclear reactor after the working gas has passed through the 
respective circuit components. 


26344 Conduit system for gases of high temperature and hi 
pressure. Hodzic, A.; Haferkamp, D.; Stach, H.; Paetz, E. (to Hoch- 
temperatur-Reaktobau GmbH). US Patent 4,118,276. 3 Oct 1978. 
Priority date 16 Aug 1974, German, Federal Republic of (F.R. 
Germany). 10p. 

Disclosed is a high temperature power plant construction, 
preferably a nuclear power plant, including a plurality of plant 
components comprising at least one —— high temperature 
source, contained in a sealed vessel, and a transport system, connect- 
ing the plant components, for gas of high temperature and high 
pressure, the improvement which comprises the gas transport system 
comprising at least one internally insulated hot gas transport conduit 
formed from a plurality of separate sections, a pressure jacket 
surrounding said hot gas transport conduit, at least one closed 
channel formed inside of the vessel for transporting a cool gas 
stream, and means for freely and removably mounting the hot gas 
transport conduit coaxially inside of the cool gas transport channel. 


26345 Fuel arrangement for high temperature gas cooled reactor. 
Tobin, J.M. (to Westinghouse Electric Corp.). US Patent 4,113,563. 
12 Sep 1978. Filed date 6 Jan 1976. 12p. 

Disclosed is a fuel arrangement for a high temperature gas 
cooled reactor including fuel assemblies with separate directly 
cooled fissile and fertile fuel elements removably inserted in an 
———- moderator block also having a passageway for control 
elements. 


26346 Method of removing the decay heat of radioactive fission 
products. Schweiger, F. (to Hochtemperatur-Kernkraftwerk GmbH 
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(HKG) Gemeinsames Europaisches Unternehmen). US Patent 
4,113,559. 12 Sep 1978. Priority date 12 Apr 1975, German, Federal 
Republic of (F.R. Germany). 8p. 

A method of removing the decay heat of radioactive fission 
products from a gas-cooled high temperature nuclear reactor in an 
emergency situation wherein a fault or a combination of faults results 
in the normal operational systems of the reactor not being able to 
remove the decay heat satisfactorily, comprises introducing water 
into the reactor core. Preferably the water is completely desalinated 
water which is introduced into the core from above. Absorber 
material may also be mixed with the water before it is introduced 
into the core to effect permanent shutdown of the reactor by 
absorbing free neutrons within the core. 


26347 Further analysis of the zero-energy experiment on the 
Dragon reactor. Woloch, F.; Neuberger, W. (Organization for Eco- 
nomic Co-Operation and Development, Winfrith, Eng.). Nucl. Sci. 
Eng.; 67: No. 3, 355-363(Sep 1978). 

The analysis of the Zero-Energy Experiments performed on 
the Dragon reactor, a high-temperature reactor of the Organization 
for Economic Cooperation and Development, has been continued. 
The first analysis established the main route of calculations within 
the WIMS-E scheme and was reported elsewhere. This Note pre- 
sents further calculations showing the merits of a refinement in the 
number of neutron energy groups, of the use of different condensa- 
tion spectra, and of transport calculations. 


26348 Core reactor and method of operating same. Maly, V.; 
Teuchert, E. (to Kernforschungsanlage Juelich Gesellschaft mit 
beschraenkter Haftung). US Patent 4,110,158. 29 Aug 1978. Priority 
date 22 Sep 1973, German, Federal Republic of (F.R. Germany). 8p. 

Disclosed is a core reactor and method of operating same, 
according to which fuel elements, preferably of ball shape, are 
provided with an envelope of graphite and are passed in downward 
direction through reflector means of graphite which is simultaneous- 
ly — through by a heat transfer means and includes a ceiling 
reflector, a side reflector and a bottom reflector so that the fuel 
elements after once passing through the reactor core have reached 
the desired end burn-off conditions. Within or in the vicinity of that 
portion of the wall of the ceiling reflector and/or of the upper 
portion of the wall of the side reflector there are provided neutrons 
absorbing substances or additional substances reducing the speed of 
the neutrons. 


26349 Rotating safety drum nuclear reactor. Schneider, R.T. US 
Patent 4,106,984. 15 Aug 1978. Filed date 28 Sep 1976. 6p. 

A gas cooled nuclear fission reactor employing spherical fuel 
elements which are held in a critical assembly configuration by 
centrifugal forces. This is accomplished by inserting the spherical 
fuel elements in a rotating drum of a shape suitable to ensure that a 
nuclear critical configuration of the total entity of fuel elements can 
only be achieved if the centrifugal forces are present. This has the 
effect that in case of a loss of load, a loss of coolant or other adverse 
occurrences, the critical part of the reactor will disassemble itself, by 
gravitational forces pal cs by into a non-critical configuration. 


26350 Some studies of the effect of thermal and radiolytic oxida- 
tion on the neutron small angle scattering from nuclear graphites. 
Martin, D.G.; Caisley, J. (UKAEA, At Loman | Res Establ, Har- 
well, Oxfs, Engl). Carbon; 16: No. 3, 199-203(1978). 

The neutron small angle scattering from electrographite 
blocks derived from petroleum coke and a gilso carbon has been 
measured before and after thermal or radiolytic oxidation. Thermal 
oxidation results in an increase in the scattering whereas radiolytic 
oxidation causes a decrease. These observations can be explained 
qualitatively in terms of the respective oxidation mechanisms with 
assumptions concerning the porosity size distribution. In the case of 
the petroleum coke graphite the addition of trace — of 
methane to the CO, atmosphere inhibits to a comparable extent the 
enlargement of small pores (~2.5-10 nm radius, the long fine needle 
shaped pores) and the — ones (~ 1-10 ym) contribute significant- 
ly to the weight loss. 8 refs. 


26351 Surface geometry considerations for gas turbine HTGR 
power plant heat exchangers. Van Hagan, T.H.; Carnavos, T.C. (Gen 
At Co, San Diego, Calif). Am. Soc. Mech. Eng., [Pap.]; No. 78-WA/ 
HT-20, 1-8(1978). 

The applicability of surface geometry enhancement to im- 
prove heat exchanger designs from an envelope and performance 
standpoint is described. The enhancement methods considered in- 
clude extended surfaces (longitudinal finning) and artificial surface 
roughening. The applications investigated include interior, exterior, 
and combined interior/exterior enhancement of the recuperator and 
precooler reference designs. Finally, candidate surface geometry 
selections are presented. In addition to discussing the practical 
aspects of employing these various enhancement options, prelimi- 
nary test data verifying the performance of the selected precooler 
internally finned tube candidate are presented. 9 refs. 
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26352 Breakthrough curve of Ho-Ti-sponge adsorption system. 
Yasufuku, K. (Kawasaki Heavy Industries Ltd., Kobe (Japan)). 
FAPIG (Tokyo); No. 87, 23-28(Nov 1977). (In Japanese). 

Experimental work concerning H:2-Ti-sponge adsorption 
system has been undertaken at Kawasaki Heavy Industry Co. to 
obtain necessary data for the design of hydrogen removal tower (Ti- 
sponge trap) to be used as an purification component of a VHTR 
plant. In this study, the effects of equilibrium curve, Hz inlet concen- 
tration, and the ratio of the solid-side capacity factor to the gas-side 
capacity factor on the breakthrough curve were investigated. The 
Freundlich’s equation with the diffusion model of Carter et al. was 
numerically solved by the Crank-Nicholson method, and the results 
of calculations are presented. The flow diagram and the photographs 
of the facilities for He gas purification experiments are also present- 
ed. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 26488, 26489, 26493, 27207 


26353 Fuel handling system availability--how good must it be. 
Alting Mees, H.W. (Can Gen Electr Co, Peterborough, Ont). Mi- 
croelectron. Reliab.; 17: No. 1, 93-97(Jan 1978). 

The Fuel Handling System (FHS), which is to serve the 
continuous demand for the insertion of new fuel into the reactors 
and the discharge of irradiated fuel, must have a certain minimum 
availability. The criteria and analysis to determine what this mini- 
mum availability must be for the proposed Darlington Nuclear 
Generating Station is described. 


26354 Materials requirements for Canada's nuclear power pro- 
gram. Perryman, E.C.W. (AECL, Chalk River Nucl Lab, Ont). 
Trans. Can. Inst. Min. Metall.; 80.: 230-237(1977). 

Materials research and development has played an important 
role in the commercial success of the CANDU-PHW nuclear reac- 
tor and in the production of heavy water. Both capital investment 
and energy conservation demand very high component reliability in 
such systems. The interactions among reliability, plant performance 
and economics are discussed in relation to materials RandD. Likely 
materials requirements for the nuclear industry over the next twenty- 
five years are also discussed. 3 refs. 


26355 In-reactor creep of Zr—2.5Nb fuel cladding. Kohn, E 
(Westinghouse Canada Ltd., Hamilton, Ont.). Am. Soc. Test. Mater., 
Spec. Tech. Publ.; No. 633, 402-417(1977). 

Commercially produced Zr—2.5Nb fuel cladding was biaxial- 
ly creep tested in- and out-of-reactor to generate data for fuel 
modeling studies. A creep equation was developed describing the 
steady-state hoop-creep rate at temperatures between 300 and 500°C. 
The equation assumes that two mechanisms of creep operate at low 
and high stresses and that the rates of these are additive. The results 
show little effect of a fast neutron flux of 5 x 10'7 neutrons (n)/m?/s 
on creep rate at 400°C and above but an enhancement of about two 
in the creep rate at 320°C. The biaxial creep of Zr—2.5Nb fuel 
cladding is about ten times more rapid than that of pressure-tube 
materials of the same composition. Texture and second-phase distri- 
bution are considered to be the causes of the differences in behavior. 
Some measurements also have been made on irradition growth of 
fuel cladding in the longitudinal direction. These are discussed. 


26356 Interaction between UO, pellets and cladding in water 
reactor fuel pins. Waddington, J.S.; Roberts, G.; Dickson, LK. 
(Central Electricity Generatin ng Board, Berkeley, Eng.). J. Am. 
Ceram. Soc.; 60: No. 9-10, 377-380(1977). 

The contribution of mechanical interaction between fuel and 
cladding to the change in length of a fuel pin has been identified 
from an analysis of data from the Steam-Generating Heavy-Water 
Reactor. A model which accounts for this effect uses the creep 
properties of fuel and cladding. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 26332, 26482, 26487, 26492, 
26539, 26540, 26541, 26546, 26548, 26566, 26567, 26586, 26588, 
26590, 26593, 26594, 26595, 26606, 26608, 26612, 27083, 27118, 
27125, 27126, 27210, 27223, 27229, 27231, 27238, 27324, 27638 


26357 (ANL—78-4) PTAC: a computer program for pressure- 
transient analysis, including the effects of cavitation. Kot, C.A.; 
Youngdahl, C.K. (Argonne National Lab., IL (USA)). Sep 1978. 
Contract W-31-109-ENG-38. 95p. AT. 
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PTAC was developed to predict pressure transients in nucle- 
ar-power-plant piping systems in which the possibility of cavitation 
must be considered. The program performs linear or nonlinear fluid- 
hammer calculations, using a fixed-grid method-of-characteristics 
solution procedure. In addition to pipe friction and elasticity, the 
program can treat a variety of flow components, pipe junctions, and 
boundary conditions, including arbitrary pressure sources and a 
sodium/water reaction. Essential features of transient cavitation are 
modeled by a modified column-separation technique. Comparisons 
of calculated results with available experimental data, for a simple 
piping arrangement, show good agreement and provide validation of 
the computational cavitation model. Calculations for a variety of 
piping networks, containing either liquid sodium or water, demon- 
strate the versatility of PTAC and clearly show that neglecting 
cavitation leads to erroneous predictions of pressure-time histories. 


26358 (ANL-CT—79-1) Mixing studies for variations 
of the CRBR outlet plenum. Howard, P.A.; Carbajo, J.J. (Argonne 
National Lab., IL (USA)). Oct 1978. Contract W-31-109-ENG-38. 
59p. AT. 

A set of eight transient mixing tests was performed with five 
geometric variations of the CRBR outlet plenum. These results are 
compared to data from an earlier study where the prototypic CRBR 
outlet plenum was modeled. Water was used as a test fluid and 
similitude was based upon the Richardson number at 1/10 scale. A 
model of the CRBR reference core with both fuel and blanket 
assemblies was utilized throughout. The results of two different 
scram transients for similar geometry are compared, and the question 
of simulation accuracy is addressed. In addition, experimental results 
are compared to predictions from the PLENUM-2 computer code 
which provided good agreement with the representative results. 


26359 (ANL-CT—79-3) Fluid forces on rods in finite 
length annular regions. Mulcahy, T.M. (Argonne National Lab., IL 
(USA)). Jun 1978. Contract W-31-109-ENG-38. 37p. AT. 
Approximate expressions for the fluid forces acting on a 
central, rigid rod translating periodically in a finite length annular 
region of confined fluid are derived from the Navier Stokes equa- 
tions for a range of geometric and fluid parameters where viscous 
damping is significant. Based on the derived forces, lumped added 
mass and linear dashpot modeling of an annular gap support — 
ly found in nuclear reactors are employed to predict the 
frequency and modal damping of a single beam. Test methods me 
results for the same beam are presented which indicate the force 
expressions are applicable for small fluid motions. 


26360 (ANL-CT—79-14) Post-CHF heat transfer and transition 
boiling characteristics in an LMFBR steam generator tube. Chi 

T.; France, D.M.; Carlson, R.D. (Argonne National Lab., I 
(USA)). Dec 1978. Contract W-31-109-ENG-38. 139p. AT. 

One hundred thirty-five post-critical heat flux (post-CHF) 
experiments were performed in the Steam Generator Test Facili 
(SGTF) employing a straight, vertical steam tube of 13.1 m 1 
and 10 mm inside diameter that was heated by flowing sodium. 
water pressure ranged from 7.0 to 15.3 MPa, and the water mass flux 
ranged from 0.72 to 3.2 Mg/m*s. The data and a correlation 
equation are presented. Also presented are the results of analyses of 
transition boiling region characterization which show that the previ- 
ously observed heat flux dependent and heat flux independent trends 
of critical heat flux data are a consequence of a change of the 
hydrodynamic structure of the two-phase flow. 


26361 (CONF-780374—1) Ultrasonic inspection for wastage in 
the LMFBR steam generator due to sodium—water reactions. Neely, 
H.H.; Renger, L. ——- International Div., Richland, WA 
(USA). Rockwell Hanford Operations). 1977. Contract EY-76-C-04- 
3533. 10p. Dep. NTIS, PC A02/MF AOI. 

From Conference of the American Society for Nondestruc- 
tive Testing; Phoenix, AZ, USA (28 Mar 1978). 

As part of a program to study the results of large sodium- 
water reactions in the LMFBR Steam Generator, a boreside ultra- 
sonic inspection device was developed to measure the wall thickness 
and diameter of the 2-'/sCr-1 Mo, 0.397 in. I.D. steam tubes. The 
reaction was created in a near prototype steam generator by guillo- 
tine-type rupture of a steam tube, while the generator was at 
operating conditions. Wastage occurred on the surrounding tubes 
due to the high temperature reaction. The UT test instrument was 
designed to operate with a 15 MHz transducer in the pulse-echo 
shear-wave mode, with a sampling rate of 10*/sec. System outputs 
are diameter, wall thickness, attitude and axial position of the trans- 
ducer. All are displayed digitally and may be recorded. Measure- 
ments are fed into a computer for later retrieval, and/or cascaded 
outputs into an x-y recorded displaying either out-of-limit or thick- 
ness data. The UT data taken in this experiment were consistent with 
physical measurements on a tube which was removed from the 
generator after the test. A machined flat '/s-inch long and 0.002-inch 
deep could readily be detected. 
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26362 (COO—2250-34) MIT LMFBR blanket research project. 
Quarterly progress report, July 1, 1978—September 30, 1978. Dris- 
coll, M.J. | mee Rae Inst. of Tech., Cambrid e (USA). t. = 
Nuclear Engineering). 20 Oct 1978. Contract EY-76-S-02-22 

Dep. NTIS, PC A02/MF AO1. 

Progress in the development of LMFBR breeding blanket 
design parameters is reported under the following headings: an 
improved Dancoff factor prescription and breed/burn blanket man- 
agement. 


oad Sanaa ian “(Des Power Station. 


iting report, third quarter 1978. uesne Light Co., 
Shpigpor PA (USA)). 1978. Contract BY? -11-0292. 26p. 
S, PC A03/MF AOl1. 

A loss of ac power to the station occurred on July 28, 1978 
caused by an interaction between Beaver Valley Power Station and 
Shippingport Atomic Power Station when the main transformer of 
Unit No. 1 of the Beaver Valley Power Station developed an 
internal failure and tripped the BVPS. Two environmental studies 
were continued this quarter. The first involves reduction of main 
unit condenser chlorination and the second, river intake screen fish 
impingement sampling. There were no radioactive liquid discharges 
from the Radioactive Waste Processing System to the river this 
quarter. During the third quarter of 1978, 874 cubic feet of radioac- 
tive solid waste was shipped out of state for burial. At the end of the 
quarter, the Fall shutdown continued with the plant heated up, the 
main turbine on turning gear and plant testing in progress prior to 
Station startup. 


26364 capt CCB, a two-dimensional diffusion theory 
continuous cross-section burnup code for fast reactor analysis. Final 
report. Borg, R.C.; Ott, K.O. Sates Univ., Lafayette, IN (USA). 
School of Nuclear Engineering). Aug 1978. 219p. Dep. NTIS, PC 
A10/MF AOl. 

The burnup calculational procedures for fast breeder reactors 
are briefly reviewed; disadvantages of the procedures are disc 
and several improvements are outlined and implemented. Micro- 
scopic group constants, which are usually considered time independ- 
ent over each burnup interval, are replaced by time dependent 
expressions. These time dependencies are evaluated in terms of 
polynomials of the actinide number densities with predetermined 
coefficients. The burnup equations are then solved with time-de- 
pendent instead of the usual time-dependent one-group cross sec- 
tions. Then, one-group flux calculations can replace most of the 
multigroup flux calculations for updating the power distribution. Use 
of these improvements reduces the computation time by more than a 
factor of two for a six-group problem, with very little inaccuracy in 
the predicted material inventory. A user’s manual for CCB is includ- 
ed. CCB is a two-dimensional, multigroup diffusion code for use in 
fast reactor burnup analysis. All group fluxes are in fast memory 
during the spatial calculation. The code includes techniques that 
have the primary goal of minimizing the number of outer iterations. 


26365 (EPRI-NP—882- bp he 1)) Pool-type LMFBR Plant 
1000 MWe phase a-extension-1 design. Part I. Executive summary. 
Interim report. (General Electric Co., Sunnyvale, CA (USA); Bech- 
tel National, Inc., San Francisco, CA (USA)). Sep 1978. 64p. Dep. 
NTIS, PC A04/MF AO1. 

A 900 MWe pool-type plant has been developed, to approxi- 
mately the same level as current U.S. loop-type LMFBR plant 
designs, in a conceptual design study sponsored by EPRI. Concen- 
trating on areas of the plant unique or especially important to the 

1 concept, this report covers the reactor deck; the design of 
internal structures, seismic response and construction of the reactor 
assembly; the thermal behavior of the plant during part-power 
operation and during transients; the auxiliary heat transport systems; 
the instrumentation and control systems; and the Balance of Plant. 
The main conclusion arising from this work is that the large pool- 
type LMFBR is a viable concept suitable for use in the United 
States. 


26366 (EPRI-NP—883-SY) Large pool LMFBR design. Execu- 
tive summary. Wett, J.F.; Churchill, PR. R. (Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.; Stone and 
Webster Engi neering Corp., Boston, MA (USA)). Aug 1978. 71p. 
Dep. NTIS, A04/MF AOI. 
The design effort reported and performed by ARD in the 
iod February—July 1978, and by S and W from mid-March to 
uly, 1978 concentrates on those _ of the nuclear island unique to 
a commercial size pool type LMFBR. In particular, the work covers 
the reactor vessel, deck, rotating i S, upper and lower internals, 
internal plenum separator system, pumps, cold traps, interme- 


diate system layout, containment/confinement system, plot -?- and 
I 


residual heat removal systems. Preliminary thermal, hydrau 
and system analyses are also presented. 


26367 (ESG-DOE—13249) High-temperature piping design 
technology. Quarterly technical progress report, July—September 


ic, stress 
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1978. (Rockwell International Corp., pag FY Park, CA (USA)). 10 
Nov 1978. Contract EY-76-C-03-0824. 32p 

The overall objectives of the High-Temperature Piping 
Design Technology Program are: to provide design methodology 
for elevated-temperature piping systems, based on experiences with 

, ETEC, and CRBRP designs and on operating high-tempera- 
ture piping systems; to assess the validity of using current high- 
temperature Code Case 1592 design rules on piping systems; to 
investigate critical piping system design problems from the design 
criteria viewpoint; and to increase the confidence level in high- 
temperature design rules for piping by demonstrating the conserva- 
tiveness of these rules. 


26368 (ESG-DOE—13263) Acoustic leak detection-location. 
Quarterly technical progress report, October—December 1978. (Ato- 
mics International Div., Canoga 4 CA (USA). Energy Systems 
Group). 31 Jan 1979. Contract EY-76-C-03-0824-012. 8p. AT 

Progress in the development of acoustic emission techniques 
for detection of steam generator leaks in LMFBRs is summarized. 


26369 (ETEC—78-18) Sodium ionization detector response to 
extraneous materials. Davis, K.A.; Klea, J.A.; Douglas, R.E. 
(Energy Technology Engineering Center, gry Park, CA (USA)). 
31 Oct 1978. Contract EY-76-C-03-0700. 70p. A 

Results are reported on a series of tests to determine what 
materials commonly existing in a nuclear reactor sodium heat trans- 
port system may form an aerosol to which a Westinghouse sodium 
ionization detector may respond. Thirty-five materials were tested. 
The results showed a relatively high response to several of these 
indicating the possibility that a false indication of a sodium leak 
could be presented. A ranking of the materials is presented to show 
the relative sensitivity of the detector to these materials. 


26370 (GEFR—00062) Swelling of types-304, -316, and -321 
stainless steels at high fluences in EBR-II. Kenfield, T.A.; A leby, 
W.K.; Bell, W.L.; Busboom, H.J.; McClellan, G.C. (General lectric 
Co., Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). Mar 1977. 
Contract EY-76-C-03-0893-003. 56p. AT. 

Swelling determinations on unstressed cladding tubes have 
revealed peak swellings of 14% and 18%, respectively, for solution- 
annealed Types-304 and -316 after irradiation to 14 x 1072 n/cm? (E 
> 0.1 MeV). The swelling peaks occurred at ~ 500°C and ~ 
580°C. The 20% cold-worked Type-316 showed a slight reduction 
in swelling (15%) relative to solution-annealed material, although 
the temperature dependence of swelling remained essentially the 
same (peaking at ~ 580°C). The peak steady-state swelling rate for 
20% cold-worked Type-316 stainless steel, the reference cladding 
and duct material for FFTF and CRBRP, is ~ 2.1% AV/V/sub f/ 
per 107? n/cm?. Neutron irradiation of Type-321 stainless steel to a 
fluence level of 9.0 x 1077 n/cm’, E > 0.1 MeV, shows swelling 
similar to that for Type-304 with a peak swelling temperature in the 
vicinity of 450°C. Cold working is more effective in reducing 
swelling in Type-316 than in Type-304 or Type-321. 


26371 (GEFR—00354) Comparison of semi-statistical hot chan- 
nel factor and Monte Carlo analyses of fuel assembly coolant tempera- 
ture uncertainties. Chen, K.H. (General Electric Co., Sunnyvale, CA 
(USA). Fast Breeder Reactor Dept.). Jun 1978. Contract EY-76-C- 
03-0893-031. 52p. AT. 

A comparison between the semi-statistical hot channel factor 
and Monte Carlo analyses of the effects of uncertainties on the 
prediction of coolant temperature in a typical LMFBR fuel assembly 
was carried out under equivalent start of life design conditions. The 
design data base for major random and direct uncertainty parameters 
relevant to a thermal hydraulic analysis of an LMFBR fuel assembly 
was established from available reports and documents. The random, 
systematic and combined uncertainty effects were analytically and 
numerically investigated. 


26372 (GEFR—00384) Tests and analysis in support of an acous- 
tic leak detection/location system (progress report). Greene, D.A.; 
Gudahl, J.; Chronert, S.; Clark, E.J.; Ahlgren, F.F.; Scott, P.; 
Czechoski, J. (General Electric Co., Sunnyvale, CA (USA). Ad- 
vanced Reactor Systems Depi.). Sep 1978. Contract EY-76-C-03- 
0893-030. 179p. AT. 

General Electric, under Department of Energy sponsorship, 
has been developing a leak detection system based on detecting the 
acoustic noise produced by a small sodium/water reaction. The 
reaction noise is marked by background noise and is detected using 
an array of transducers. This interim progress report documents 
analytical and experimental investigations made in support of the 
detector development. A comprehensive investigation of array proc- 
essing suggests that the current linear array approach is optimum for 
steam generator leak detection. Signal attenuation and delay between 
the source and transducer have been measured experimentally, and a 
computer code is available to predict the signal attenuation. Acceler- 
ometer choice and attachment techniques are outlined, with experi- 
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mental validation. Basic electronic noise levels which can be 
achieved with commercial equipment have been measured. 


26373 (GEFR—00394) Optimized spent fuel storage and ship- 
ping systems. Davis, C.R. (General Electric Co., Sunnyvale, CA 
(USA)). Aug 1978. Contract EY-76-C-03-0893-030. 138p. AT. 

This report describes the development of optimum, integrat- 
ed, Liquid-Metal Cooled Reactor (LMCR) spent fuel storage and 
shipping systems. The requirements are described for facility inter- 
faces and major component design features in order to have efficient, 
effective, minimum cost spent fuel storage and shipping systems. 
Due consideration is given to various refueling intervals, reload 
batch sizes, and recycle times, since the out-of-core fuel inventory 
has a pronounced influence on fuel cycle costs. 


26374 (GEFR—00396) Development and preliminary verifica- 
tion of CORTAC-3D. Fox, J.N.; Wei, J.P. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Sep 
1978. Contract EY-76-C-03-0893-031. 283p. AT. 

The report documents the development and preliminary ver- 
ification effort associated with the CORTAC-3D computer code. 
CORTAC-3D is a three-dimensional version of the two-dimensional 
CORTAC computer code which was made available for general use 
in mid-1976. The CORTAC family of computer codes calculates the 
short-term steady-state and transient response of an LMFBR core 
restraint system. This requires the simultaneous analysis of the coup- 
led effects of reactor core thermal-hydraulics, component structural 
deflections, and reactor kinetics. In spite of the demonstrated general 
usefulness of the two-dimensional version of CORTAC, several 
significant 3-D effects were identified in FY-77 which provided the 
incentive to develop a 3-D version of the code. These effects 
included: (1) thermal-hydraulic modeling shortcomings, numerical 
difficulties, verification concerns, and exclusion of important sub- 
channel thermal-hydraulic details; (2) “averaged” rather than dis- 
crete thermal bowed shapes and load pad forces; (3) regional rather 
than row-wise Doppler, axial expansion and material densities reac- 
tivity feedback calculations. Since 3-D reactivity feedbacks are a 
simple extension of those employed in CORTAC (the point kinetic 
model will be identical) and 3-D structural modeling is available 
with NUBOW-3D, the major 3-D development item is clearly the 
thermal-hydraulic model. Hence, the majority of the FY-78 effort 
was directed toward the development and verification of the ther- 
mal-hydraulic portion of CORTAC-3D. 


26375 (GEFR—00399) Postirradiation examination results from 
experiment F11A (EBR-II subassemblies X141 and X141A). Rosa, 
J.M. (General Electric Co., Sunnyvale, CA (USA). Advanced Reac- 
tor Systems Dept.). Sep 1978. Contract EY-76-C-03-0893-031. 69p. 
AT. 


The F11A experiment has achieved a peak burnup of 7 atom 
% in subassemblies X141, X141A, and X141B. Two fuel pins, 
operating at peak cladding temperatures in excess of 1350°F, experi- 
enced cladding breach. The first of these was the first breach of an 
unencapsulated fuel element in a GE experiment. Post-irradiation 
examination data is reported on five fuel pins irradiated in subas- 
semblies X141 and X141A, including the initial breach. The cladding 
breach is a thermal creep rupture probably caused by local inter- 
granular fuel-cladding chemical interaction (FCCI). Alteration of 
cladding morphology (precipitation of intergranular sigma phase) is 
evident near the breach. Metallographic examination of companion 
pins which operated at lower cladding temperatures show sound 
cladding with insignificant FCCI. 


26376 (GEFR—00406) Core performance evaluation of advanced 
Clad/Duct alloys. Branlund, B.J. (General Electric Co., Sunnyvale, 
CA (USA). Advanced Reactor Systems Dept.). 1 Sep 1978. Contract 
EY-76-C-03-0893-031. 139p. AT. 

The objective of the LMFBR core materials performance 
evaluation was to provide rankings to the Clad/Duct Working 
Group to assist their screening of the candidate alloys (D9, D11, 
M813, PE16, D21, D25, D66, INC706, D68, HT9, and D57). The 
working group was attempting to reduce the number of candidate 
alloys to six. The six most attractive alloys are D9, PE16, D66, D68, 
HT9 and DS57 based on the overall core cost rankings provided by 
COROPT optimization studies. For 40% of the cases considered, 
five of these six alloys were no more than 10% more expensive than 
the top ranked alloy; all other alloys fell within the 10% range in less 
than 15% of the cases. 


26377 (GEFR—00409) Evaluation of prototypical CRBRP 
steam generator tube/tubesheet welds. Offer, H.P.; Ring, P.J. (Gener- 
al Electric Co., Sunnyvale, CA (USA). Advanced Reactor Systems 
Dept.). Sep 1978. Contract EY-76-C-03-0893-030. 43p. AT. 

The CRBRP tube/tubesheet welds are being evaluated for 
quality and uniformity of properties. This evaluation is proceeding 
on a continuing basis throughout the fabrication cycle of the 
CRBRP steam generators. The weld evaluation includes bend tests 
to identify susceptibility to brittleness, hardness tests to determine 
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the effectiveness of post weld heat treatments in reducing the weld 
strength, stress corrosion cracking tests to evaluate caustic stress 
corrosion susceptibility under faulted conditions, flexural fatigue 
tests (to characterize the effects of the weld geometry, metallurgical 
structure and allowable porosity), and stress rupture and burst tests 
to evaluate the weld mechanical efficiency under biaxial stress, 
relative to the tubing strength. Metallography and nondestructive 
testing techniques are also used to help in interpretation of the 
mechanical test results and to aid in verifying the weld quality and 
uniformity. 


26378 (GEFR—10028-67) Core engineering. Sixty-seventh quar- 
terly report, May-July 1978. (General Electric Co., Sunnyvale, CA 
(USA)). Aug 1978. Contract EY-76-C-03-0893-031. 28p. AT. 

Progress is described for tasks related to the grid-spaced drive 
assembly, wire-wrap assembly engineering, and core component 
design analysis. 


26379 (GEFR—13771-28) Critical experiments and analysis. 
Twenty-eighth quarterly report, July—September 1978. (General 
Electric Co., Sunnyvale, CA (USA)). Oct 1978. Contract EY-76-C- 
03-0893-031. 84p. AT. 

Current activities and technical progress are reported for the 
technical direction for critical experiments and analysis as applicable 
to LMFBR commercial plants and the Clinch River Breeder Reac- 
tor Plant Benchmark Critical Experiments in ZPPR Assembly 4 and 
the CRBRP EMC. 

26380 (HEDL-SA—1532) Variation in the oxygen potential of 
hypostoichiometric U/sub 1-y/Pu/sub y/O/sub 2-x/ fuels with pluto- 
nium content, Woodley, R.E. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 18 Apr 1978. Contract EY-76-C-14- 
2170. 16p. (CONF-7810143—1). Dep. NTIS, PC A02/MF AOl. 

From 31. pacific coast meeting of American Ceramic Society; 
San Diego, CA, USA (25 Oct 1978). 

Oxygen potential-composition relationships have been deter- 
mined on mixed urania—plutonia fuels containing from 10 to 40 mol 
% plutonia. Although it was found that the oxygen potential can be 
represented by a single equation of the form initially suggested by 
Schmitz, the proposal of Markin and McIver that the oxygen poten- 
tial is a function only of the Pu valence was also substantiated. 
Calculated activity coefficients for PuO/sub 2-z/ dissolved in UO. 
indicate an increasingly positive deviation from ideality with de- 
creasing Pu valence. 


26381 (HEDL-SA—1540-FP) Radionuclide trap for liquid metal 
cooled reactors. McGuire, J.C.; Brehm, W.F. (Hanford ———- 
Development Lab., Richland, WA (USA)). Oct 1978. Contract EY- 
76-C-14-2170. 25p. (CONF-781105—80). Dep. NTIS, PC A02/MF 
AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

At liquid metal cooled reactor operating temperatures, radio- 
active corrosion product transport and deposition in the primary 
system will be sufficiently high to limit access time for maintenance 
of system components. A radionuclide trap has been developed to 
aid in controlling radioactivity transport. This is a device which is 
located above the reactor core and which acts as a getter, physically 
immobilizing radioactive corrosion products, particularly °*Mn. 
Nickel is the getter material used. It is most effective at temperatures 
above 450°C and effectiveness increases with increasing tempera- 
ture. Prototype traps have been tested in sodium loops for 40,000 
hours at reactor primary temperatures and sodium velocities. Several 
possible in-reactor trap sites were considered but a location within 
the top of each driver assembly was chosen as the most convenient 
and effective. In this position the trap is changed each time fuel is 
changed. 


26382 (LA-UR—78-2650) Remote examination of shroud tubes 
in LMFBR fuel elements. Ledbetter, J.M.; Serna, O.; Nicol, A.G.; 
Wood, W.T. (Los Alamos Scientific Lab., NM (USA)). 12 Nov 
1978. Contract W-7405-ENG-36. 12p. (CONF-781105—52). Dep. 
NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A system for providing a means of remote ejection and 
examination of sodium bonded shroud encapsulated fuels has been in 
use at LASL for over a year. The system is remotely capable of 
precise machining for clad separation and splitting at specified areas. 
Controlled heating and constant temperature monitoring is incorpo- 
rated for sodium melting. The system provides for numerous oper- 
ations such as: visual examinations, measurements, photography, and 
sodium dissolution. 


26383 (ORNL/BRP—78/3) Mechanical properties test matrices 
on type 316 stainless steel and 2 1/4 Cr—1 Mo steel for U.S. 
Department of Energy Breeder Reactor . Sikka, V.K. 
(comp.). (Oak Ridge National Lab., TN (USA)). Oct 1978. Contract 
W-7405-ENG-26. 99p. AT. 
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Details of the mechanical properties test program being un- 
dertaken by the United States Department of Energy on Structural 
Materials for Breeder Reactor Program are presented. The current 
program covers type 316 stainless steel and associated weld metal 
and 2 1/4 Cr—1 Mo steel and the transition joint weld materials and 
weldments. Section I of this report covers the tests to be made in air 
and after irradiation; Section II covers tests to be made after prior 
exposure in sodium and those to be made in static and dynamic 
sodium. The current (August 1978) status of various programs is 
presented. 


26384 (ORNL/Sub—7322/1) More efficient creep ratcheting 
bounds. Porowski, J.S.; O'Donnell, W.J. (O'Donnell and Associates, 
Inc., Pittsburgh, PA (USA)). Oct 1978. Contract W-7405-ENG-26. 
46p. AT. 

The O’Donnell-Porowski upper bound solutions for creep 
ratcheting are extended to include material-hardening effects and 
temperature-dependent yield properties. Energy methods are intro- 
duced in order to obtain more efficient bounds for loading histo- 
grams involving a limited number of severe cycles in the plastic 
ratcheting regime, interspersed with cycling of lesser magnitude. 


26385 (ORNL/TM—6600) Electron-beam welding of fuel pin 
simulators to a tubesheet. Gnadt, P.A.; King, J.F. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1978. Contract W-7405-ENG-26. 24p. 
AT. 


The Thermal-Hydraulic Out-of-Reactor Safety (THORS) Fa- 
cility, a large-scale sodium flow facility at the Oak Rdige National 
Laboratory (ORNL), was used to test simulated Liquid-Metal Fast 
Breeder Reactor (LMFBR) fuel subassemblies for safety-related 
occurrences. These subassemblies are composed of bundles of elec- 
trically heated rods with the same linear power density and external 
configuration as LMFBR fuel rods. This report describes the elec- 
tron-beam (EB) welding procedures developed for joining these rods 

own as fuel pin denise (FPSs)] to a tubesheet as part of the 
abrication of the complex test assemblies. 


26386 (TID—29088) Nuclear power without nuclear bombs. 
Linear accelerator-breeder concept for decoupling the nuclear power 
economy from nuclear weapons production. Steinberg, M. (Brookha- 
ven National Lab., Upton, NY (USA)). Jan 1977. Contract EY-76-C- 
02-0016. 15p. Dep. NTIS, PC A02/MF AO1. 

The role of nuclear weapon technology in starting today’s 
nuclear power plants is pointed out. There is another technology 
that can give us nuclear power without proliferation of weapons 
production: the linear accelerator-breeder (LAB) in which high- 
energy protons impinge on heavy metal targets to produce many 
neutrons which are absorbed in natural fertile material to produce 
fissile fuel for fission power reactors. Waste can also be transmitted 
in the same way. This is accomplished without the need for enrich- 
ment or reprocessing. The advantages of the LAB over LMFBRs 
are clear. The fuel cycle using the LAB device is described. Repro- 
cessing and enrichment can only increase the supply of fissile fuel up 
to 30% whereas LAB can burn up practically all the fertile material 
which is an increase of 14,000%. (DLC) 


26387 (WARD-CG—3045-3) Crack growth in Types 304 and 
316 stainless steel under prototypic LMFBR primary piping condi- 
tions. Gowda, B.C.; Matheys, W.L. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). Oct 1978. Contract 
EY-76-C-3045-035. 31p. AT. 

The report presents test operations and results for tests 7 
through 15 of the Sodium Effect on Crack Growth (SECG) pro- 
gram. The SECG program was initiated to determine whether the 
growth rate of a through-wall crack in LMFBR primary piping was 
affected by sodium leaking through the crack into the cavity gas. 
Tests to date (including tests 1-6 reported earlier) indicate that 
fatigue crack growth in both types of 304 SS and 316 SS is inhibited 
by a sodium/cavity gas environment to the same extent as that in 
pure sodium. From the limited number of tests it was observed that 
changes within the range of test variables (1 to 2 percent oxygen and 
1000 to 5000 vppM moisture in cavity gas, 400 to 1015°F specimen 
temperature, 17.23 and 24.10 ksi of maximum stress) did not alter the 
benign nature of the sodium cavity gas environment. Tensile hold- 
time seems to slightly increase crack growth in type 304 SS pipes 
whereas it does not affect crack growth in 316 SS at the conditions 
and cycle frequency used in testing. However, the increase in crack 
growth rate with hold-time is not very significant and also is not 
consistent with some in-air test program results obtained at other 
laboratories. 


(WARD-SR—3045-6) Effect of repair times on relative 

SHRS reliability. Bertucio, R.C. (Westinghouse Electric Corp., 

Madison, PA (USA). Advanced Reactors Div.). Nov 1978. Contract 
EY-76-C-02-3045-029. 67p. AT. 

The impact of maintainability on the relative reliability of 

various Shutdown Heat Removal System Configurations on loop 

type LMFBR’s is studied. The study found the Reactor Auxiliary 
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Cooling (RAC) configurations maintain their reliability advantage 
over the Primary Reactor Auxiliary Cooling (PRACS) and Interme- 
diate Reactor Auxiliary Cooling (IRACS); although this advantage 
is reduced by factors of three and four respectively. Sensitivity 
studies indicate the RACS will maintain its reliability advantage for 
all repair times of practical interest. The study also found that 
dependence on two loops to remove decay heat (rather than assum- 
ing each loop has 100% capacity) increases the unreliability by a 
factor of 500 to 7000 for the RACS and by a factor of 100 to 500 for 
the PRACS and IRACS. The RACS still maintains a reliability 
advantage, however. 


26389 Reactor physics parameters of alternate fueled fast breeder 
reactor core designs. Haffner, D.R.; Hardie, R.W. (Hanford Engi- 
neering Development Lab., Richland, WA). Nucl. Technol.; 42: No. 
2, 123-132(Feb 1979). 

Nuclear nonproliferation considerations have resulted in re- 
newed interest in the thorium fuel cycle. Reactor physics parameters 
of a typical 1200-MW¢(electric) fast breeder reactor design were 
compared for the cases when **U is substituted for plutonium as a 
fissile fuel and when ***Th is substituted for 7**U as a fertile fuel. 
When the *°*U in the blanket is replaced with ***Th, the reactor 
physics arameters are relatively unchanged. However, replacin, 

®U in the core with *°*Th increases the critical mass by 11 to 15% 
and decreases the breeding ratio“by 0.13 to 0.16. In addition, replac- 
ing the plutonium in the core with **°U decreases the critical mass 
by 4 to 6% and decreases the breeding ratio by 0.13 to 0.16. Both of 
the changes in the core make the sodium void coefficient more 
negative. 


26390 Performance of thorium-fueled fast breeders. Marr, D.R.; 
Cantley, D.A.; Chandler, J.C.; McCurry, D.C.; Omberg, R.P. (Han- 
ford Engineering Development Lab., Richland, WA). Nucl. Tech- 
nol.; 42: No. 2, 133-143(Feb 1979). 

Three studies were performed to evaluate the breeding ratio 
of fast breeders containing thorium. In a study of a small breeder, 
thorium metal and thorium oxide core designs were found to have 
similar breeding ratios. The slight advantage exhibited by the metal 
design was not considered significant, since the design was based on 
a limited amount of thorium metal swelling data. In a study of a 
1200-MW(electric) plant, a plutonium—uranium oxide design was 
compared to a uranium—thorium metal design. The uranium— 
thorium design had a lower breeding ratio but also had a negative 
sodium void effect. In the third study, the effect of replacing 
thorium oxide radial blankets with thorium metal radial blankets was 
evaluated. This was found to have little effect on the breeding ratio. 


26391 Effects of stoichiometry on cladding attack in UO.— 
PuO,. Lawrence, L.A.; Hata, D.C.; Weber, J.W. (Hanford Engineer- 
ing Development Lab., Richland, WA). Nucl. Technol.; 42: No. 2, 
195-206(Feb 1979). 

A significant reduction in and a change in the character of 
fuel-cladding chemical interaction (FCCI) due to a reduction in the 
oxygen-to-metal ratio (O/M) were established for uranium—plutoni- 
um mixed-oxide fuels clad with 20% cold-worked Type 316 stainless 
steel irradiated in the Experimental Breeder Reactor II. Fuel pins 
from the Hanford Engineering Development Laboratory P-23C 
subassembly at initial fuel O/Ms of 1.94, 1.95, and 1.97 were exam- 
ined at peak burnups of 1.1, 2.5, and 3.6 at.%. The depth of FCCI 
increased with increasing burnup and temperature, but the relative 
effects of fuel O/M did not change. An approximate three-fold 
reduction in FCCI resulted from a reduction in fuel O/M from 1.97 
to 1.95 at ~ 3.6 at.% burnup. The peak FCCI in the lower O/M fuel 
was ~ 5 um and appeared as a preferential loss of cladding at grain 
boundaries and slip planes on the cladding inner surface. In contrast, 
the typical FCCI in the higher O/M (1.97) fuel pin was matrix in 
character, and penetrated ~ 14 um into the cladding. Thus, FCCI in 
mixed-oxide fuel can be reduced to negligible levels by lowering the 
O/M during manufacture of the fuel. 


26392 Some electron microprobe analysis results concerning the 
interaction between urani plutonium mixed-oxide fuel and stain- 
less-steel cladding. Walker, C.T.; Pickering, S. (European Inst. for 
Transuranium Elements, Karlsruhe, Germany). Nucl. Technol.; 42: 
No. 2, 207-215(Feb 1979). 

Analyses were performed on three mixed-oxide fuel pins. 
Two were irradiated in a fast flux, one in an epithermal-neutron flux. 
The compositions of the corrosion product phases in the fuel- 
cladding gaps of the different pins were deste. The phase was 
essentially a mixture of metal oxides, with chromium oxide the main 
constituent. Cesium chromate, if it formed at all, was present in only 
small amounts. Oxides of iron and nickel were not detected, which 
suggests that the oxygen potential in the gap did not exceed that for 
the FeCr2O, formation. Metallic fragments in the phase resulted 
from mechanical interactions involving the phase and cladding 
grains whose boundaries had been weakened by intergranular corro- 
sion. Chromium and —y were lost from the inner cladding 
surface of all three pins. Titanium loss also occurred from the two 
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pins clad with titanium-stabilized steel. A grain boundary phase 
depleted in chromium was present at the inner cladding surface of 
one of the pins irradiated in a fast flux. The phase that was associated 
with intergranular attack occurred in advance of the corrosion front. 


26393 Experimental parameter investigations on the tribological 
behavior of Stellite 6 in liquid sodium. Wild, E.; Mack, K.J. (Kern- 
forschungszentrum Karlsruhe, Germany). Nucl. Technol.; 42: No. 2, 
216-223(Feb 1979). 

The friction and wear behavior of various material combina- 
tions was studied in a liquid-sodium loop up to fluid temperatures of 
900 K to guarantee self-alignment and safe operation of liquid-metal- 
cooled fast breeder reactor (LMFBR) components, such as subas- 
semblies, control and shutdown units, instruments, and centering 
pads. Pin-on-disk, plate-on-plate, and tilting plane test section sys- 
tems were used. Numerous material combinations exhibiting good 
corrosion resistances in liquid sodium were investigated under identi- 
cal operating conditions. Those revealing the lowest wear rates and 
the lowest friction coefficients were subject to parameter tests. The 
influences on friction and wear behavior of friction velocity, contact 
force, sodium temperature, equipment criteria, and tribochemistry 
were studied. The experimental results are shown for a Stellite 6- 
Stellite 6 combination. They revealed friction and wear coefficients 
to be clearly below the set limits. However, this material combina- 
tion has a high cobalt content and is therefore no optimum choice 
with respect to contamination problems of the primary system of an 
LMFBR. Other experiments are necessary to develop materials with 
zero contamination effects. 


26394 Nuclear core positioning system. Garkisch, H.D.; Yant, 
H.W.; Patterson, J.F. (to Westinghouse Electric Corp.). US Patent 
4,135,974. 23 Jan 1979. Filed date 17 May 1974. 8p. 

Disclosed is a structural support system for the core of a 
nuclear reactor which achieves relatively restricted clearances at 
operating conditions and yet allows sufficient clearance between fuel 
assemblies at refueling temperatures. Axially displaced spacer pads 
having variable between pad spacing and a temperature compensat- 
ed radial restraint system are utilized to maintain clearances between 
the fuel elements. The core support plates are constructed of metals 
specially chosen such that differential thermal expansion produces 
positive restraint at operating temperatures. 


26395 Low cycle fatigue behavior of Types 304 and 316 stainless 
steel tested in sodium at 550°C, Zeman, G.J.; Smith, D.L. (Argonne 
National Lab., IL). Nucl. Technol; 42: No. 1, 82-89(Jan 1979). 

eo tests were conducted in sodium to investigate the 
influence of an elevated temperature sodium environment on the low 
cycle fatigue behavior of Types 304 and 316 stainless steel. The 
fatigue tests were conducted at 550°C in sodium of controlled 
purity, namely, 1 ppM oxygen and 0.3 ppM carbon, at a strain rate of 
4x 10-*s~*. The fatigue i e of annealed Type 316 stainless steel was 
substantially greater when tested in sodium than when tested in air, 
whereas the test environment had little influence on the fatigue life 
of Type 304 stainless steel. The effects of long-term sodium preexpo- 
sure were also investigated. An 18-Ms (5000-h) preexposure to 
sodium produced little effect on the fatigue life of Type 316 stainless 
steel tested in sodium. However, a similar sodium exposure had a 
significant effect on the fatigue behavior of Type 304 stainless steel. 


26396 Liquid metal cooled nuclear reactor. Marcotte, J.L.B.; 
Chevalier, G.; Gerij, J.; Leheu, J. (to Commissariat a |’ Energie 
Atomique). US Patent 4, 116,765. 26 Sep 1978. Filed date 16 Dec 
1976. 6p. 

The concrete vault roof of a liquid metal cooled fast reactor is 
provided with a heat-insulating lining plate and has a central passage 
for rotating shield plugs surrounded by passages for heat exchangers 
and pumps. An annular plate of relatively small thickness is placed 
horizontally beneath the vault roof and its external edge is joined to 
the lining plate by means of shaped members having a long radius of 
curvature so as to form closed spaces for trapping an inert gas. The 
free edges formed by the openings in the annular plate are joined to 
the lining plate by means of a sealing shell. 


26397 Breeder--now or never. Murphy, P.M. (EPRI, Palo Alto, 
Calif). Mech. Eng.; 100: No. 9, 22-24(Sep 1978). 

The timing of the commercial introduction of the LMFBR 
(Liquid Metal Fast Breeder Reactor) will be an important factor in 
its ability to supply a significant fraction of the nation’s future 
electrical needs. The number of breeders we can build initially will 
be limited by the size of our low-cost urnium resources and by the 
rate at which LWR’s (Light Water Reactors) are placed in service. 
Since this uranium resource is fixed in size while electrical demand 
will grow geometrically, it is clear that the sooner the breeder is 
introduced commercially the larger will be the fraction of electrical 
demand that it can supply. An early commercial introduction on an 
adequate scale requires full-scale resumption of LWR construction 
and redirection of LMFBR development programs toward a near- 
term commercial prototype. 
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26398 Experimental investigation on air-distribution in water 
flowing through a 61-rod bundle with helical spacers. Chung, M.K. J. 
Korean Nucl. Soc.; 10: No. 2, 79-86(Jun 1978). (In English and 
Korean). 

Data were obtained on air-distributions in two-phase up flow 
in a vertical rod-bundle test-section. The test-section was a hexagon- 
al shaped 61-rod bundle where each rod was wrapped with helical 
spacers. The variables were flow rates of air and water and air inlet 
positions. Experimental data were obtained at the outlet of the test- 
section. Experiments were performed in two parts. First data were 
taken at increasing flow rates of air keeping water flow rates 
constant, and second at simultaneous increase of air and water flow 
rates. At each flow condition, air supply position could be changed 
to 4 different positions. Data obtained by electrical void-needle 
technique were analyzed and are presented here in graphical forms 
for comparison. Results demonstrate qualitatively that air-distribu- 
tion tends to be more uniform as water flow rates are increased. The 
air supply positions have noticeable effects on the pattern of air- 
distribution. 


26399 Studies on temperature-controlled pool-boiling heat trans- 
fer. Sakurai, A.; Shiotsu, M. (Kyoto Univ, Inst of At Energy). Tech. 
Rep. Inst. At. Energy, Kyoto Univ.; No. 175, vp(Mar 1978). 

A new computor-controlled experimental system to realize 
stable temperature-controlled operation in nucleate, transition and 
film boiling regions was developed. Characteristics of temperature- 
controlled pool-boiling heat transfer covering nucleate, transiton and 
film boiling regions were studied for a platinum wire heater in water 
at atmospheric pressure. Effects of subcooling, heater orientation, 
heater dimension, heater surface contamination and of surface active 
agent were also studied. Thermal hysteresis effects due to increasing 
and decreasing heater temperature were found, for the first time, 
both in the nucleate boiling region and in the transition boiling 
region near the maximum heat flux point. Maximum heat flux of 
nucleate boiling and maximum heat flux of transition boiling were 
not the same. Artificial contamination on the heater surface and 
slight addition of surface active agent in water both severely influ- 
enced the transition boiling heat transfer. It was confirmed that the 
transition boiling was the combination of nucleate and film boiling. 
These results have application to once-through boilers forming a 
part of sodium cooled power reactors. 15 refs. 
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26400 Benefit-cost analysis of nuclear power — to the GPS 
mission, Greenberg, J.S. (ECON Inc., Princeton, NJ). J. Energy; 1: 
No. 5, 265-266(1977). 

Solar powered spacecraft are currently being developed for 
the Global Positioning System (GPS). The development of nuclear 
power supplies and related technologies have proceeded to the point 
where nuclear powered spacecraft alternatives are possible and need 
to receive serious consideration for application to the GPS mission. 
An analysis was performed of the economic benefits which may 
result from developing and utilizing nuclear powered — i 
place of solar powered spacecraft for the GPS mission. 
considers cost uncertainties, launch system and spacecraft subsystem 
reliability, time phasing of nuclear spacecraft into a system consisting 
of solar powered spacecraft, a nuclear demonstration experiment, 
and the likelihood of nuclear operational spacecraft implementation 
in terms of the successful duration of the experiment, and single and 
multiple payload launches. It also develops the probability distribu- 
tions of all pertinent events, annual costs, and present values of costs 
and benefits. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 26314, 26579, 26805 


26401 (NTISUB/B/201—002-R4) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 2, (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). May 1978. 28p. 
NTIS PC A03. 

Revision No. 1 to Section 2 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26402 (NTISUB/B/201—003-R2) Standard Review Plan, for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 3, (Nuclear Regulatory Commission, Washington, 





2738 ENERGY RESEARCH ABSTRACTS 


DC Pas aes of Nuclear Reactor Regulation). Jun 1978. 13p. 
NTIS PC A 

Revision No. 1 to Section 3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26403 (NTISUB/B/201—003-R3) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision no. 
1 to Section 3. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Aug 1978. 19p. 
NTIS PC A02. 

Revision No. 1 to Section 3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26404 (NTISUB/B/201—005-R4) Standard review plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 5.4.7. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Aug 1978. 
19p. NTIS PC A02. 

Revision No. 1 to Section 5.4.7 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26405 (NTISUB/B/201—006-R4) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 6.5.3. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Jul 1978. 
14p. NTIS PC A02. 

Revision No. | to Section 6.5.3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26406 (NTISUB/B/201—006-R5) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to section 6. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Aug 1978. 19p. 
NTIS PC A02. 

Revision No. 1 to Section 6. of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26407 (NTISUB/B/201—006-R6) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 6. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Aug 1978. 27p. 
NTIS PC AO3. 

Revision No. 1 to Section 6. of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26408 (NTISUB/B/201—006-R7) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No, 2 to Section 6. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Aug 1978. 18p. 
NTIS PC A02. 

Revision No. | to Section 6.2.2 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26409 (NTISUB/B/201—007-R1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 1 
to Section 7. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Jun 1978. 107p. 
NTIS PC A06. 

Revision No. 1 to Section 7 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26410 (NTISUB/B/201—008-R3) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Reviision 
No. 1 to Section Appendix 8-A. (Nuclear Regulatory Commission, 
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Washington, DC (USA). Office of Nuclear Reactor Regulation). Jun 
1978. 14p. NTIS PC A02. 

Revision No. 1 to Section App. 8-A of the Standard Review 
Plan incorporates changes that have been developed since the origi- 
nal issuance in September 1975, many of which are editorial in 
nature, to reflect current staff practice in the review of safety 
analysis reports for nuclear power plants. 


26411 (NTISUB/B/201—015-R3) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 15. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Aug 1978. 15p. 
NTIS PC A02. 

Revision No. 1 to Section 15 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26412 (NTISUB/B/201—015-R4) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 15. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 16p. 
NTIS PC A02. 

Revision No. 1 to Section 15. of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


26413 (NUREG—0020(Vol.2)(No.12)) Licensed operating reac- 

tors. Operating units status report, data as of 30 Nov. 78. (Nuclear 

Regulatory Commission, Washington, DC (USA)). Dec 1978. vp. 
IS $10.00. 

The report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 


26414 (NUREG—0030(Vol.1)(No.12)) Nuclear power plants. 

Construction status report, data as of 30 Nov. 78. (Nuclear Regula- 

7 —— Washington, DC (USA)). Dec 1978. 210p. NTIS 
10.00. 

The report is compiled to provide the information necessary 
for monitoring progress of the 94 plants under authorized construc- 
tion. The report includes data from utilities sponsoring the construc- 
tion, as well as from NRC's Office of Inspection and Enforcement, 
which have been analyzed by the OMPA in implementing Manage- 
ment Information Systems. This data is used to synchronize the 
licensing process with predicted fuel load dates for this central 
Federal Government presentation of commercial reactor construc- 
tion. 


26415 (NUREG—0499) Preliminary statement on general policy 
for rulemaking to improve nuclear power plant licensing. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Nov 1978. 107p. NRC, Washington, DC. 

In June 1977 an NRC study group seeking to identify ways to 
improve the effectiveness of NRC nuclear power plant licensing 
procedures, recommended (among other measures) that rulemaking 
should be considered for the generic resolution of certain major 
issues that are presently litigated in individual licensing proceedings 
(NUREG—0292). In response to a Commission directive, the staff 
prepared an interim statement of general policy and plans for rule- 
making, which the Commission approved for publication n the 
Federal Register at Affirmation Session 78-7 held on October 26, 
1978. This interim policy statement fully supports Executive Order 
12044 of March 23, 1978, requesting improvement of existing and 
future government regulations so as to be as simple and clear as 
possible and avoid imposing unnecessary burdens on the economy, 
on individuals, on public and private organizations, or on State and 
local governments. This NUREG publication includes the full text 
of the Federal Register notice published concurrently. Also pro- 
vided are Enclosures A and B which contain more complete infor- 
mation than is presented in the FR notice regarding the selection and 
discussion of issues proposed by the staff for generic rulemaking. 
However, the discussion of issues avoids being overly specific about 
the likely outcome of rulemaking in order to stimulate creative 
public and industry comments as desirable inputs to shaping the 
ultimate form of generic rules. 
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26416 (PB—278022) Safety evaluation report related to oper- 
ation of McGuire Nuclear Station, Units 1 and 2. (Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear Reac- 
tor Regulation). Mar 1978. 304p. (NUREG—0422). NTIS, PC Al4/ 
MF AOI. 

The safety evaluation for McGuire-1 and -2 Reactors includes 
information on site characteristics; design critera for structures, 
components, equipment, and systems; reactor design; reactor coolant 
system; engineered safety systems; instrumentation and controls; 
electric power; auxiliary systems; steam and power conversion sys- 
tems; radioactive waste management; radiation protection; conduct 
of operations; safety analyses; and quality assurance. 


26417 (PB—282620) Steam electric power plant review manual. 
(Mitre Corp., McLean, VA (USA). METREK Div.). Dec 1977. 
Contract DI-14-16-0008-948. 368p. NTIS PC A16/MF A0O1. 

The manual is part of a three-volume set which provides 
instructions for field review by Fish and Wildlife Service biologists 
of applications for licenses and/or permits for the construction and 
operation of power plants. This volume contains instructions for 
reviewing applications for Nuclear Regulatory Commission con- 
struction permits and operating licenses for nuclear power plants and 
related environmental impact statements. A brief summary of appro- 
priate legislative authorities, Fish and Wildlife Service policies, and 
interagency memoranda of understanding are included. The volume 
also contains an interpretation of the rules and regulations of the 
Nuclear Regulatory Commission as well as Nuclear Regulatory 
Commission and Environmental Protection Agency siting criteria 
and guidelines for the evaluation of sampling and monitoring pro- 
grams conducted in connection with the license application. 


26418 (PB—282621) Steam electric power plant review manual. 
Appendices. (Mitre Corp., McLean, VA (USA). METREK Div.). 
Dec 1977. Contract DI-14-16-0008-948. 706p. NTIS PC A99/MF 
AOl. 

The manual is part of a three-volume set which provides 
instructions for field review by Fish and Wildlife Service biologists 
of applications for licenses and/or permits for the construction and 
operation of power plants. The volume contains detailed supporting 
information to be used in conjuction with the application review, 
specifically; Appendix A - Permit Applications, Reporting Proce- 
dures, Forms, and Checklists; Appendix B - Illegal Construction 
Activities, Procedures, Reports, and Related Policy Releases; Ap- 
pendix C - Legal References and Related Material; Appendix D - 
Additional Pertinent Regulations; Appendix E - Official Policy 
Releases: Department of Interior; Appendix F - Official Policy 
Releases; U.S. Army Corps of Engineers and Environmental Protec- 
tion Agency; Appendix G - Federal Agency Addresses; Appendix H 
- Glossary; Appendix I - Engineering Considerations and Biological 
Impacts; Appendix J - Economic Considerations; Appendix K - 
Biological References by Region; Appendix L - Standard Conditions 
for Inclusion in Preliminary Permits and Licenses Issued under Part 
I of the Federal Power Act. 


26419 (RDT-INDEX—(01-79)) RDT Standards index. (Oak 
Ridge National Lab., TN (USA)). 19 Jan 1979. Contract W-7405- 
ENG-26. 35p. RSO. 

The January 1979 Index of RDT Standards for the period 
October through December 1978 is presented. The attached "New 
Publications List” identifies each standard, amendment, and/or revi- 
sion that was published during this period. An order form is pro- 
vided in the Index for your convenience in requesting those RDT 
standards that may be needed by your organization. 


26420 (RDT-M—1-2T(10-78)) Stainless steel welding rods and 
bare electrodes (ASME SFA-5,9 with additional requirements). (Union 
Carbide Corp., Oak Ridge, TN (USA). Nuclear Div.). Oct 1978. 
Contract W-7405-ENG-26. 9p. RSO. 

This standard covers chromium and chromium-nickel stain- 
less welding rods and bare electrodes for nuclear and associated 
applications. 


REACTOR DOCKETS 


26421 (HEDL-TI—75001-30) FSAR supplement 30. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 9 Oct 1978. 
Contract EY-76-C-14-2170. 63p. AT. 

Information on the FFTF reactor is presented concerning 
instrumentation, reactor protection systems, and performance of 
engineered safety systems. 


26422 (HEDL-TI—75002-28) FSAR amendment 28. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 9 Oct 1978. 
Contract EY-76-C-14-2170. 24p. AT. 

Revised information on the FFTF reactor is presented con- 
cerning instrumentation, reactor protection systems, and engineered 
safety systems. 


NUCLEAR POWER PLANTS 


ECONOMICS 


26423 (ORNL—5470) CONCEPT-5 user's manual. Hudson, 
C.R. II. (Oak Ridge National Lab., TN (USA)). Jan 1979. Contract 
W-7405-ENG-26. 194p. Dep. NTIS, PC A09/MF AOI. 

The CONCEPT computer code package was developed to 
rovide conceptual capital cost estimates for nuclear-fueled and 
‘ossil-fired power plants. Cost estimates can be made as a function of 

plant type, size, location, and date of initial operation. The output 
includes a detailed breakdown of the estimate into direct and indirect 
costs similar to the oe system described in document NUS— 
531. Cost models are currently provided in CONCEPT 5 for single- 
and multiunit pressurized-water reactors, boiling-water reactors, and 
cost-fired plants with and without flue gas desulfurization equip- 
ment. 


26424 (PB—282647) Nuclear power costs. Ninety-Fifth Con- 
gress. Second session. House report No. 95-1090. (Committee on 
Government Operations (U.S. House), Washington, DC. Environ- 
ment, Energy, and Natural Resources Subcommittee). 26 Apr 1978. 
156p. NTIS PC A08/MF AOI. 

Contrary to widespread belief, nuclear ‘gees is no longer a 
cheap energy source. In fact, when the still unknown costs of 
radioactive waste and spent nuclear fuel management, decommis- 
sioning and perpetual care are finally included in the rate base, 
nuclear power may prove to be much more expensive than conven- 
tional energy sources such as coal, and may well not be economical- 
ly competitive with safe, renewable resource energy alternatives 
such as solar power. Nuclear power is the only energy technology 
which has a major capitalization cost at the outset of the fuel cycle 
and at the end of the fuel cycle. As the cost of nuclear energy 
continues to climb, and as a solution to the problems of radioactive 
waste management continues to elude government and industry, 
States such as California are rejecting the increased use of nuclear 
power and favoring the greater use of renewable energy technol- 
ogies. These developments and others discussed in this report raise 
major questions for Federal decisionmakers about how best to cope 
with the Nation's energy crisis in the years ahead. Practical recom- 
mendations aimed at greater economy, efficiency, and effectiveness 
in government actions are proposed. 


26425 Energy forecasting in the preparation of French Plan VII. 
Alinhac, M. (Electricite de France, Paris). Nucl. Technol.; 39: No. 1, 
5-9(Jun 1978). 

In the framework of the procedure governing the preparation 
and adjustment of France’s Plan VII, which is scheduled to cover 
the period from 1976 to 1980, an energy committee was appointed 
by the French government to survey the main lines of the ener; 
policy from now until 1985, based on guidelines laid down in 1975 
by the government. The committee elaborated forecasts for 1985 and 
2000 and, on this basis, developed propositions for an energy policy 
whose main features are a high energy savings program and an 
important development of nuclear energy. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 28095 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 26334, 26335 


26426 (HEDL-TME—78-100) HEDL evaluation of thorium 
cycle cross sections for ENDF/B-V. Mann, F.M. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Jan 1979. Contract 
EY-76-C-14-2170. 22p. Dep. NTIS, PC A02/MF AOI. 

Four nuclei, Thorium-230 (#°°Th), Protactinium-231 (751 Pa), 
Protactinium-233 (7**Pa) and Uranium-232 (7°?U), which are impor- 
tant in the uranium—thorium cycle have been evaluated for the 
Evaluated Nuclear Data File/B-V (ENDF/B-V). **°Th, 7*'Pa, and 
2321) are new to the ENDF/B system. 


26427 Denatured thorium cycle: an overview. a, C.A. (De- 
partment of Energy, Washington, DC); Strauch, S.; berg, R.P.; 
Spiewak, I. Nucl. Technol.; 42: No. 2, 144-149(Feb 1979). 

We performed a scenario evaluation that delineates the —_ 
tial role of denatured uranium/thorium-fueled reactors, includi 
breeders, in symbiotic systems. In this study, reactors fueled wi 
plutonium were built in secure centers, while reactors at dispersed 
sites were fueled with natural, low-enriched, or denatured uranium 
(12% *°U or 20% *5U in *°°U). The installed nuclear capacity is 
assumed to be 350 MW(electric) in the year 2000, with a net increase 
of 15 GWéelectric)/y permitted through the year 2050. The U.S. 
Department of Energy Division of Uranium Resources and Enrich- 
ment projected the two bounding cases of uranium recoverable at a 
marginal cost of $160/lb UsOs or less used in this study. The 
marginal cost of $160/lb UsOs occurs at 3 million short tons (ST) for 
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the high-cost supply and at 6 million ST for the intermediate-cost 
supply. For the assumed high-cost UsOs supply (3 million ST UsOs), 
thermal recycle with denatured light water reactors (LWRs) will 
achieve the same incremental increase in maximum achievable nucle- 
ar capacity as U/Pu recycle in LWRs [~ 200 GWéelectric) more 
than once-through cycles]. Introduction of a breeder is required for 
the system to achieve the projected nuclear demand [1100 
GWclectric) jn 2049]. For all denatured systems, including those 
with breeders, a significantly larger fraction of the installed capacity 
can be located at dispersed sites, compared with U/Pu systems. For 
the assumed intermediate-cost U;Os supply (6 million ST UsOs), 
thermal recycle with advanced converters will permit projected 
nuclear demand to be met for both the Pu/U and denatured urani- 
um—thorium cycles. 


26428 Long-term options for the FR fuel cycle. Flowers, R.H.; 
Johnson, K.D.B.; Miles, J.H.; Webster, R.K. (UKAEA Research 
Group, Harwell. Atomic Energy Research Establishment). Atom 
(London); No. 259, 138-142(May 1978). 

From 5. Energy technology conference; Washington, USA 
(Feb 1978). 

This paper is designed to complement and amplify the general 
philosophy developed by Dr. W. Marshall (UKAEA) in his Graham 
Young Memorial Lecture “Nuclear power and the proliferation 
issue”, February 1978. The position at say about the year 2050 is 
discussed, taking the Liquid Metal Fast Breeder Reactor as the 
typical reactor. It is assumed that by then fast reactors will have 
completely displaced thermal reactors from the power system. The 
safeguarding of Pu is considered. Headings are as follows -Reasons 
for reprocessing in a fast reactor fuel cycle; fuel processing proce- 
dures in a fully evolved LMFBR cycle (processing requirements set 
by the fast reactor system; possible developments in LMFBR fuel 
processing; co-processing of U with Pu; fuel fabrication by the gel 
process; integrated fuel plants); potential further developments for 
reducing plutonium accessibility; relaxation of specifications on fis- 
sion product levels in new fast reactor fuel; and enhanced recycle of 
fission products. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 25169, 25739, 25772, 26332 


26429 (COO—2975-22) Advanced gas cooled nuclear reactor ma- 
terials evaluation and development program. Progress report, April 1— 
June 30, 1978. (General Electric Co., Schenectady, NY (USA). 
Energy Systems Programs Dept.). 31 Aug 1978. Contract EY-76-C- 
02-2975. 36p. Dep. NTIS, PC A03/MF AOI. 

The objectives of the program are to evaluate candidate 
alloys for Very High Temperature Reactor Nuclear Process Heat 
(NPH) and Direct Cycle Helium Turbine (DCHT) applications, in 
terms of the affect of simulated reactor primary coolant (Helium 
containing small amounts of various other gases), high temperatures, 
and long time exposures, on the mechanical properties and structural 
and surface stability of selected candidate alloys. A second objective 
is to select and recommend materials for future test facilities and 
more extensive qualification programs. Work covered in the report 
includes the activities associated with the procurement of the materi- 
als for the screening test program, information from vendor certifi- 
cation for the materials receiver, and preliminary information from 
the materials characterization tests performed by General Electric. 
The construction status of the simulated reactor helium supply 
system, testing equipment, and gas chemistry analysis instrumenta- 
tion and equipment are discussed. The status of the data management 
system is also reviewed. 


26430 Heat cost in a Swedish agrothermal plant. Christensen, J. 
Nucl. Technol.; 40: No. 3, 227-233(Oct 1978). 

Low-grade heat is of rapidly increasing importance in 
Sweden and, therefore, so is the economic evaluation of such heat. 
The present heat cost is based on a detailed feasibility study of large- 
scale heated horticulture combined with electricity production from 
a Swedish boiling water reactor power plant. To estimate judicious- 
ly the cost of heat from a dual-purpose plant—such as a large-scale 
horticultural installation combined with and using low-grade waste 
heat from an electric power plant—is an almost classical problem: a 
measure of arbitrarity is unavoidable. The opportunity cost approach 
shown has presumably some new features. It results in an estimated 
cost of heat delivered from the turbine condenser heater in the 
power plant of 1.4 $/GJ (or 6.1 Swedish Crwn/GJ) in 1980, which is 
less than one-third of the cost of fuel only with conventional oil-fired 
heaters. 
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REFER ALSO TO CITATION(S) 25795 


THEORY AND CALCULATION 


REFER ALSO TO CITATION(S) 28367, 28416, 28419, 28420 


26431 (CEA-CONF—4184) Radiolysis of aqueous solutions of 
absorbers. 


neutrons Rozenberg, J.; Dolle, L. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Re- 
cherche et Analyse). 25 Jul 1977. 5p. (CONF-7710187—2). Service 
de Documentation, CEN Sacaly, BP No. 2, 91190 Giv-sur Yvette, 
France. 

From International conference on chemistry of nuclear reac- 
tor systems; Bournemout, UK (24 Oct 1977). 

The use of soluble neutron absorbers is very convenient in 
heavy water reactors. Their influence on the radiolytic decomposi- 
tion of the reactor moderating water must be known. Irradiations by 
a cobalt-60 source showed that the initial radiolytic hydrogen yield 
is decreased when salts of elements possessing one stable valence 
state are added in water. This effect favours the use of salts of 
cadmium and gadolinium as soluble neutron absorbers. The anions of 
these salts should have an adverse effect. In reactor experiments 
confirmed the inhibition of water radiolysis by sulfates of cadmium 
and gadolinium. Boric acid, another possible soluble absorber could 
be used at low concentrations to compensate the xenon-poisoning at 
start-up in heavy water reactors. It has no effect on the radiation 
chemistry of the coolant. 


26432 (INIS-mf—4043, pp 98-103) Realization of generalized 
perturbation theory for the tion of efficiencies of neutron cross 
sections with respect to fraction-linear reactor functionals in the two- 
dimensional . Chukhlov, O.P.; Zizin, M.N. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 
1976. (In Russian). 

From 3. national Soviet conference on neutron physics; Kiev, 
USSR (9 Jun 1975). 


A set of codes is described to compute the efficiencies of 
group neutron cross sections as related to such reactor characteris- 
tics as breeding ratio, reaction rate ratios and so on. The set is based 
on the Bubnov-Galyorkin technique. The specific feature of the 
given set is a ibility of computing neutron cross-section efficien- 
cies for two-dimensional reactor models, the number of groups being 
up to 26. 


26433 (INIS-mf—4043, pp 88-92) Relation of nuclear data errors 
to calculation ones for the case of reactor parameter prediction. 
Van'kov, A.A.; Voropaev, A.I. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeti- 
cheskij Inst.). 1976. (In Russian). 

From 3. national Soviet conference on neutron physics; Kiev, 
USSR (9 Jun 1975). 


The methodical problem is discussed of the effect of errors 
caused by the approximations of the calculated model and the grou 
pitch on the results of the specified reactor calculations on the basis 
of the analysis of the integral data. The iridium-plating has been 
effected on the example of calculating the reproduction factor of the 
fast breeding reactor. 


26434 (INIS-mf—4043, pp 145-149) Software for the computized 
neutron data library of the KRATOR system. Kolesov, V.E.; 
Krivtsov, A.S.; Solov’ev, N.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeti- 
cheskij Inst.). 1976. (In Russian). 

From 3. national Soviet conference on neutron physics; Kiev, 
USSR (9 Jun 1975). 


When preparing data for nuclear reactors and shield computa- 
tions using the evaluated nuclear data library it is necessary to have a 
set of special service programs to maintain the library itself. In this 
paper the structure of this set is discussed and a brief description of 
some programs is presented. 


26435 (LA—7554-PR) Transport and reactor theory. Progress 
report, July 1—September 30, 1978. Miller, W.F. Jr.; Dudziak, D.J.; 
O'Dell, R.D.; Alcouffe, R.E.; Gomez, M.F. (Los Alamos Scientific 
Lab., NM (USA)). Nov 1978. Contract W-7405-ENG-36. 37p. Dep. 
NTIS, PC A03/MF AO1. 

Progress is summarized in the areas of fission reactor neutron- 
ics, radiation shielding, fusion reactor nucleonics, reactor safety, and 
supporting research. 
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26436 (LA-UR—78-2467) Measurements in Los Alamos bench- 
mark criticals and the central reactivity discrepancy. Davey, W.G.; 
Hansen, G.E.; Koelling, J.J.; McLaughlin, T.P. (Los Alamos Scien- 
tific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 7p. 
(CONF-780921—12). Dep. NTIS, PC A02/MF AO1. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

Measurements in seven Los Alamos fast critical facilities are 
described; all are related to elucidating the causes of the central 
reactivity discrepancy in fast reactors. Specific capabilities of these 
specialized assemblies permit measurements well-above delayed criti- 
cal and these confirm the validity of the delayed neutron data used 
for calibration; there is therefore no reactivity-scale error. Reactivity 
measurements in these homogeneous assemblies exhibit no discrepan- 
cy. It is concluded that nuclear data: should not be adjusted to 
eliminate the discrepancy found in other, heterogeneous assemblies. 


26437 (RISLEY-Trans—3114) Classification of noise spectra in 
nuclear power plant diagnostics. Mogil’ner, A.I.; Krivelev, G.P.; 
Skomorokhov, A.O.; Shvetsov, D.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki 
Vysokikh Ehnergij). 1976. Translation of FEI—658. 11p. British 
Library Lending Div., Yorkshire, Eng. 

The problems of classifying noise spectra in nuclear power 
lant diagnostics are described. A formalized method is introduced 
or isolating the characteristic frequencies (informative features) of 

the spectrum. The effectiveness of the method is tested by applying 
it to the detection of boiling of a particular form from the appear- 
ance of the acoustic spectrum. 


26438 (RLO—2227/T32-2) Burning actinides in very hard spec- 
trum reactors. Robinson, A.H.; Shirley, G.W.; Prichard, A.W.; 
Trapp, T.J. (Oregon State Univ., Corvallis (USA). Dept. of Nuclear 
Engineering). 20 Mar 1978. Contract EY-76-S-06-2227-032. 7p. 
(CONF-780622—73). Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

The major unresolved problem in the nuclear industry is the 
ultimate disposition of the waste products of light water reactors. 
The study demonstrates the feasibility of designing a very hard 
spectrum actinide burner reactor (ABR). A 1100 MW/sub t/ ABR 
design fueled entirely with actinides reprocessed from light water 
reactor (LWR) wastes is proposed as both an ultimate disposal 
mechanism for actinides and a means of concurrently producing 
usable power. Actinides from discharged ABR fuel are recycled to 
the ABR while fission products are routed to a permanent reposi- 
tory. As an integral part of a large energy park, each such ABR 
would dispose of the waste actinides from 2 LWRs. 


26439 Exact statistical analysis of nonlinear dynamic power reac- 
tor models by the Fokker—Planck method. Part II. Reactor with on- 
off control. Debosscher, A.F.; Dutre, W.L. (Katholieke Univ., 
Leuven, Belgium). Nucl. Sci. Eng.; 69: No. 3, 347-353(Mar 1979). 

The paper deals with the exact stochastic analysis of the low- 
frequency neutron density fluctuations in an on-off controlled nucle- 
ar power reactor without delayed neutrons and perturbed by Gaus- 
sian white reactivity noise. The stochastic process, being Markovian, 
is completely characterized by its first-order probability density 
function pat) and the transition pdf. The first-order pdf is the 
normalized solution to the time-independent Fokker—Planck equa- 
tion (FPE). Using this pdf, a general expression for the moments is 
obtained. The conditions for stochastic stability in probability, in the 
mean, and in the mean-square are derived. The time-dependent FPE 
is solved using the Laplace transform technique, which results in 
four distinct expressions for the transition pdf, according to the 
relative magnitude of initial and final reactor power with respect to 
the regulator level. After Laplace inversion, a physical interpretation 
of the controller's effect on the stochastic process becomes possible. 
Finally, making use of the obtained pdf's, the spectral density of the 
reactor power fluctuations is calculated. 


26440 Exact statistical analysis of nonlinear dynamic power reac- 
tor models by the Fokker—Planck method. Part III. Reactor with 
temperature feedback. Debosscher, A.F. (Kathokieke Univ., Leuven, 
Belgium). Nucl. Sci. Eng.; 69: No. 3, 354-362(Mar 1979). 

An exact first-order statistical analysis is given of the power 
and temperature fluctuations in a nuclear power reactor with tem- 
perature feedback, which is perturbed by Gaussian white reactivity 
noise. Using a new technique, the time-independent Fokker—Planck 
equation for the two-dimensional power-temperature Markov proc- 
ess is solved in terms of a two-dimensional first-order characteristic 
function. This characteristic function gives a complete first-order 
statistical description of the investigated stochastic process and 
allows for the calculation of the marginal and the combined prob- 
ability density functions of reactor power and temperature. In addi- 
tion, a general expression for the moments is derived. Since the 
underlying reactor model has been extensively used in approximate 
linearized analyses, a comparison can be made of the exact results 
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obtained in this paper with the earlier results, and the validity of the 
linear approximation can be delimited in terms of two dimensionless 
system parameters. 


26441 Application of least-squares method to decay heat evalua- 
tion. Schmittroth, F.; Schenter, R.E. (Hanford Engineering Devel- 
opment Lab., Richland, WA). Nucl. Sci. Eng.; 69: No. 3, 389- 
397(Mar 1979). 

Generalized least-squares methods are applied to decay heat 
experiments and summation calculations to arrive at evaluated values 
and uncertainties for the fission product decay heat from the thermal 
fission of 7**U. Emphasis is placed on a proper treatment of both 
statistical and correlated uncertainties in the least-squares method. 


26442 Complex buckling modes in asymmetric cell lattices. 
Hughes, R.P. (Central Electricity Generating Board, Berkeley, Eng- 
land). Nucl. Sci. Eng.; 69: No. 3, 430-441(Mar 1979). 

It is shown how a slab lattice of asymmetric cells can support 
complex macroscopic buckling modes leading to an effective drift of 
neutrons in a preferred direction. Expressions for the smeared lattice 
cell diffusion and drift coefficients that describe this effect are given. 


26443 Utilization of heavy elements in thermal and epithermal 
reactors. Radkowsky, A.; Chien, J.P.; Yang, C.Y.; Hsieh, H.M. (to 
Institute of Nuclear Energy Research, Atomic Energy Council). US 
Patent 4,123,328. 31 Oct 1978. Filed date 15 Sep 1976. 14p. 

Increases in reactivity can be obtained in thermal and epither- 
mal reactors by utilization of heavy elements in selected locations in 
the reactors. These increases can result in economic gains, for 
example, in reduction in the amounts of heavy water needed in 
heavy water moderated reactors and in reduction of the enrichment 
needed in light water reactors. A number of examples are provided 
of advantageous use of the heavy elements in specific reactor em- 
bodiments. 


26444 Implicit and explicit higher order perturbation methods for 
nuclear reactor analysis. Gandini, A. (Comitato Nazionale per 
l'Energia Nucleare, Rome, Italy). Nucl. Sci. Eng.; 67: No. 3, 347- 
355(Sep 1978). 

A critical study of higher order perturbation methods for 
reactor analysis is made. These methods are classified as explicit, 
semi-implicit, and implicit, according to their ability to allow pertur- 
bative expressions to any order of approximation explicitly in terms 
of the perturbation. This latter condition is desirable in analytical 
studies or optimization searches for reactor systems. Emphasis is 
placed on the problem of real flux normalization. Practical first- and 
second-order explicit formulations are finally given, relevant to 
perturbations of the flux density. A typical example is descrived that 
indicates the potentiality of the so-called standard method. 


26445 Symmetrized neutron transport equation and the fast Four- 
ier transform method. Sinh, N.Q. (Technical Univ., Hanoi, Vietnam); 
Kisynski, J.; Mika, J. Nucl. Sci. Eng.; 67: No. 3, 363-370(Sep 1978). 

The differential equation obtained from the neutron transport 
equation by the application of the source iteration method in two- 
dimensional rectangular geometry is transformed into a symmetrized 
form with respect to one of the angular variables. The discretization 
of the symmetrized equation leads to finite difference equations 
based on the five-point scheme and solved A use of the fast Fourier 
transform method. Possible advantages of the approach are shown 
on test calculations. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 26350, 26354, 26420, 26581, 
27059, 27064, 27071, 27077, 27081, 27082, 27085, 27096, 27193, 
27202, 27220, 27230, 27232, 27233, 28413 


26446 (BNWL-SA—6007) Decommissioning and decontamina- 
tion planning for Hanford nuclear facilities using multiattributed 
decision analysis, Litchfield, J.W.; King, J.C. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). May 1977. Contract EY-76-C-06- 
1830. 29p. Dep. NTIS, PC A03/MF AO1. 

The 570-square mile Hanford Project contains facilities with 
varying degrees of radioactive contamination as a result of plutoni- 
um production operations. With the evolution of production require- 
ments and technology, many of these have been retired and will be 
decommissioned and decontaminated (D and D). Because of the 
large number of facilities and high cost of decontamination strate- 

ies, a multiattributed decision model was used to develop individual 
acility D and D priorities. Each facility was treated as an alternative 
and four prioritization criterion were developed. Because this ap- 
proach required approximately 2400 performance estimates (~ 600 
facilities on each of four criteria), computerized models were devel- 
oped to determine these performance estimates utilizing a computer- 
based information system as the data base. The relative importance 
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of each criterion was determined by experts from the Energy Re- 
search and Development Administration and the major Hanford 
contractors using a modified Delphi technique. The importance 
rankings (or weights) were combined with utility functions, also 
determined by the experts, to give an importance function that 
responded to the level of each criteria as well as to its overall 
intrinsic importance. The importance functions and the performance 
estimates of each facility on each criterion were combined in a 
prioritization model that determined a priority index for each facili- 
ty. This index is an integral part of the overall decommissioning and 
decontamination plan. 


26447 (CEGB/RD/B/N—159/77) Delta-ferrite transformations 
in a type 316 weld metal. Lai, J.K.; Haigh, J.R. (Central Electricity 
Research Labs., Leatherhead (UK)). Feb 1978. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

The effects of stress relief heat treatments on the microstruc- 
ture of a 316 weld metal are described for temperatures in the range 
538 to 800°C. In the as-welded condition, the weld deposit contains 
delta-ferrite and austenite and during stress relief the delta-ferrite 
transforms predominantly to carbides and austenite at 538 to 650°C 
and to chi-phase at 800°C. These observaions are related to creep 
crack growth data at 5380C and 600°C and provide an explanation 
for the significantly improved ductility caused by heat treating at 
800°C. Weld metal heat treated at 800°C for 10 h appears to be 
stabilised against any likely microstructural causes of embrittlement 
in long term service at up to 650°C and may be treated for design 
— in the same way as parent steels. Therefore the more 
difficult solution heat treatments at 1050°C used in the past are not 
necessary. 


26448 In pile loop water chemistry analytical and sampling tech- 
niques. Rozenberg, J.; Kahan, H.; Dolle, L. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d’Analyses et d’Etudes en Chimie Nucleaire et Isotopique). Pp 151- 
161 of Water chemistry of nuclear reactor systems. London; Thomas 
Telford for BNES (1978). 

From International conference on chemistry of nuclear reac- 
tor systems; Bournemout, UK (24 Oct 1977). 

The difficulties for modeling the movements of corrosion 
products in water cooled reactors are generally related to the bad 
reproducibility of the experimental results and also to the lack of 
correlations between mass or activity balances obtained with differ- 
ent measuring techniques. A highly instrumented chemistry labora- 
tory has been used to control physical, chemical and radiochemical 
parameters in the in-pile water loop IRENE. Around the complete 
check-up of water in a typical experiment, it will be shown that, 
with such a laboratory, we have improved the ideas concerning the 
phenomena ; but some still remaining uncertainties should be over- 
come. 


26449 (INIS-mf—3957, pp 31-36) Generalization of measure- 
ments of local and integral heat transfer while transverse stream-lining 
of smooth and rough cylinders. Akhenbakh, Eh. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorbauele- 
mente). 1976. (In Russian). 

‘ In Heat and mass transfer-5. Convective heat and mass trans- 
er. 

The investigation is presented into heat transfer in the bound- 
ary layer and in the tear-away region of a rough round cylinder. The 
data obtained must aid in improving nuclear reactor heat exchangers. 
The experiments were carried out in the Re range between 2 x 10‘ 
and 4 x 10® The roughness parameter ks/d (where ksub(S) is the 
equivalent roughness, and d is the cylinder diameter) varied in the 
range 0 < ksub(S)/d < 900 x 10°. The degree of turbulence of the 
incident flow Tu = 0.45%. Heat transfer values are given in relation 
to Re and the roughness parameter in subcritical, critical, supercriti- 
cal, and transcritical flows. 


26450 (NUREG/CR—0461) Inspection of nuclear reactor weld- 
ing by acoustic emission. Final report, November 1974—November 
1977. Prine, D.W.; Mathieson, T.A. (GARD, Inc., Niles, IL (USA)). 
Nov 1978. 115p. NTIS, PC A06/MF AO1. 

Results are presented for the first three years of a program 
aimed at proving feasibility and applying the in-process acoustic 
emission (AE) monitoring of welds to the NDE of nuclear power 
component welds. The method has been tested under both con- 
trolled laboratory conditions and in nuclear fabrication shops. Proto- 
type single and two channel monitors have been built and produc- 
tion tested. Over 13,000 feet of weld passes have been monitored 
with excellent correlation of AE to conventional NDE and metal- 
oy AE has been proven to be a reliable and practical NDE 
tool for detection and location of weld flaws. Current efforts are 
aimed at improving the method to provide flaw characterization as 
to type and size. 


26451 (NUREG/CR—0514) Environmental assessment of cool- 
ing reservoirs. Parkhurst, B.R.; McLain, H.A. (Oak Ridge National 
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Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 90p. 
(ORNL/NUREG/TM-—226). Dep. NTIS, PC A05/MF AO1. 

The environmental impacts, both adverse and beneficial, of 
cooling reservoirs are compared to cooling towers as an alternative 
closed cycle cooling system. Generally, the impacts associated with 
the construction of a cooling reservoir system are greater than for a 
comparable cooling tower system. Operational impacts are generally 

reater for cooling towers due to their visual impact, plus icing, 
Ogging, and noise problems. The principle advantages of cooling 
reservoirs are their lower operating and maintenance costs, greater 
reliability, greater cooling efficiency, reduced water consumption in 
areas where cooling water storage is required, and their multiple use 
potential. A review of pertinent literature on cooling reservoir 
ecosystems, has revealed that entrainment, thermal, and chemical 
effects generally result in reduced populations of phytoplankton, 
zooplankton, and benthos in the vicinity of the power plant dis- 
charge. Adverse far field effects are generally less significant and are 
sometimes stimulatory. The overall effects of a power plant on the 
fish populations of cooling reservoirs appear to be minor. Based on 
the thermal characteristics of a model acre cooling reservoir 
with four 1150 MWe reactors, the ecological characteristics of the 
reservoir were predicted. The multiple use possibilities of cooling 
reservoirs provide their most significant beneficial aspect when 
compared to cooling towers. In addition, the cage culture of food 
fishes in cooling reservoirs provides an economical and practical 
method of commercially utilizing the waste heat discharged by 
power plants. For many areas of the country, cooling reservoirs 
appear to provide an environmentally and socially desirable alterna- 
tive to cooling towers. 


26452 Underlying mechanism in the water chemistry of nuclear 
systems. Walton, G.N. (Imperial Coll. of Science and Technology, 
London (UK)). pp 275-279 of Water chemistry of nuclear reactor 
systems. Proceedings of an international conference organized by the 
British Nuclear Energy Society, Bournemouth, 24-27 October 1977. 
London; Thomas Telford for BNES (1978). 

From International conference on chemistry of nuclear reac- 
tor systems; Bournemout, UK (24 Oct 1977). 

The equilibrium between dissolved hydrogen and oxygen in 
the molecular decomposition of water, and the equilibrium between 
hydrogen ions and hydroxyl ions in the ionic dissociation of water, 
both constitute important underlying mechanisms in the corrosion 
behaviour of water. The two equilibria, and the rates of the reactions 
involved in water and steam, will be compared and contrasted as a 
function of temperature, pressure and radiation. The effects of the 
equilibria on the hydrolysis and solubility of ferrous and ferric ions, 
and the ions of other metals, will be discussed in relation to the 
control of conditions in the coolant circuits of nuclear reactors. A 
third mechanism to discussed is the electrochemical exchange reac- 
tions that can contribute to the contamination of circuits. 


26453 Non-combustible nuclear radiation shields with high hydro- 
gen content. Hall, W.C.; Peterson, J.M. (to Chemtree Corp.). US 
Patent 4,123,392. 31 Oct 1978. Filed date 14 Jun 1976. 20p. 

The invention relates to compositions, methods of production, 
and uses of non-combustible nuclear radiation shields, with particu- 
lar emphasis on those containing a high concentration of hydrogen 
atoms, especially effective for moderating neutron energy by elastic 
scatter, dispersed as a discontinuous phase in a continuous phase of a 
fire resistant matrix. 


26454 Nuclear reactor plant. Weber, R.; Katscher, E.; Schabert, 
H.P. (to Kraftwerk Union Aktiengesellschaft). US Patent 4,123,323. 
31 Oct 1978. Priority date 27 Jun 1975, German, Federal Republic of 
(F.R. Germany). 6p. 

A nuclear reactor plant has a fuel-element storage pit formed 
in a pit building a pit adjacent thereto for safely lowering a fuel- 
element transporting cask therein, the adjacent pit being connected 
by a spur channel to the storage bit, a barrier separating the storage 
pit and the pit adjacent thereto, the barrier being at least one-half as 
high as the vertical length of the fuel-element transporting cask and 
being connected to the pit building in a manner as to be capable of 
withstanding at an upper edge thereof a lateral force equal to at least 
10% of the maximum weight of the transporting cask. 


26455 Containers for housing nuclear reactors. Ichiki, T.; Shiho, 
E.; Kitagawa, K. (to Tokyo Shibaura Denki Kabushiki). US Patent 
4,123,325. 31 Oct 1978. Priority date 5 Feb 1975, Japan. 6p. 

In a pressure tight steel container for housing a nuclear 
reactor of the type wherein the container is surrounded by a biologi- 
cal shield wall, the container is supported by a relatively flexible 
structure, and a protective wall is provided along the inner surface 
of the container for receiving the jet stream and the percussive 
forces of bodies flying about at high speeds in the container as a 
result of the existence of emergency conditions. The outer surface of 
the container is spaced from the biological shield wall by an annular 
space sufficient to permit ready access to the outer surface of the 
container. 
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26456 Nuclear reactor installation including a core catching ap- 
paratus. Albrecht, H.; Barleon, L.; Dorner, S.; Fischer, M.; Wilhelm, 
J. (to Kernforschungszentrum Karlsruhe GmbH). US Patent 
4,121,970. 24 Oct 1978. Filed date 22 Apr 1976. 8p. 

A nuclear reactor installation is disclosed which includes a 
core catching apparatus for containing the components of a nuclear 
reactor core during a core melt-down accident which comprises a 
container provided with means for preventing the mixing of the 
metallic portion of the core melt with water thereby to avoid 
formation of explosive gases and spreading of radioactive com- 
pounds by an explosion following such core-melt-down-accident. 


26457 Shielded regenerative neutron detector. Terhune, J.H.; 
Neissel, J.P. (to General Electric Co.). US Patent 4,121,106. 17 Oct 
1978. Filed date 8 Feb 1977. 6p. 

An ion chamber type neutron detector is disclosed which has 
a greatly extended lifespan. The detector includes a fission chamber 
containing a mixture of active and breeding material and a neutron 
shielding material. The breeding and shielding materials are selected 
to have similar or substantially matching neutron capture cross- 
sections so that their individual effects on increased detector life are 
mutually enhanced. 


26458 Fuel storage rack. Karzmar, R.C.; Stamm, R.H. (to 
Brooks and Perkins, Inc.). US Patent 4,119,859. 10 Oct 1978. Filed 
date 23 May 1977. 6p. 

Spline connectors for interconnecting adjacent corners of 
diagonally adjacent rectangular nuclear fuel cell modules are pro- 
vided with a novel shape including only two attachment arms to 
permit assembly of a multiplicity of rows of fuel cells while afford- 
ing access to the edges of the splines for welding them to the storage 
modules. 


26459 Steel containment for nuclear reactor installations. Scha- 
bert, H.P.; Bremer, H.; Strickroth, E. (to Kraftwerk Union Aktien- 
gesellschaft). US Patent 4,118,277. 3 Oct 1978. Priority date 17 Nov 
1975, German, Federal Republic of (F.R. Germany). 8p. 

An assembly of a closed steel containment vessel and a 
concrete foundation, the containment vessel being partly seated on 
the concrete foundation and partly free-standing and having built-in 
structures therein and pipelines extending therethrough, includes a 
multiplicity of linearly or areally distributed elongated threaded 
clamping members connecting the built-in structures with the con- 
crete foundations, the threaded clamping members being oriented 
perpendicularly to the surface of the containment vessel, and resil- 
ient packing spacing at least part of the threaded clamping members 
from the concrete foundation, the resilient packing having a length 
shorter than the length of the threaded clamping members. 


26460 Nuclear fuel element leak detection system. John, C.D. Jr. 
(to Westinghouse Electric Corp.). US Patent 4,117,333. 26 Sep 1978. 
Filed date 29 Apr 1977. 6p. 

Disclosed is a leak detection system integral with a wall of a 
building used to fabricate nuclear fuel elements for detecting radi- 
ation leakage from the nuclear fuel elements as the fuel elements exit 
the building. The leak detecting system comprises a shielded com- 
partment constructed to withstand environmental hazards extending 
into a similarly constructed building and having sealed doors on both 
ends along with leak detecting apparatus connected to the compart- 
ment. The leak detecting system provides a system for removing a 
nuclear fuel element from its fabrication building while testing for 
radiation leaks in the fuel element. 


26461 Nuclear fuel handling grapple carriage with self-lubricating 
bearing. Wade, E.E. (to Westinghouse Electric Corp.). US Patent 
4,113,558. 12 Sep 1978. Filed date 7 Dec 1976. 8p. 

Disclosed is a nuclear fuel handling grapple carriage having a 
bearing with a lubricant reservoir that is capable of being refilled 
when the bearing and reservoir are submerged in a lubricant pool. 
The lubricant reservoir supplies lubricant to the bearing while the 
bearing allows a small amount of lubricant to leak passed appropri- 
ately placed seals creating a positive out flow of lubricant thereby 
preventing foreign material from entering the bearing. 


26462 Fuel rod leak detector. Womack, R.E. (to Babcock and 
Wilcox Co.). US Patent 4,110,620. 29 Aug 1978. Filed date 10 Mar 
1975. 8p. 

A typical embodiment of the invention detects leaking fuel 
rods by means of a radiation detector that measures the concentra- 
tion of xenon-133 (1%*Xe) within each individual rod. A collimated 
detector that provides signals related to the energy of incident 
radiation is aligned with one of the ends of a fuel rod. A statistically 

significant sample of the gamma radiation (y-rays) that characterize 
Xe is accumulated through the detector. The data so accumulated 


indicates the presence of a concentration of '**Xe appropriate to a 
sound fuel rod, or a significantly different concentration that reflects 
a leaking fuel rod. 
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26463 Apparatus for measuring a concentration of radioactivity. 
Tabuchi, H.; Ogushi, A. (to Hitachi, Ltd.). US Patent 4,107,533. 15 
Aug 1978. Filed date 20 Oct 1976. 8p. 

Disclosed is an apparatus for measuring concentration of 
radioactivity in a fluid circulating in a cooling system or a disposal 
system, etc., of a nuclear power plant (e.g. coolant), the apparatus 
having a plurality of sampling tubes with different diameters depend- 
ing on the intensities of radioactivity, and the sampling tubes having 
valves for switching from one fluid to another fluid. The sampling 
tubes are connected to the system to a discharge pipe, and are 
disposed in the proximity of a radiation detector adapted to issue a 
signal representative of radiation. The issued signal is supplied to a 
multichannel pulse height analyzer and a data processing system 
providing an indication of the concentrations of radioactivities for 
respective radionuclides. 


26464 Materials and material testing. Joergens, H. Brennst.- 
Waerme-Kraft; 30: No. 4, 170-173(Apr 1978). (In German). 

A review based on 105 literature quotations is given on the 
latest state of development in the steel sector and in the field of non- 
ferrous metals and plastics. The works quoted also include prepara- 
tion, working, welding (indluding simulation methods), improvement 
of weldability, material mechanics (explanation of defects mecha- 
nisms by means of fracture mechanics), defect causes (corrosion, 
erosion, hydrogen influence), and mechanical-technological and non- 
destructive material testing. Examples from the field of reactor 
building are also given. 


26465 Reliability of large equipment and systems of nuclear 
power plants. Hashmi, M.F. (Canatom Ltd, Montreal, Que). Microe- 
lectron. Reliab.; 17: No. 1, 99-104(Jan 1978). 

Reliability studies have to be system-oriented. However, mal- 
function and failures of equipment in one system could have a 
serious effect on an interfacing system or large equipment. The type 
of coordination done for functional design of system interface must 
be carried out in reliability engineering as well. Some ideas for 
evaluation and improvement of reliability of _— equipment are 
offered and illustrated with some examples. 8 re 


26466 Velocity distributions and turbulence intensities at tube- 
sheets in a two-pass condenser model. March, P.A. (Alden Res Lab, 
qin Mass). Am. Soc. Mech. Eng., [Pap.]; No. 78-JPGC-NE-6, 1- 

A 1:7.8 scale hydraulic model was used to determine flow 
patterns, velocity distributions, and turbulence intensities within the 
inlet/outlet waterbox and reversing waterbox of a two-pass condens- 
er for a nuclear generating station currently under construction. A 
laser doppler anemometer with an acousto-optical frequency shifter 
was used to measure the velocity components perpendicular to the 
tubesheets and the turbulence intensities associated with these com- 
ponents. Test results were discussed in terms of their implications for 
tubesheet and condenser tube erosion. 9 refs. 


26467 Advancements in the technologies for mechanised ultrason- 
ic testing. De Sterke, A. (Dept. of R.T.D., Rotterdam, Netherlands). 
Weld. Res. Abroad; 23: No. 6, 2-10(1977). 

Techniques applied on weld testing and examination of nucle- 
ar pressure vessels during fabrication are reviewed. The use of 
multiprobe systems, merits of data recording, present restrictions, 
requirements and trends are discussed. Progress made in the inter- 
pretation and evaluation of data obtained with ultrasonic tests is still 
rather limited. To display flaws which exceed a predetermined level 
of reflectivity is not new. Actually this is the basis of ultrasonic 
pulse-echo-techniques. Present existing multiple probe systems and 
advanced recording equipment are a more accurate and comprehen- 
sive presentation of results. Considering the inherent limitations of 
this approach, these achievements are of second order. It is on the 
location of randomly distributed targets, and the determination of 
their orientation state and size that many laboratories concentrate 
their efforts and look with interest to the advancements in the field 
of acoustic holography, signal analyzing systems or other improve- 
ments in probe design and scanning systems to obtain a more realistic 
basis for the quantification of results. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 25598, 25601, 27079, 27142, 
27188, 27249, 27254, 27323, 27325 


26468 (INIS-mf—3957, pp 37-42) Heat transfer and hydraulic of 
resistance while transverse stream-lining coaxial tube clusters with an 
artifical roughness. Gren, Kh.G.; Scholz, F. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F. R). Inst. fuer Reaktorbauelemente). 
1976. (In Russian). 

From 5. conference on heat and mass transfer; Minsk, Byelo- 
russian SSR (May 1976). 
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Heat transfer and hydraulic resistance are measured as a 
function of Re in a sense 3 -flow heat exchanger in which the pipes 
are arranged in the form of 3-5-start screw lines. Smooth and rough 
pipes are studied with a roughness parameter of k/D = 0.017-0.03 
(where k is the fin height, and D is the pipe diameter) at Re = 2.5 x 
10* - 10° The advantage of fins as compared with edge roughness 
suggests that, with the same k/D, improved heat transfer is attained 
even at low Re. 


26469 (PNL—2435) GAPCON-THERMAL-3 verification and 
comparison to in-reactor data. Lanning, D.D.; Panisko, F.E.; Mohr, 
C.L. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 1978. 
Contract EY-76-C-06-1830. 134p. (NUREG/CR—0218). Dep. 
NTIS, PC A07/MF AOl1. 

The GAPCON-THERMAL-3 computer code is an out- 
growth of the GAPCON series, written in response to a need to 
= the interacting path-dependent thermal and mechanical be- 

vior of oxide fuel rods. Previous GAPCON versions did not 
include a comprehensive path-dependent prediction of cladding 
stress and strain that was connected to the thermal history. 
GAPCON-THERMAL-3 includes an incremental, finite element 
solution for the cladding that includes elastic, plastic, and creep 
contributions. The stress-strain increments for each time step reflect 
the thermal-mechanical state of the fuel at that time, so that the 
evolution of fuel and cladding displacements and temperatures 
through time is truly interconnected and path dependent. 


26470 Nuclear reactor fuel rod. Steven, J. (to Kraftwerk Union 
Aktiengesellschaft). US Patent 4,121,972. 24 Oct 1978. Priority date 
29 Sep 1975, German, Federal Republic of (F.R. Germany). 4p. 

A nuclear reactor fuel rod formed of a cladding tube, end 
caps hermetically sealing the tube at both ends thereof, the tube 
being divided transversely into two longitudinal zones one of which 
is for receiving a charge of nuclear fuel and the other of which is for 
receiving gas-adsorbing material free of nuclear fuel, includes means 
received in the second zone for simultaneously supporting the tube 
and for containing gas adsorbing material therein, the means having 
a capsule having an open end facing toward the one zone and a gas- 
permeable member closing off the open end of the capsule, the 
capsule containing adsorber material that has been dried and de- 
gassed in high vacuum at temperatures of from 500° to 1000°C, the 
capsule having an interior space between the adsorber material 
contained therein and the gas-permeable element, and including a 
metallic foil destructible by a given internal pressure of the fuel rod 
gas-tightly closing the interior space; and method of production. 


26471 Fuel element skeleton. Bezold, H. (to Kraftwerk Union 
AG). US Patent 4,120,751. 17 Oct 1978. Priority date 12 Feb 1976, 
German, Federal Republic of (F.R. Germany). 6p. 

Disclosed is a fuel element skeleton which has a play-free 
form-locking connection between groups of structural parts thereof 
respectively formed of materials of varying thermal expansion, the 
connection having means secured to a first group of the structural 
parts and having respective contact surfaces on diametrically oppo- 
site sides of the first group of structural parts, the contact surfaces 
being disposed in a common plane perpendicular to the longitudinal 
axis of the means, and the contact surfaces facing in mutually 
opposite axial directions of the first group of the structural parts, and 
means provided on a second group of the structural parts for 
defining respective abutment surfaces disposed in a common plane 
and mutually spaced from one another, the abutment surfaces facing 
in mutually opposite directions, the first and the second groups of 
the structural parts being disposed relative to one another in a 
position wherein the contact surfaces of the first group of the 
structural parts are in engagement with the respective abutment 
surfaces of the second group of the structural parts and wherein the 
common plane in which the contact surfaces are disposed is coinci- 
dent with the common plane in which the abutment surfaces are 


disposed. 


26472 Method of using nuclear reactor fuel assembly. Itoh, K.; 
Shinbo, K.; Watahiki, M. (to Hitachi, Ltd.). US Patent 4,119,489. 10 
Oct 1978. Priority date 8 Jan 1975, Japan. 4p. 

Disclosed is a nuclear fuel assembly having a bundle of 
longitudinal fuel elements vertically disposed in a reactor vessel, an 
upper and a lower tie plate supporting the top and the bottom of the 
bundle of the fuel elements, a fully ended tubular channel covering 
around the bundle of the fuel elements to define a coolant flow 
passage. The channel is removably supported by the upper tie plate. 
After a predetermined operating period, the channel is pulled out 
from the fuel assembly, turned upside down and thereafter again 
inserted over the fuel assembly in an upended state so that the life 
time of the channel is elongated. 


26473 Nuclear reactor fuel element employing Zr2Ni as a getter 
metal. Barosi, A. (to S.A.E.S. Getters S.p.A.). US Patent 4,119,488. 
10 Oct 1978. Priority date 10 Apr 1975, Italy. 6p. 
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Zr2Ni sorbs both oxygen and hydrogen from water making its 
use advantageous as a getter metal in a nuclear reactor fuel element. 


26474 Nuclear fuel assembly. Delafosse, J. (to Commissariat a 
l’Energie Atomique). US Patent 4,119,490. 10 Oct 1978. Priority date 
12 Jan 1976, France. 4p. 

A fuel assembly for a light-water or heavy-water reactor or 
for a fast reactor comprises a bundle of clad fuel pins disposed on a 
uniform lattice and maintained in parallel relation by means of 
separate spacer grids fitted with resilient members for applying the 
grids against the fuel pins. A rigid support structure is formed by 
two parallel end-plates braced by tie-rods having the same diameter 
as the fuel pins and disposed at uniform intervals at the lattice nodes. 
The fuel-pin bundle is associated with a single support grid rigidly 
fixed at the midpoint of the tie-rods, the other grids being uniformly 
spaced in the vertical direction on each side so that elongation of the 
fuel pins take place upwards and downwards from the support grid. 


*26475 Fluid pressure apparatus for recovering fuel pellets from 
nuclear fuel elements. John, C.D. Jr. (to Westinghouse Electric 
Corp.). US Patent 4,116,767. 26 Sep 1978. Filed date 13 Dec 1976. 
6p. 


Disclosed is an apparatus for removing fuel pellets from a 
nuclear fuel element without damaging the fuel pellets or fuel 
element sheath so that both may be reused. The apparatus comprised 
devices for holding the fuel element while a high pressure stream 
internally pressurizes the fuel element to expand the fuel element 
sheath away from the fuel pellets therein so that the fuel pellets may 
be easily removed. 


26476 Nuclear fuel rod with stress relieving device. Hayashi, K.; 
Sato, K. (to Doryokuro Kakunenryo Kaihatsu Jigyodan). US Patent 
4,111,748. 5 Sep 1978. Priority date 18 Jun 1975, Japan. 6p. 

A nuclear fuel rod is made up of a stack of pellets of fuel 
material and a cladding or sheathing tube is provided. A metallic 
supporting structure is interposed between the pellet stack and an 
end plug of said cladding tube. The supporting structure can main- 
tain the original shape under the normal operating reactor condi- 
tions, but when an excess stress is applied to the supporting struc- 
ture, a mechanical break is produced in the supporting structure to 
reduce its supporting length, otherwise the excess stress would be 
exerted on said cladding tube in the vicinity of the end plug joints 
and might cause failure of the fuel rod. 


26477 Fuel assembly spacer within the coolant duct. Hayashi, K.; 
Ohta, T.; Kobori, T. (to Doryokuro Kakunenryo Kaihatsu Jigyo- 
dam). US Patent 4,110,160. 29 Aug 1978. Priority date 26 Apr 1976, 
Japan. 4p. 

Disclosed is a fuel assembly spacer for a nuclear reactor, the 
spacer having a plurality of spring with a uniform spring strength 
and arranged symmetrically around the outer periphery of the spacer 
so that the fuel assembly can be coaxially disposed with respect to a 
coolant duct. This spacer serves to maintain as uniform a gap as 
possible between the inner wall of the coolant duct and each 
outermost fuel rod in the fuel assembly so that the flow of the 
coolant keeps it symmetry in the section of the coolant duct, thereby 
improving the thermal performance of the fuel assembly. 


26478 Method of fabricating nuclear fuel. Lee, H.R. (to Canadi- 
an General Electric Co., Limited). US Patent 4,110,159. 29 Aug 
1978. Priority date 12 Mar 1976, Canada. 6p. 

Nuclear fuel for use in power generating nuclear reactors is 
fabricated, using a liquid permeable compressed form, saturating the 
form with an inert liquid which is a solvent for a desired additive 
solution, immersing the saturated form within a body of the desired 
solution for a time sufficient to produce a predetermined diffusion of 
additive into the form, removing the form from the solution body, 
and removing the solvent from the form so as to retain a predeter- 
mined concentration of additive in the fuel form. This permits the 
impregnation of pellets with a desired non-uniform addition of 
material, generally of either a fissile or poisonous nature, to achieve 
desired in-reactor characteristics for the fuel. 


26479 Method and apparatus for gauging the radial spacing be- 
tween fuel and surrounding cladding of a fuel rod for nuclear reactors. 
Olshausen, K.D. (to Institutt for Atomenergi). US Patent 4,108,719. 
22 Aug 1978. Priority date 12 Feb 1976, Norway. 4p. 

A fuel rod for nuclear reactors normally comprises an internal 
fuel core surrounded by an external cladding, a radial spacing being 
advantageously arranged between said core and cladding in order to 
avoid hard interaction between said parts. According to the present 
invention said spacing is gauged by elastically squeezing the clad- 
ding at least until contact with the internal fuel core is obtained. 
During the squeezing process the change of elastic behavior of the 
squeezed cladding at the instance of said contact formation is detect- 
ed by repeatedly or continuously sensing the applied squeezing force 
and resulting cladding deformation, the elastic deformation at said 
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instance being measured as an expression of the spacing to be 
gauged. 


26480 Fuel element for a nuclear reactor. Molloy, J.; Clarke, 
W.G. (to Westinghouse Electric Corp.). US Patent 4,106,985. 15 
Aug 1978. Filed date 24 Aug 1976. 6p. 

Disclosed is a fuel element for nuclear reactors which has 
therein a bellows-like member surrounded by a filling gas. The 
bellows-like member contains a substance such as water or a mixture 
of water and gas that attains substantially the same temperature as 
the environment external to the fuel element. In response to tempera- 
ture changes of the environment and pressure changes of the filling 
gas, the substance in the bellows-like member causes the bellows-like 
member to expand or contract thereby causing the internal fuel 
element pressure to be substantially equal to the pressure of the 
environment external to the fuel element. 


26481 Material aspects of operating reliability of water- cooled 
power reactor fuel elements. Kalashnikov, V.V.; Solyanyi, V.I. At. 
Energ. (USSR); 44: No. 6, 499-505(Jun 1978). (In Russian). 

The causes of failure and fracture mechanisms of zirconium 
clad fuel elements operating water-cooled power reactors are ana- 
lysed. The statistical model of fuel element reliability is presented, 
which enables to establish the interrelation of factors determining 
the fuel element operating reliability. The main causes of fuel ele- 
ment failure are the following: defects not detected at manufactur- 
ing, transportation and assembling damages, cladding hydridation, 
fuel densification and cladding collapse, cladding surface deposits, 
fretting corrosion, mechanical fuel-cladding interactions, low-cycle 
fatigue. Precautions are indicated to prevent some of the above 
causes. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 27234 


26482 (EPRI-NP—846) Self-actuated shutdown system for a 
commercial size LMFBR. Final report. Dupen, C.F.G. (Combustion 
Engineering, Inc., Windsor, CT (USA)). Aug 1978. 155p. Dep. 
NTIS, PC A08/MF AO1. 

A Self-Actuated Shutdown System (SASS) is defined as a 
reactor shutdown system in which sensors, release mechanisms and 
neutron absorbers are contained entirely within the reactor core 
structure, where they respond inherently to abnormal local process 
conditions, by shutting down the reactor, independently of the plant 
protection system (PPS). It is argued that a SASS, having a response 
time similar to that of the PPS, would so reduce the already very 
low probability of a failure-to-scram event that costly design fea- 
tures, derived from core disruptive accident analysis, could be 
eliminated. However, the thrust of the report is the feasibility and 
reliability of the in-core SASS hardware to achieve sufficiently rapid 
shutdown. A number of transient overpower and transient under- 
cooling-responsive systems were investigated leading to the selection 
of a primary candidate and a backup concept. During a transient 
undercooling event, the recommended device is triggered by the 
associated rate of change of pressure, whereas the alternate concept 
responds to the reduction in core pressure drop and requires calibra- 
tion and adjustment by the operators to accommodate changes in 
reactor power. 


26483 (HEDL-SA—1555-S) Advanced absorber assembly design 
for breeder reactors. Summary. Birney, K.R.; Pitner, A.L.; Hollen- 
berg, G.W. (Hanford Engineering Development Lab., Richland, 
WA (USA)). May 1978. Contract EY-76-C-14-2170. 6p. (CONF- 
781105—90). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The purpose of this work is to develop an improved breeder 
reactor absorber assembly design that provides economic and per- 
formance benefits relative to the reference FTR absorber assembly 
design. 


26484 Development of maneuvering strategies using optimal con- 
trol theory. Ebert, D.D.; Terney, W.B.; Williamson, E.A. Jr.; 
Gomm, N.R. (Combustion Engineering, Inc., Windsor, CT). Nucl. 
Sci. Eng.; 69: No. 3, 398-410(Mar 1979). 

A method for developing maneuvering control strategies 
using optimal control theory is presented. A computer code, OPX- 
ENON, based on Pontryagin's Principle, has been written, tested, 
and applied to maneuvering control problems. It uses modified one- 
group diffusion theory with Doppler and moderator feedback, and ia 
able to handle up to 20 mesh points in one dimension and 100 time 
steps. The neutronics have been verified by comparison with stand- 
ard maneuvering codes, and the Euler-Lagrange solution has been 
verified by comparison to known optimization resluts. Convergence 
to the optimal or near-optimal control is obtained within a few 
iterations. The code is particularly useful when there are several 
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conflicting performance criteria. It has been applied to the problem 
of minimizing the boron interchange during a pressurized water 
reactor maneuver while maintaining acceptable shapes. 


26485 Solid absorbant safety device for a nuclear reactor. Mala- 
val, C. (to Groupement Atomique Alsacienne Atlantique). US Patent 
4,120,753. 17 Oct 1978. Priority date 21 Nov 1972, France. 4p. 

Disclosed is an improvement to a safety device with a solid 
absorbant which may be used in a water-cooled reactor, essentially 
constituted by a cylindrical tank placed above the core of the reactor 
and containing a gas kept under pressure as well as an absorbant in a 
divided form. The opening device of the tank is sensitive to a 
depressurization. The tank supplies simultaneously several spouts 
each leading to a tube implanted in the core of the reactor. 


26486 Control system for boiling-water reactor. Sato, T.; Su- 
giyame, S. (to Hitachi, Ltd.). US Patent 4,108,720. 22 Aug 1978. 
Priority date 15 Jul 1974, Japan. 12p. 

A plurality of local power range monitors are provided in the 
core of a nuclear reactor and the total output of the reactor is 
obtained from the outputs of the monitors. The output of the reactor, 
if it reached its equilibrium state, will normally keep a constant 
value, but after the load is changed, the output is also varied by the 
influence of the neutron absorbing property of the fission products 
generated as a result of the load change, and especially after the 
reactor output has been increased, it is spontaneously increased over 
its setting value to cause the reactor to overheat. The minimum 
allowable recirculating flow which prevents the overheat at a given 
total output, is obtained on the basis of the total output. If the actual 
recirculating flow is larger than the minimum allowable flow, the 
recirculating flow is freely controlled, but if the actual flow is 
smaller than the minimum value, the control of the recire' 
flow is prohibited and the control rods are inserted for the control of 
the reactor output. The insertion begins with one of the control rods 
near the local power range monitor whose output is the maximum. 


26487 Europia as a nuclear control material. Wu, P.C.S. (Wes- 
tinghouse Advanced Reactors Div., Madison, PA). Nucl. Technol.; 
39: No. 1, 84-94(Jun 1978). 

The Physical and nuclear properties of EuzO; were reviewed, 
evaluated, and compared with f wm of the other potential control 
materials for breeder reactors. Europia with a 90% theoretical 
density has approximately the same amount of europium atoms per 
unit volume as the pure metal. Consequently, the reactivity worth 
per unit volume of Eu2Qs is similar to that of pure metal. In addition, 
the reactivity of Eu2Os is superior to tantalum and is comparable to 
natural BsC. The decay heat of Eu2O; is much lower than that of 
tantalum over the range of decay times that is of interest with 
respect to handling. Irradiation-induced swelling of EuzOs is lower 
than that of BsC, and postirradiation examination revealed only ~ 
1% dimensional changes in the thermal- and/or fast-neutron spec- 
trum (8 x 107° n/m?). Although surface reaction between EueOs and 
the fast test reactor reference cladding Type 316 stainless steel leads 
to the formation of a europium silicate, it is expected that EusOs 
would be compatible with low-silicon by. 316 stainless steel. In 
addition, the EuxOs;—sodium system was also shown to be compati- 
ble under stimulated liquid-metal fast breeder reactor conditions 
without significant change. Consequently, EueOs; is an excellent 
alternate candidate compared to B,C as the neutron absorber for fast 
breeder reactors. 


26488 Reducing cabling cost and complexity with remote multi- 
plexing or distributed control in nuclear power stations. Stirling, A.J.; 
L’Archeveque, J.V.R. (Chalk River Nuclear Labs., Ont.). JEEE 
Trans. Nucl. Sci.; NS-25: No. 1, 817-822(Feb 1978). 

Since control and instrumentation cabling accounts for more 
than 1% of the cost of a nuclear power station, interest in remote 
multiplexing and distributed control is running high. The paper 
draws a distinction between these two techniques and examines the 
practical implications in each case. Commercially available remote 
multiplexers are reviewed and categorized according to their field of 
application. A detailed method is developed to analyze cabling costs 
and to estimate the potential savings for both present and future 
designs. Estimates show that CANDU reactor cabling costs are 
approximately $140 per field point, by comparison with a published 
example of $690 for a HTGR. These variations, which are quite 
typical in the process industries, are explained, and the current costs 
for hard-wiring and remote multiplexing are compared. 


26489 Method of reliability analysis of control systems for nucle- 
ar power plants. Basu, S.; Zemdegs, R. (Ont Hydro, Toronto). 
Microelectron. Reliab.; 17: No. 1, 105-116(Jan 1978). 

A method of reliability analysis using various reliability tech- 
niques and engineering judgment is presented. The step-by-step 
analysis includes system study, field data, failure mode and effect 
analysis, common mode failures, fault trees, human factors, reliability 
targets, and design reviews. To illustrate this method, the liquid zone 
control system for CANDU nuclear reactor control is used. 4 refs. 
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26490 Computer code for optimum of LWR power 
stations. Hoshino, T. (Kyoto Univ, Inst of At Energy). Tech. Rep. 
Inst. At. Energy, Kyoto Univ.; No. 174, vp(Dec 1977). 

A FORTRAN IV computer code has been developed for the 
planning aid in the strategic operation of light-water-moderated 
power plants. Problem definition and solving algorithm are briefly 
summarized. The report concentrates on the supplementary informa- 
tion and input data specification. Sample input and printout are 
illustrated. 2 refs. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 26229, 27935 


SITING 
REFER ALSO TO CITATION(S) 26417, 26418 


26491 (ORAU/IEA—78-19(R)) Feasibility of a nuclear siting 
policy based on the expansion of existing sites. Briggs, R.B.; Burwell, 
C.C.; Meunier, R.E.; Ohanian, M.J.; Phung, D.L.; Sivazlian, B.D.; 
Weinberg, A.M. (Institute for Energy Analysis, Oak Ridge, TN 
(USA)). Nov 1978. Contract EY-76-C-05-0033. 313p. Dep. NTIS, 
PC Al4/MF AOl1. 

This study answers the specific question, can the projected 
growth in nuclear generating capacity from 1988 to 1998 be met by 
expansion of existing sites. To examine the feasibility of such a siting 
policy the nuclear generating capacity planned by utilities for the 
1988-1998 time frame was allocated to existing sites - these alloca- 
tions matched the expected load growth but were otherwise uncon- 
strained. Limitations on water, land, transmission corridors, and 
radiological impact constraining this expansion were examined. The 
impact of an existing-site policy on regions having no present plans 
for nuclear energy was examined and federal legislative and regula- 
tory impediments to an existing-site policy were reviewed. 


RADIOACTIVE EFFLUENTS 


REFER ALSO TO CITATION(S) 25653, 26239, 27866, 27927, 
27928, 27929 


26492 Summary of the ALARA nature of design effluents from 
the Clinch River Breeder Reactor plant. Ferguson, K.L. (Westing- 
house Electric Corp., Monroeville, PA). Nucl. Technol.; 42: No. 1, 5- 
12(Jan 1979). 

Radioactive effluents and concentrations expected from the 
Clinch River Breeder Reactor (CRBR) during normal operation 
have been assessed. Developed were the individual off-site dose 
values as well as population doses within an 80-km (50-mile) radius 
of the proposed facility. Comparison has been with the as low as 
reasonably achievable (ALARA) exposure objective as in 1OCFRS0, 
—- I, of the Code of Federal Regulations. All estimated 
releases are well within the concentration limits found in 1OCFR20. 
The calculated doses to individuals are consistently lower than 
values of 1OCFR50, Appendix I. Population exposures are a very 
small fraction of that due to background radiation. Exposures due to 
CRBR effluents are also in conformity with cost-benefit arguments 
of the ALARA objective. Measures are in place to follow the design 
progression and operation of the facility to retain the ALARA 
aspect of the doses associated with the effluent releases. 


26493 Evaluation of liquid radioactive waste treatment systems 
for candu-phw reactors. Kenchington, J.M.; Stewart, W.B.; Drolet, 
T.S. (Ont Hydro, Toronto). Am. Soc. Mech. Eng., [Pap.]; No. 78- 
JPGC-NE-17, 1-8(1978). 

The possibility of batches of liquid radioactive waste requir- 
ing treatment arising at Pickering and Bruce nuclear power stations 
has led to the installation of contingency treatment equipment. 
Concern for future stations has resulted in a study of the most 
suitable processing equipment to immobilize and package activity for 
storage. At present, worth cost comparison between filtration/ion 
exchange and evaporation/bituminization systems is presented for 
contingency and continuous operation. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 26451, 27850, 27899, 28111 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 26367, 26421, 26422, 26483, 
26571, 26572, 26573, 26574, 26575, 26576, 27079, 28420 
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26494 (ANL—78-76) Second mechanized in-service inspection of 
EBR-II steam generator. Longua, K.J.; Whitham, G.K.; Allen, C.C.; 
Larson, H.A. (Argonne National Lab., IL (USA)). Nov 1978. Con- 
tract W-31-109-ENG-38. 18p. AT. 

The second mechanized ultrasonic inspection of evaporator 
EV-702, part of the EBR-II steam-generator system, was completed 
in March 1978. The 2 1/4 Cr-1 Mo duplex tubes were inspected from 
the bore (water) side for flaws and changes in wall thickness and for 
evaluating the condition of the braze between the tubes. An addition 
to this second inspection was the use of an ultrasonic probe to search 
for circumferential flaws. The inspection equipment was thoroughly 
checked and routinely calibrated, using a reference standard contain- 
ing electrical-discharge-machined notches. Notches as small as 1.6 
mm long by 0.25 mm deep were readily detected. 


26495 (CEA-N—2002) Determination of the neutron spectrum in 
the well Naiade attached to the reactor Nereide. Capgras, A.; Clem- 
ent, C.; Sueur, M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Rayonnements Ionisants). Nov 
ekg 29p. (In French). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


The spectral distribution of neutrons in the centre of the 
Naiade well attached to the Fontenay-aux-Roses Nereide reactor is 
studied. In the thermal, epithermal and over 2.2 MeV regions, 
activation detectors are used: '7Au and ®*Mn (bare and under 
cadmium), and **Ni. In the energy band from a few keV to 2.2 MeV 
two recoil proton proportional counters are employed. Under these 
conditions the whole spectrum is studied, but some comments are 
made on the difficulties of interpreting the results obtained by either 
of these methods. 


26496 (COO—2826-9) Fast Breeder Blanket Facility. Quarterly 
progress report, April 1, 1978—June 30, 1978. Clikeman, F.M. (ed.). 
(Purdue Univ., Lafayette, IN (USA). School of Nuclear Engineer- 
ing). Jun 1978. Contract EY-76-S-02-2826. 5ip. (PNE—78-132). 
Dep. NTIS, PC AA04/MF AO1. 

The work performed in the reporting period was primarily 
concerned with the initial measurements and checkout of the Purdue 
Fast Breeder Blanket Facility (TASK C). The safety calculations for 
the “as built” are also presented and compared with the initial safety 
calculations (TASK B). Safety calculations on the FBBR facility 
have been completed for a variety of new flooded-dry combinations. 
Specifically the effect of adding boron carbide to the transformer 


= was investigated. The investigation showed the stabilizing 
effect of the boron carbide in the flooded cases while the effect in 
the dry cases is minimal. Measurements of the k/sub eff/ of the 
FBBF facility, of the effectiveness of the shielding, and of the 
radiation levels in the rooms surrounding the laboratory have been 
completed and compare well with the calculations presented in the 
license application. 


26497 (COO—2826-10) Fast Breeder Blanket Facility. Quarterly 
progress report, July 1, 1978—September 30, 1978. Clikeman, F.M. 
(ed.). (Purdue Univ., Lafayette, IN (USA). School of Nuclear Engi- 
neering). Sep 1978. Contract EY-76-S-02-2826. 62p. (PNE—78-133). 
Dep. NTIS, PC A04/MF AO1. 

This quarterly ae ee report summarizes work done at 
Purdue University’s Fast Breeder Blanket Facility for the Depart- 
ment of Energy during the months July to September 1978. The 
summary includes reports on the models and methods used to 
characterize the FBBF facility. Using the reported models and 
calculational methods and computer codes a new cross section set 
has been generated, self-shielded for 300°K for use in all FBBF 
calculations using the 2DB computer code. The summary includes 
reports of the reproducability of foil activation data and measure- 
ments of the azmuthal symmetry of the facility. The status of the 
development of technique for the experimental measurements and 
preliminary foil activation measurements are also reviewed. 


26498 (HEDL-SA—1402) High temperature in-reactor creep of 
20% cold worked FTR cladding. Gilbert, E.R.; Lovell, A.J.; Chin, 
B.A. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Dec 1977. Contract EY-76-C-14-2170. 15p. (CONF- 
780722—24). Dep. NTIS, PC A02/MF AO1. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Portions of document are illegible. 

The in-reactor creep behavior of 20% cold worked Type 316 
stainless steel tubing was investigated at temperatures ranging from 
410 to 720°C for neutron fluences up to 5 x 10”? n/cm? (E > 0.1 
MeV) in the experimental breeder reactor (EBR-II). The irradiation 
environment was found to either retard or enhance creep rates 
depending upon the irradiation conditions. When compared to ther- 
mal control tests on unirradiated specimens, irradiation enhanced 
creep rates were observed for temperatures below 620°C. Above 
620°C, however, some specimens exhibited less in-reactor creep than 
thermal creep of unirradiated specimens. This irradiation hardening 
was observed for strain rates exceeding 5 x 10°*% per hour. In- 
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reactor and thermal creep rates were found to be similar at lower 
strain rates. To fully describe the experimentally observed in-reactor 
creep behavior with an empirical expression, a commutative equa- 
tion was developed. The development was based as much as possibe 
on existing equations for thermal creep and irradiation creep. The 
thermal creep description is comprised of a slow transient, rapid 
transient, and a tertiary creep term. The tertiary creep term which 
becomes important for strain rates greater than 5 x 10°*% per hour 
has been modified to predict the irradiation hardening phenomena. 
Similarly, the irradiation-enhanced contributions to in-reactor creep 
are comprised of a primary irradiation-enhanced creep term, steady- 
state irradiation enhanced creep term, and a tertiary irradiation 
enhanced creep term. 


26499 (HEDL-SA—1576) Design of the FMEF and material 
handling systems. Doman, D.R.; Rogers, G.J.; Trego, A.L.; Barker, 
R.E.; Clark, H.E.; Peschel, W.P. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 
36p. (CONF-781105—83). Dep. NTIS, PC A03/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Final design is over half complete on the Fuels and Materials 
Examination Facility (FMEF), the hot cell facility for destructive 
and nondestructive examination of irradiated fuels and materials 
tested in the Fast Flux Test Facility (FFTF). The overall facility is 
generally described with detailed information given on systems for 
transferring fuels and materials for examinations, for solid and liquid 
radioactive waste, and for equipment maintenance and repair. 


26500 (HEDL-SA—1593-FP) Inspection techniques and proc- 
esses for controlling FFTF fuel quality. Powers, H.G.; Kirchner, 
T.L.; McLemore, D.R.; Gottschalk, G.P. (Hanford Engineering 
Development Lab., Richland, WA (USA)). 18 Oct 1978. Contract 
EY-76-C-14-2170. 20p. (CONF-781105—82). Dep. NTIS, PC A02/ 
MF AOl1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Reliable performance of fuels for the Fast Flux Test Facility 
(FFTF) is of paramount importance for the FFTF program. Im- 
proved inspection techniques and processes are essential for control- 
ling the quality of such fuels. Several considerations necessitated the 
development and application of improved inspection techniques and 
processes. These include fuel design, throughput rate, and pre- 
irradiation characterization requirements. Some of the more signifi- 
cant advances are in the areas of fuel pellet dimensional and weight 


measurements, fuel pin diameter measurements, and on-line, comput- 
erized quality status tracking. Advances in each of these areas are 
discussed. 


26501 (HEDL-TME—78-43) Core engineering technical prog- 
ress report, April, May, June 1978. Peterson, R.E. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Nov 1978. Con- 
tract EY-76-C-14-2170. 102p. AT. 

Progress is summarized in the following FFTF core develop- 
ment areas: core physics, radiation and shield analysis, and core 
design. (DG) 


26502 (INIS-mf—4043, pp 58-63) Optimization of critical assem- 
bly composition. Bobkov, Yu.G.; Usachev, L.N.; Sal'nikov, N.L. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, eat Fiziko-Ehnergeticheskij Inst.). 1976. (In Russian). 

From 3. national Soviet conference on neutron physics; Kiev, 
USSR (9 Jun 1975). 


This paper deals with the determination of the informativity 
of integral experiments on critical assemblies. It is shown that the 
experiment informativity depends strongly on the assembly composi- 
tion and a new method for the optimization of the fuel assembly 
composition is proposed. 


26503 (INIS-mf—4043, pp 104-110) EKS modular system of 
programs for the evaluation of integral experiments. Zizin, M.N. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrov- 
grad (USSR)). 1976. (In Russian). 

From 3. national Soviet conference on neutron physics; Kiev, 
USSR (9 Jun 1975). 


Module code system is described. It is aimed at the evaluation 
of integral experiments and storing of calculated ard experimental 
data on critical assemblies in formats specified by the list of the EKS 
system standard values. The library of the system comprises 140 
computational modules including those for calculating the sensitivity 
coefficients of fraction- linear functionals to micro- and macro cross- 
section changes. 


26504 (LA-UR—78-2652) Remote encapsulation of mixed-oxide 
fuel pellets for transient testing. Dowler, K.E.; Newbury, F.H.; 
Ledbetter, J.M.; Cano, G.L. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 14p. (CONF-781105—51). 
Dep. NTIS, PC A02/MF AOl. 


NUCLEAR REACTOR TECHNOLOGY 2747 


From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Nine individual fuel pellets from irradiated fuel pins were 
extracted and encapsulated remotely in double containment canisters 
in support of the simulated loss-of-coolant flow tests being conduct- 
ed in the Sandia Laboratory Annular Core Pulsed Reactor. 


26505 (LTR—14-5(Rev.3)) LOFT instrumentation setpoints. 
Jarvis, C.F. (Idaho National Engineering Lab., Idaho Falls (USA)). 
22 Nov 1978. Contract EY-76-C-07-1570. 136p. Dep. NTIS, MF 
AOl. 

This revision completely supersedes all previous issues of 
LTR-14-5. Portions of document are illegible. 

This LTR discusses the derivation of setpoints contained in 
the LOFT Technical Specifications and other operational setpoints. 
Also included are instrument system accuracy calculations as related 
to the derivation of the setpoints and for use in system performance 
evaluation. 


26506 (LTR—111-105) Initial core load report. Cannon, J.W.; 
Briscoe, A.V.; Carpenter, W.R.; Knight, D.W.; Serrano, W.; Tal- 
bert, R.J.; Yarbrough, W.M.; Zentner, M.D.; Zimmermann, W.L. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 17 Nov 1978. 
Contract EY-76-C-07-1570. 34p. Dep. NTIS, PC A03/MF AOl1. 

Portions of document are illegible. 

The LOFT initial core load was completed September 23, 
1977 using the method of Reference 3 to monitor reactivity. No 
significant problems were encountered. The Keff indicated through- 
out core load was approximately 3 to 6% lower than predicted and 
more than 18% lower than would terminate loading. This Bip due 
largely to a primary coolant boron concentration 130 ppM greater 
than the value used in calculations for the predictions. Keff of the 
fully loaded core with 3000 ppM boron is estimated to be .8006. 


26507 (LTR—113-40) Stress analysis of LOFT Emergency Core 
Coolant System modification (left and right side). Kido, C. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 31 Aug 1978. Con- 
tract EY-76-C-07-1570. 39p. Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

A stress analysis has been performed on proposed modifica- 
tions to the Emergency Core Coolant System right and left side. For 
the right side thermal expansion and seismic loads were considered. 
Results of a previous report using dead weight, design LOCE, and 
LOCA loads were treated as valid and not repeated here. For the 
left side LOCE loading only was considered. The results of a 
previous analysis using dead weight, thermal, and LOCE loads were 
treated as valid and again not repeated here. Review of the analysis 
indicated that both proposed modifications pass the requirements of 
the ASME Boiler and Pressure Vessel Code Section III for Class 1 
and 2 piping. 


26508 (LTR—113-41) Stress analysis of loft (ECC) system; left 
side. Kido, C. (Interagency Task Force on Inadvertent Modification 
of the Stratosphere, Washington, DC (USA)). 31 Aug 1978. Con- 
tract EY-76-C-07-1570. 16p. (RE-A—77-008). Dep. NTIS, PC A02/ 
MF AOi. 

Portions of document are illegible. 

An analysis has been performed by the Applied Mechanics 
Branch on a new Left Side configuration of the LOFT Emer, 
Core Coolant (ECC) System. This system has been geometrically 
modified from that analyzed in a previous report, LTR 113-40. 
LOCE and Safe Shutdown Earthquake (SSE) were the only loading 
conditions considered capable of producing high stresses. Review of 
the analyses indicates that the new configuration passes the require- 
ments of the ASME Code for Class 1 and 2 piping. 


26509 (LTR—115-47) Revised error analysis of LOFT 
calorimetric power equation. Van Haaften, D.H. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 27 Jul 1978. Contract EY-76- 
C-07-1570. 6p. Dep. NTIS, PC A02/MF AO1. 

A second-order error analysis of the LOFT secondary calori- 
metric power equation was performed to determine a figure for 
system accuracy for use in safety analysis and program evaluation. A 
realistic figure of accuracy for the Secondary Coolant System (SCS) 
was developed reflecting the relative importance of each measured 
parameter. This analysis was performed using SOERP, a second- 
order error propagation computer code. The final 20 tolerance band 
on calculated calorimetric power was found to be 0.720% of the 
mean calculated power in the full power (SSMW) range. The second 
order error analysis contained in this report is valid provided the 
following assumptions are met: (1) SCS is at steady state, and (2) 
errors in instruments are normally distributed. 


26510 (LTR—136-6) LOFT CIS Analysis Line 2 inches-1A-298- 
AB outside containment penetration S-2A. Pierce, A.T. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). 12 Sep 1978. Contract 
EY-76-C-07-1570. 52p. (RE-A—78-102). Dep. NTIS, PC A04/MF 
AOl. 

Portions of document are illegible. 
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Line 2”-IA-295-AB outside containment ration S-2A 
was analyzed to ASME Section III, Subsection NC (Class 2) crite- 
ria. The line is part of the Containment Isolation System. The model 
considered the line from the penetration outward through the first 
isolation valve. Results of the analysis show that this section of the 
line meets Class 2 requirements without modification. 


26511 (LTR—141-80) LOFT drag-disc turbine tansducer shroud 
and cover weld analysis and evaluation. Martinell, J.S. (Idaho Nation- 
al En rye Lab., Idaho Falls (USA)). 27 Nov 1978. Contract 
EY-76-C-07-1570. 147p. Dep. NTIS, PC A07/MF AOI. 

Portions of document are illegible. 

The results are presented of stress analysis and evaluation of 
the drag-disc turbine transducer (DTT) shroud and cover welds 
used in the Loss-of-Fluid Test (LOFT) facility. The analysis con- 
cerns LOFT DTTs currently installed and/or planned for use in 
future experiments by LOFT Experimental Measurements Branch 

rsonnel. Thermal/hydraulic conditions for Experiments L1-5 and 

2-4 (for all nuclear tests) were used to predict the loads experi- 
enced by the various shroud and cover welds. The results of this 
analysis include minimum fatigue life for all subject welds, and 
Applied Mechanics Branch recommendations for improving the 
structural integrity of critically stressed welds. 


26512 (LTR—141-80(Suppl.1)) LOFT drag-disc turbine trans- 
ducer ud and cover weld. Martinell, J.S. (Idaho National Engi- 
er Lab., Idaho Falls (USA)). 27 Nov 1978. Contract EY-76-C- 
07-1570. 1lp. Dep. NTIS, PC A02/MF AOI. 

The proposed weld modifications for LOFT DTT’s planned 
for future use in nuclear blowdown experiments are described. The 
attached calculations provide the basis for the statements concerning 
weld modifications. 


26513 (LTR—141-85) Transient thermal analysis of the LOFT 
ultrasonic density detector during a LOCE transient. Whitehead, T.J. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 31 Oct 1978. 
Contract EY-76-C-07-1570. 104p. Dep. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

Evaluation of the LOFT ultrasonic density detector metal 
temperature during a LOCE temperature transient has been per- 
formed using a two-dimensional axisymmetric finite element comput- 
er code, COUPLE/MOD2. A fluid induced loading analysis was 
initiated but not completed due to possible probe configuration 
modifications; however, work done on the fluid induced loading is 
included. 


26514 (LTR—1119-40) Fatigue life of LOFT reactor vessel com- 
ponents. Kido, C.; Murdock, S.M. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 31 Oct 1978. Contract EY-76-C-07-1570. 42p. 
Dep. NTIS, MF A0Ol1. 

Portions of document are illegible. 

This report provides calculated LOCE lifetimes of the LOFT 
reactor vessel components. For each component, lifetime is defined 
as the greatest number of LOCE transient cycles and/or other non- 
LOCE transient cycles such that cumulative usage factor does not 
exceed 1.0. The results are presented in tabular form. The results 
indicate that transients other than LOCE transients govern with or 
instead of LOCE transients for some components. The other tran- 
sients are shown in the results. 


26515 (LTR—1144-37) LOFT pressurizer safety: relief valve 
reliability. Brown, E.S. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 18 Jan 1978. Contract EY-76-C-07-1570. 94p. Dep. 
NTIS, MF A0Ol1. 

Portions of document are illegible. 

The LOFT pressurizer self-actuating safety-relief valves are 
constructed to the present state-of-the-art and should have reliability 
equivalent to the valves in use on PWR plants in the U.S. There 
have been no NRC incident reports on valve failures to lift that 
would challenge the Technical Specification Safety Limit. Fourteen 
valves have been reported as lifting a few percentage points outside 
the +-1% Tech. Spec. surveillance tolerance (9 valves tested over 
and 5 valves tested uuder specification). There have been no incident 
reports on failures to reseat. The LOFT surveillance program for 
assuring reliability is equivalent to nuclear industry practice. 


26516 (NUREG/CR—0169(Vol.14)) LOFT experimental mea- 
surements uncertainty analyses. Volume XIV. LOFT drag disc: turbine 
transducer uncertainty analysis. Silverman, S. (Idaho National Engi- 
neering Lab., Idaho Falis (USA)). Nov 1978. Contract EY-76-C-07- 
1570. 88p. (TREE—1089(Vol.14)). Dep. NTIS, PC AOS/MF AOl1. 

An uncertainty analysis on the loss-of-fluid test drag disc- 
turbine transducer was performed to establish the total uncertainty 
during single- and two-phase flows for this measuring device. 


26517 (ORNL/TM—6628) Bulk Shielding Facility quarterly 
report, April—june 1978. Hurt, S.S. III; Lance, E.D.; Thomas, J.R. 
(Oak Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 28p. Dep. NTIS, PC A03/MF AO1. 
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The BSR operated at an average power level of 1771 kW for 
64.78 percent of the time during April, May, and June. Water-quality 
control in both the reactor primary and secondary cooling systems 
was satisfactory. The BSR was operated at low and variable power 
during this quarter for 52.684 hours as part of the training programs 
for nuclear engineering students from the University of Tennessee 
and Mississippi State University. The PCA was also used in the 
above-mentioned training programs and was operated on four occa- 
sions when Mississippi State University students actively participat- 
ed in training laboratories. The PCA was also operated on sixteen 
occasions for the Pressure Vessel-Simulator Benchmark Experiment. 


26518 (PNL—2749) Safety analysis report for the Neutron Mul- 
tiplier Facility, 329 Building. Rieck, H.G. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 
118p. Dep. NTIS, PC A06/MF AO1. 

Neutron multiplication is a process wherein the flux of a 
neutron source such as *°*Cf is enhanced by fission reactions that 
occur in a subcritical assemblage of fissile material. The multiplica- 
tion factor of the device depends upon the consequences of neutron 
reactions with matter and is independent of the initial number of 
neutrons present. Safe utilization of such a device demands that the 
fissile material assemblage be maintained in a subcritical state 
throughout all normal and credibly abnormal conditions. Examples 
of things that can alter the multiplication factor (and degree of 
subcriticality) are temperature fluctuations, changes in moderator 
material such as voiding or composition, addition of fissile materials, 
and change in assembly configuration. The Neutron Multiplier Fa- 
cility (NMF) utilizes a multiplier-***Cf assembly to produce neutrons 
for activation analysis of organic and inorganic environmental sam- 
ples and for on-line mass spectrometry analysis of fission products 
which diffuse from a stationary fissile target (= 4 g fissile material) 
located in the Neutron Multiplier. The NMF annex to the 329 
Building provides close proximity to related counting equipment, 
and delay between sample irradiation and counting is minimized. 


26519 (RLO—2227/T32-6) Studies of actinide waste burnup and 
use in fast spectra. Quarterly report, January 1—March 31 1978. 
Robinson, A.H. (Oregon State Univ., Corvallis (USA)). Jul 1978. 
Contract EY-76-S-06-2227-032. 53p. Dep. NTIS, PC A04/MF AO1. 

Actinide Burning Reactors (ABR’s) are assumed to consist of 
infinite arrays of actinides (i.e. no leakage), arranged in four different 
fuel compositions; each of which is in three different lattice arrange- 
ments. The consumption rate of the actinides is quite sensitive to the 
neutron energy spectrum, and the neutron flux level. The results 
obtained when the twelve different actinide configurations were 
placed inside an EBR-II driver region are presented. For these 
twelve cases the actinide region was 5cm in radius surrounded by a 
uranium fueled ERR-II driver region of 40cm radius. The core 
height was 40cm. Again a core average power density of 600kw/1 
was used. No reflector was included. Under these conditions the 
spectrum and flux levels are determined by the driver region. The 
maximum burnup of **1Am was 32% while that for ***Am was 20%. 
This lower burnup is due primarily to lower flux levels in the 
actinide region. The results show that approximately the same frac- 
tional burnup is obtained for all twelve cases. Thus, it appears 
essential that the driver region be optimized. 


26520 (SAND—77-1778) Status of the design concepts for a high 
fluence fast pulse reactor (HFFPR). Philbin, J.S.; Nelson, W.E.; 
Rosenstroch, B. (Sandia Labs., Albuquerque, NM (USA); Sandia 
Labs., Livermore, CA (USA)). Oct 1978. Contract EY-76-C-04- 
0789. 154p. Dep. NTIS, PC A08/MF AO1. 

The report describes progress that has been made on the 
design of a High Fluence Fast Pulse Reactor (HFFPR) through the 
end of calendar year 1977. The purpose of this study is to present 
design concepts for a test reactor capable of accommodating large 
scale reactor safety tests. These concepts for reactor safety tests are 
adaptations of reactor concepts developed earlier for DOE/OMA 
for the conduct of weapon effects tests. The preferred driver core 
uses fuel similar to that developed for Sandia’s ACPR upgrade. It is 
a BeO/UO; fuel that is gas cooled and has a high volumetric heat 
capacity. The present version of the design can drive large (217) pin 
bundles of prototypically enriched mixed oxide fuel well beyond the 
fuel’s boiling point. Applicability to specific reactor safety accident 
scenarios and subsequent design improvements will be presented in 
future reports on this subject. 
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26521 (HEDL-SA—1514) Neutron radiography facility at the 
Hanford Engineering Development Laboratory. Jackson, C.N. Jr.; 
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Barton, J.P.; Proudfoot, E.A. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 25p. 
(CONF-781008—2). Dep. NTIS, PC A02/MF AO1. 
From ASNT fall conference; Denver, CO, USA (2 Oct 1978). 
A 250 kW TRIGA reactor has recently been installed at the 
Hanford Engineering Development Laboratory (HEDL) to provide 
a neutron radiography facility for examinations of LMFBR fuel and 
other core components. The facility includes a vertical neutron beam 
for unirradiated materials and provisions for a horizontal beam 
which will be used for irradiated materials. Design of the horizontal 
beam is still being developed, whereas the vertical collimator equip- 
ment has been installed and is being applied and evaluated. Before 
the HEDL neutron radiography facility became available, a total of 
(1700) unirradiated driver fuel pins had been sent to the General 
Electric-Vallecitos Center for neutron radiography. The ability to 
rovide valuable information concerning central voids within the 
uel, inclusions between fuel pellet and clad, and fissile density 
variations caused by chemical reactions during manufacture, was 
demonstrated. These examinations served as a control on quality and 
also provided baseline data for future evaluations after FFTF irra- 
diation. The paper describes the TRIGA reactor and gives details of 
the collimator and ancillary components installed for inspection of 
unirradiated fuel. Results of a testing program to determine neutron 
beam characteristics and identify radiographic quality of the images 
are discussed. Examples of production radiography and possible 
future applications are presented. 


26522 (UNI—666) Behavior of critical structures and equipment 
at 100-N plant during a postulated tornado. Davis, H.S. (United 
Nuclear Industries, Inc., Richland, WA (USA)). 1 May 1978. Con- 
tract EY-76-C-06-1857. 48p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

The objective of this report is to document the results of an 
analytical study for determining the effects of tornadic wind pres- 
sures and missiles on critical structures and equipment at 100-N 
reactor. These particular structures and equipment are essential for 
maintaining the reactor in a safe, shutdown condition. The analyses 
show that structures, systems and components required for safe 
reactor shutdown and operations of the Emergency Core Cooling 
System (ECCS) would not be damaged by a 175 mph tornado, nor 
associated missiles, to the extent that the ECCS would not be able to 
function adequately. 


26523 (UNI—668) N Reactor GSCS backup core cooling. Bu- 
chanan, D.T. (United Nuclear Industries, Inc., Richland, WA 
(USA)). 30 Jun 1978. Contract EY-76-C-06-1857. 13p. Dep. NTIS, 
PC A02/MF AOl1. 

The ECCS (Emergency Core Cooling System) is a back up 
system to provide once through core cooling in case the reactor 
cooling system (RCS) fails to function. The system consists of two 
diesel-powered low-lift pumps in series with three diesel-powered 
high-lift ECCS pumps. The low-lift pumps provide positive suction 
head for the high-lift pumps. Until such time that the low-lift pumps 
can build up enough RPM to provide positive suction, the pressure is 
provided by the head in the demineralized water tank. The ECCS is 
provided to prevent fuel failure and core damage by providing 
adequate cooling to the pressure tubes in the case of a LOCA (Loss 
of Coolant Accident). 


26524 (UNI—695) BOTHER: a steady-state code that predicts 

to burnout heat flux for N-Reactor fuel elements. Hibbard, 
M.J. (United Nuclear Industries, Inc., Richland, WA (USA)). 1 Sep 
1978. Contract EY-76-C-06-1857. 62p. Dep. NTIS, MF AO. 

Portions of document are illegible. 

In order to operate a nuclear reactor safely, some method 
must be available which can adequately describe the thermal-hy- 
draulics of the reactor core. Further, some method must be available 
which can be used to predict the effects of changes in system 
operation. For example it is often necessary to know or be able to 
predict the effects of reduced coolant flow, front or rear peaked 
power distribution, etc., on the overall safe operation of the reactor. 
Because of the uniqueness of the N Reactor (horizontal pressure 
tubes with no crossflow between tubes or annular subchannels) the 
commonly available thermal-hydraulics codes are generally not di- 
rectly applicable. For these reasons the BOTHER (BurnOut THEr- 
mal Ratio) computer code has been developed at UNI. Using experi- 
mental results for N Reactor flow splits and heat splits as well as 
enthalpy imbalance and critical heat flux data, BOTHER computes 
the steady state margin to burnout for N Reactor fuel elements. The 
equations used by BOTHER to perform the burnout calculations are 
described. A sample problem for MARK-IV fuel with input and 
output listings is also included. 


26525 (UNI—1077) Equipment maintenance standards program 
and optimization plan. Clement, T.M. (United Nuclear Industries, 
Inc., Richland, WA (USA)). 22 Sep 1978. Contract EY-76-C-06- 
1857. 22p. Dep. NTIS, PC A02/MF AOl1. 
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The objectives of the Equipment Maintenance Standards 
(EMS) Program are: to establish a system of mandatory engineered 
standards directed toward assuring that critical reactor plant systems 
are maintained at a level of operational reliability which will safe- 
guard against nuclear and environmental hazards, preserve the life of 
the facility, and avoid major interruptions of production continuity 
and to provide a formal system of equipment and system serviceabili- 
ty records available for internal and external audit and for reliability 
calculations. 


26526 (UNI-SA—S2) Application of programmable controllers to 
oil fired boiler light-off system. Copeland, H.C.; Gallaway, E.N. 
(United Nuclear Industries, Inc., Richland, WA (USA)). 31 Oct 
1978. Contract EY-76-C-06-1857. 1lp. Dep. NTIS, PC A02/MF 
A0l. 

A programmable controller has been used to improve the 
reliability of an oil-fired boiler burner control system. An outdated 
and failing Germanium discrete transistor logic control system was 
replaced with a modern solid state large scale integrated circuit 
programmable controller. The ease of making this conversion at a 
modest expenditure during a limited boiler outage is explained, as 
well as pitfalls and problems encountered. Light-off reliabilit with 
fuel savings were prime objectives. The boiler, rated at 575, nag 
at 450 psig, is used as a backup steam supply for the dual 
Reactor at Hanford, Washington, which supplies 860 MWe to t to os 
Bonneville Power Administration and weapons grade Plutonium for 
the Department of Energy. High reliability in light-off and load 
ascension from standby is required of the boiler which serves as the 
backup power supply for the reactor. 


26527 Zircaloy-2 pressure tube elongation at the Hanford N 
Reactor. Alexander, W.K. (United Nuclear Industries, Richland, 
WA); Fidleris, V.; Holt, R.A. Am. Soc. Test. Mater., Spec. Tech. 
Publ.; No. 633, 344-364(1977). 

The Hanford N Reactor contains 1004 cold-worked Zircaloy- 
2 pressure tubes made by four different fabrication routes. They 
operate at 395 to 560°F (475 to 566 K) with a hoop stress of 8400 psi 
(58 MPa) and a peak neutron flux of 2.2 x 10'* neutrons (n)/cm*/s 
(>1 MeV). Length measurements on all the tubes after 50 000 h of 
operation show elongation up to 0.4 percent in proportion to channel 
power. The highest average elongation (0.35 percent) is observed in 
tubes fabricated with a high extrusion ratio (29:1) and a high amount 
of cold work (30 percent). The lowest elongation (0.19 percent) is 
observed in tubes fabricated with a lower extrusion ratio (13:1) and a 
lower amount of cold work (17.5 percent). Intermediate elongations 
(0.26 percent) are observed in tubes fabricated with a high extrusion 
ratio (29:1) and low cold work (17.5 percent) or a low extrusion ratio 
(8:1) and high cold work (30 to 35 percent). The elongation and 
diameter changes are analyzed in terms of two separate components: 
a stress independent component, irradiation growth, and a stress 
dependent component, irradiation creep. The magnitudes and signs 
of the two components depend on texture, dislocation density (cold 
work), and neutron flux. The analysis correctly predicts the dimen- 
sional changes of the four types of tubes from structural data and 
uniaxial in-reactor creep and growth data obtained from the litera- 
ture. 
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26528 (PB—284174) The development and validation of a math- 
ematical model for the design of protection barriers for nuclear 
powered ships. Report for 10 June 1976—31 March 1978, mane ie 
(Hydronautics, Inc., Laurel, MD (USA)). Mar 1978. Contract 

38081. 130p. NTIS PC A07/MF AO1. 

A mathematical model for the analysis and design of protec- 
tion barrier structures is developed. The analysis procedure is based 
on the collapse theorems, i.e., the Upper Bound Theorem and the 
Lower Bound Theorem. The collision protection barrier is analyzed 
by a finite element program with capabilities of nonlinear and 
elastoplastic analysis. The results obtained from the mathematical 
model are compared with those obtained from the collision model 
tests. 


26529 (PB—284193) Input data instructions - simplified docu- 
mentation of the computer program ANSYS. Report for 10 June 1976- 
31 March 1978. Chang, P.Y. (Hydronautics, Inc., Laurel, MD 
(USA)). Feb 1978. Contract MA-6-38081. 73p. 

A simplified version of the input instructions for the computer 
program 'ANSYS' is presented for the non-linear elastoplastic analy- 
sis of a ship collision protection barrier structure. All essential 
information necessary for the grillage model are summarized while 
eliminating the instructions for other types of the problems. A 
benchmark example is given for checking the computer program. 


26530 (PB—284506) Simulation of collision model tests. Report 
for 10 June 1976—31 March 1978, Chang, P.Y. (Hydronautics, Inc., 





2750 ENERGY RESEARCH ABSTRACTS 


Laurel, MD — Mar 1978. Contract MA-6-38081. 209p. NTIS 
PC A10/MF 

The Ane of collision model tests of ships is presented. 
The objective of this simulation is to validate the methods of 
analysis, the mathematical model, and the computer program for 
analysis and design of the collision protection barrier structures. The 
results are compared with those obtained from the collision model 
tests. The comparisons lead to the conclusion that the mathematical 
model is a reliable tool for the design and analysis of the protection 
barriers of nuclear-powered ships. (Portions of this document are not 
fully legible) 


26531 Gaseous-fuel reactor systems for aerospace applications. 
Thom, K.; Schwenk, F.C. (NASA Headquarters, Washington, DC). 
J. Energy; ‘1: No. 5, 267- 276(1977). 

From AIAA conference on the future Aerospace Power 
Systems; St. Louis, MO, USA (1 Mar 1977). 

Technical problems of considerable magnitude have to be 
solved before gaseous-fuel reactors can become practical; however, 
the feasibility of gaseous-fuel reactor systems that feature at least 
some of the listed benefits appear already to be demonstrated by the 
results of past and current research. This research is surveyed in this 
treatise. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 26320, 26446, 26518 


26532 (AECL—6200) Final argumen 
nuclear power program. A brief to the Ontario Royal Commission on 
Electric Power Planning. Robertson, J.A.L. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
May 1978. 105p. Dep. NTIS (US Sales Only), PC A03/MF AOl. 
This report is the second brief, and one of a number of 
documents, submitted by Atomic Energy of Canada Limited 
(AECL) to the Ontario Royal Commission on Electric Power Plan- 
ning. It is intended to update the original brief (AECL--5800) with 
respect to those matters that emerged during the course of the 
hearings and which had not been fully untied in that brief, as 
well as to summarize the AECL position on the various issues. To 
enable it to qualify as a final argument” it contains only evidence or 


material that has been per to the Royal Commission and is 


provided with — notations identifying the source of each 
section. It is AECL’s position that the Canadian nuclear power 
program provides a safe, proven and efficient means of making a 
needed contribution to electricity supply, while strengthening the 
economy through the deployment of indigenous technology and 
resources. 


26533 (AED-Conf—77-039-018) Problems in determining time- 
dependent heat transfer coefficients from temperature measurements, 
Wahba, A.B. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Garching/Muenchen (Germany, F.R.)). (Zentralstelle fuer Atomker- 
nenergie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Ger- 
many, F.R.)). 1977. 18p. (In German). (CONF-770262—1). Dep. 
NTIS (US Sales Only), PC A02/MF A0O1. 

From 2. meeting on experimental techniques in the field of 
reactor thermodynamics; Hannover, F.R. Germany (28 Feb 1977). 

In order to study the heat transfer mechanism of a highly 
heated rod or tube during the — phase (PWR), KWU is now 
carrying out re-wetting tests. The INSTHTC code, whose 2nd 
version is presented here is used for determining the heat transfer 
coefficients from the measured results. 


26534 (AED-Conf—77-352-001) Survey of the state of the 
German safety study. Heuser, F.W.; Kotthoff, K. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). (Zentral- 
stelle fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein- 
Leopoldshafen (Germany, F.R.)). 1977. 23p. (In German). (CONF- 
771177—6). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From GRS experts’ talk on nuclear energy and risk; Muen- 
chen, F.R. Germany (3 Nov 1977). 

In spring 1976 the Federal Ministry of Research and Technol- 
ogy has ordered a safety study to assess the risk for a nuclear power 
plant with a PWR. Giving first a survey on the main subtasks of the 
study the present state of work and some first results are discussed. 
Assuming a failure of safety systems a core melt event and a 
subsequent failure of the containment could occur. Corresponding 
accident sequences are discussed in some detail. Related hereto the 
results of some caiculations for fission product release with respect 
to different containment failure modes are given. According to the 
results obtained so far the consequences of a core melt event can 
essentially be restricted by the retention function of the containment. 


26535 (AED-Conf—77-352-002) Selected problems and results 
of the transient event and reliability analyses for the German safety 
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study. Hoertner, H. (Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Koeln (Germany, F.R. ). (Zentralstelle fuer Atomkernener- 
“Sop ae (ZAED), Eggenstein-Leopoldshafen (Germany, 

R.)). 1977. 16p. (In German). (CONF-771177—2). Dep. NTIS (us 
Sales Only), PC A02/MF AOl. 

From GRS experts’ talk on nuclear energy and risk; Muen- 
chen, F.R. Germany (3 Nov 1977). 

For the investigation of the risk of nuclear power plants loss- 
of-coolant accidents and transients have to be analyzed. The differ- 
ent functions of the engineered safety features installed to cope with 
transients are explained. The event tree analysis i is carried out for the 
important transient ‘loss of normal onsite power’. Preliminary results 
of the reliability analyses performed for quantitative evaluation of 
this event tree are shown. 


26536 (AED-Conf—77-352-003) Evaluation of operational expe- 
rience for the German safety study. Lindauer, E. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). (Zentral- 
stelle fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein- 
Leopoldshafen (Germany, F.R.)). 1977. 13p. (In German). (CONF- 
771177—4). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From GRS experts’ talk on nuclear energy and risk; Muen- 
chen, F.R. Germany (3 Nov 1977). 

The proceeding of evaluation of nuclear reactor operating 
experiences for the German risk study is shown together with an 
intermediate state of the works. For foreign experiences readily 
available reports are used instead of own evaluations. For German 
reactors the available abnormal occurrences are investigated es 
cially with regard to qualitative information. In addition, a detai ed 
evaluation of operating data for Biblis A and B is carried out. 


26537 (AED-Conf—77-352-004) Accident consequence model of 
the German safety study. Huebschmann, W. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.)). (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.)). 1977. 23p. (In German). (CONF- 
771177—3). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From GRS experts’ talk on nuclear energy and risk; Muen- 
chen, F.R. Germany (3 Nov 1977). 

The accident consequence model essentially describes a) the 
diffusion in the atmosphere and deposition on the soil of radioactive 
material released from the reactor into the atmosphere; b) the 
irradiation exposure and health consequences of persons affected. It 
is used to calculate c) the number of persons suffering from acute or 
late damage, taking into account possible counteractions such as 
relocation or evacuation, and d) the total risk to the population from 
the various types of accident. The model, the underlying parameters 
and assumptions are described. The bone marrow dose distribution is 
shown for the case of late overpressure containment failure, which is 
discussed in the paper of Heuser/Kotthoff, combined with four 
typical weather conditions. The probability distribution functions for 
acute mortality, late incidence of cancer and genetic damage are 
evaluated, assuming a characteristic population distribution. The aim 
of these calculations is first the presentation of some results of the 
consequence model as an example, in second the identification of 
problems, which need possibly in a second phase of study to be 
evaluated in more detail. 


26538 (AED-Conf—77-352-006) Judicial aspects in risk assess- 
ment. Lukes, R. (Muenster Univ. (Germany, F.R.)). (Muenster Univ. 
(Germany, F.R.)). 1977. 19p. (In German). (CONF-771177—5). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From GRS experts’ talk on nuclear energy and risk; Muen- 
chen, F.R. Germany (3 Nov 1977). 

Decisions of administrative authorities concerning the permis- 
sion to use fissile material contain a prognosis about the probability 
of damage which may be caused by using this material. The judicial 
criteria used in order to determine the probability of such a damage 
occurring can be improved by risk analysis. This will not, of course, 
reduce administrative decisions to simple ‘yes-or-no decisions’, but 
the calculation of probabilities will gain more exactness. 


26539 (ANL—78-50) F1 Phenomenological Test on fuel motion: 
final report. Palm, R.G.; Gehl, S.M.; Fink, C.L.; Dever, D.J.; Roth- 
man, A.B. (Argonne National Lab., IL (USA)). May 1978. Contract 
W-31-109-ENG-38. 95p. Dep. NTIS, PC A05/MF AOI. 

TREAT F-series tests are being conducted to provide data on 
fuel motion in an LMFBR during a hypothetical loss-of-flow acci- 
dent. Fuel and fuel-boundary conditions in an LMFBR subassembly 
following sodium voiding and dryout under loss-of-flow conditions 
are simulated in each F-series test. Simulation is achieved with a 
single fuel element surrounded by an annular nuclear-heated wall in 
a dry (no sodium) test capsule. The area inside the heated wall was 
selected to represent the area inside the perimeter of an LMFBR 
coolant channel. Test Fl was conducted with an irradiated fuel 
element to investigate the effect of fission gas on fuel motion at 
design power levels following cladding melting and drainage. The 
principal conclusion from Test F1 is that fission products retarded, 
but did not prevent, eventual fuel collapse. The collapse was retard- 
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ed by a fuel/fission-product froth that prevented fuel collapse until 
the fission products separated from the partially molten fuel. The 
fuel motion observed in F1 represents a particular type of fuel 
(burnup of 2.35 at.%, power rating of 394 W/cm) transient heated at 
design power rating. 


26540 (ANL—78-100) Theory and application of a quasi-Euler- 
ian fluid element for the STRAW code. Kennedy, J.M.; Belytschko, 
T.B. (Argonne National Lab., IL (USA)). Oct 1978. Contract W-31- 
109-ENG-38. 51p. Dep. NTIS, PC A04/MF AOl. 

Two-dimensional finite-element models for the treatment of 
the nonlinear, transient response of fluids and structures are de- 
scribed. The fluid description is quasi-Eulerian, so that the mesh can 
move independently of the material, and it includes a new finite- 
element upwinding scheme. The structural description is based on a 
corotational formulation in which the coordinate system is embed- 
ded in the elements, which is applicable to arbitrarily large rotations. 
The interface between the fluid and structure permits relative slid- 
ing, but because of the description of the quasi-Eulerian fluid, the 
nodes of the fluid and structure can be allowed to remain contigu- 
ous. Modeling procedures for treating the various aspects of subas- 
semblies, such as the narrow fluid channels, the fuel bundles which 
are immersed in the coolant, and the axial flow are developed. 
Calculations are made for a symmetric 7-subassembly cluster and 
compared to experimental results. In addition, the application to a 
19-subassembly cluster is described. 


26541 (ANL-RDP—75) Reactor Development Program. Prog- 
ress report. (Argonne National Lab., IL (USA)). Sep 1978. Contract 
W-31-109-ENG-38. 181p. AT. 

Progress is summarized in the following research and devel- 
opment areas: Experimental Breeder Reactor No. II (EBR-ID), 
Breeder-reactor Design Support, Instrumentation and Control, Re- 
actor Physics, Reactor Safety, and Gas Cooled Fast Breeder Reac- 
tors. 


26542 (BNL-NUREG—50687) Propagation of phase-change 
fronts in moving fluids. Kroeger, P.G. (Brookhaven National Lab., 
Upton, NY (USA)). May 1977. Contract EY-76-C-02-0016. 44p. 
Dep. NTIS, PC A03/MF AOl. 

The transient propagation of a phase-change front during the 
depressurization of a subcooled liquid has been analyzed for the case 
of thermal equilibrium without friction or heat addition, using wave 


diagram solutions. Various modes of phase-change front propagation 
speeds are impossible while others require the simultaneous forma- 
tion of shocks. Qualitative and quantitative results are given for two 
simple geometries. 


26543 (CAAP-TR—78-028) Pressurizer component studies with 
RELAP4/MOD6. Knight, T.D. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Sep 1978. Contract EY-76-C-07-1570. 55p. Dep. 
NTIS, PC A04/MF AO1. 

The results are presented of the independent assessment stud- 
ies of the RELAP4/MOD6 computer code for the pressurizer 
component during the blowdown phase of the loss-of-coolant acci- 
dent. RELAP4 pressurizer component models were driven with 
measured boundary conditions from Semiscale and LOFT blow- 
down experiments, and the results were compared to test data. The 
sensitivity of the calculated results to model nodalization, code 
options, and uncertainty in the boundary conditions was determined. 


26544 (CAAP-TR—78-033) Comparisons of RELAP4/MOD6 
to LOFT and semiscale isothermal data. Knight, T.D.; Bliem, C.J. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Nov 1978. 
Contract EY-76-C-07-1570. 65p. Dep. NTIS, PC A04/MF AOI. 

The results are presented of the independent assessment stud- 
ies of the RELAP4/MOD6 computer code utilizing LOFT and 
Semiscale system models to analyze isothermal blowdowns. 
RELAP% calculations are compared to data from LOFT Test L1-4 
and from Semiscale Test S-01-4A, the counterpart test to L1-4. The 
isothermal experiments provide a test of the RELAP4 hydraulic 
model in which the heat transfer effects are minimized. Deficiencies 
in the comparisons are noted, and improved modeling techniques 
recommended. 


26545 (CDAP-TR—78-042) Blowdown (RELAP4/MOD7, Ver- 
sion 2) checkout and demonstration problems. Behling, S.R.; Free, 
S.T.; Johnsen, G.W.; Kucharski, $.D.; Ruse, J.C.; Sand, R.J. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Oct 1978. Contract 
EY-76-C-07-1570. 157p. Dep. NTIS, PC A08/MF AO1. 

Portions of document are illegible. 

The results are presented of developmental verification of 
RELAP4/MOD7, Version 2. Version 2 is an interim version of 
MOD7 designated as the blowdown code. The final version of 
MOD7, to be released late in 1979, will provide continuous LOCA 
calculational ability spanning blowdown, refill, and reflood. This 
preliminary assessment consisted of comparing code predictions with 
test data as well as exercising the code on typical large plant system 
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models. The analysis consisted of checking code capability in three 
principal areas: self-initiation, fuel model, and general blowdown 
analysis. System models for the Semiscale MOD-1, LOFT, THTF, 
and PBF experimental systems were utilized to provide comparisons 
between MOD7, Version 2, predictions and test data. 


26546 (CONF-781022—31) Analysis of hypothetical LMFBR 
whole-core accidents in the USA. Ferguson, D.R.; Deitrich, L.W.; 
Brown, N.W.; Waltar, A.E. (Argonne National Lab., IL (USA); 
General Electric Co., Sunnyvale, CA (USA); Hanford Engineering 
Development Lab., Richland, WA (USA)). 1978. Contract W-31- 
109-ENG-38. 14p. Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The issue of hypothetical whole-core accidents continues to 
play a significant role in assessment of the potential risk to the public 
associated with LMFBR operation in the USA. The paper briefly 
characterizes the changing nature of this role, with emphasis on the 
current risk-oriented perspective. It then describes the models and 
codes used for accident analysis in the USA which have been 
developed under DOE sponsorship and summarizes some specific 
applications of the codes to the current generation of fast reactors. 
An assessment of future trends in this area concludes the paper. 


26547 (CONF-781022—35) Results of the first nuclear blow- 
down test on single fuel rods (LOC-11 Series in PBF). Larson, J.R.; 
Evans, D.R.; McCardell, R.K. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 1978. Contract EY-76-C-07-1570. 9p. Dep. 
NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

This paper presents results of the first nuclear blowdown tests 
(LOC-11A, LOC-11B, LOC-11C) ever conducted. The Loss-of- 
Coolant Accident (LOCA) Test Series is being conducted in the 
Power Burst Facility (PBF) reactor at the Idaho National Engineer- 
ing Laboratory, near Idaho Falls, Idaho, for the Nuclear Regulatory 
Commission. The objective of the LOC-11 tests was to obtain data 
on the behavior of pressurized and unpressurized rods when exposed 
to a blowdown similar to that expected in a pressurized water 
reactor (PWR) during a hypothesized deatto-cnies cold-leg break. 
The data are being used for the development and verification of 
analytical models that are used to predict coolant and fuel rod 
pressure during a LOCA in a PWR. 


26548 (CONF-781022—41) LMFBR safety and sodium boiling. 
Hinkle, W.D.; Tschamper, P.M.; Fontana, M.H.; Henry, R.E.; Pa- 
dilla, A. Jr. (Oak Ridge National Lab., TN (USA); Massachusetts 
Inst. of Tech., Cambridge (USA); General Electric Co., Sunnyvale, 
CA (USA); Argonne National Lab., IL (USA); Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1978. Contract W- 
7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AO1. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

Within the U.S. Fast Breeder Reactor Safety R and D Work 
Breakdown Structure for Line of Assurance 2, Limit Core Damage, 
the influence of sodium boiling upon the progression and termination 
of accidents is being studied in loss of flow, transient overpower, loss 
of piping integrity, loss of shutdown heat removal system and local 
fault situations. The pertinent analytical and experimental results of 
this research to date are surveyed and compared with the require- 
ments for demonstrating the effectiveness of this line of assurance. A 
discussion of specific technical issues concerned with sodium boiling 
and the need for future development work is also presented. 


26549 (CONF-781022—42) Fission product source terms for the 
LWR loss-of-coolant accident. Lorenz, R.A.; Collins, J.L.; Malinaus- 
kas, A.P. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 15p. Dep. NTIS, PC A02/MF AOI. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

The principal objectives of the fission product release pro- 
gram currently in progress at Oak Ridge National Laboratory are to 
determine the quantity of radiologically significant fission products 
released from defected light water reactor (LWR) fuel rods under 
accident conditions, identify their chemical and physical forms, and 
interpret the results for use as input to computer models of postulat- 
ed spent fuel transportation accidents (SFTAs) and loss-of-coolant 
accidents (LOCAs). The purpose of this paper is to summarize the 
source term models, which have been developed for cesium and 
iodine by this program, and to demonstrate the application of the 
source term models to the analysis of cesium and iodine release 
during a Pressurized Water Reactor (PWR) LOCA. 


26550 (CONF-781146—9) ORNL PWR-BDHT two-phase flow 
instrumentation and analysis improvements. Cliff, S.B. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 9p. 
Dep. NTIS, PC A02/MF AOI. 
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From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

Advances in two-phase flow instrumentation and analysis for 
the Thermal Hydraulics Test Facility are described. The work 
covered turbine meter bearings, drag disk targets, fast-response 
turbine meter monitoring electronics, turbine meter data recovery 
techniques, and differential pressure transducer time response. 


26551 (CONF-781146—11) Reflood instrumentation develop- 
ment at ORNL: a status report. Eads, B.G. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 13p. Dep. NTIS, 
PC A02/MF AOl1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

A program under the sponsorship of NRC—RSR was initiat- 
ed at the Oak Ridge National Laboratory (ORNL) in late 1977 for 
development of instrumentation for measurement of in-vessel fluid 
phenomena in PWR reflood test facilities. This program is a part of 
the tripartite 2D/3D Refill and Reflood Experimental and Analyt- 
ical Research Program. The goal of the ORNL program is to 
develop techniques and systems for measurement of fluid flow in- 
core, deentrainment in the upper plenum and liquid fallback from the 
upper plenum into the core. To meet this goal liquid film thickness 
and velocity and two-phase flow void fraction and velocity must all 
be measured. The primary technique being developed at ORNL is 
based on the use of electrical admittance sensors for measurement of 
two-phase velocity and void fraction. A number of sensor configura- 
tions have been investigated. Band and string probes are the primary 
candidates for use in the upper plenum. For in-core measurements, 
band probes, prong probes, and flag probes have shown promise. 
Electronics have been developed which separate and provide inde- 
pendent output signals for the conductive and capacitive compo- 
nents of the sensor admittances. 


26552 (CONF-781146—13) Fission product source terms for the 
LWR loss-of-coolant accident. Malinauskas, A.P.; Lorenz, R.A.; Col- 
lins, J.L.; Osborne, M.F.; Towns, R.L. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 1lp. Dep. NTIS, PC 
A02/MF AOl1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The principal objectives of the fission product release pro- 
gram currently in progress at Oak Ridge National Laboratory are to 
determine the quantity of radiologically significant fission products 
released from defected light water reactor (LWR) fuel rods under 
accident conditions, identify their chemical and physical forms, and 
interpret the results for use as input to computer models of postulat- 
ed spent fuel transportation accidents (SFTAs) and loss-of-coolant 
accidents (LOCAs). The purpose of the paper is to summarize the 
source term models which have been developed for cesium and 
iodine by this program, and to demonstrate the application of the 
source term models to the analysis of cesium and iodine release 
during a Pressurized Water Reactor (PWR) LOCA. 


26553 (CONF-781146—15) Nuclear pin simulation analysis. 
Hagar, R.C. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 83p. Dep. NTIS, PC AO5/MF A0O1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The PINSIM-MOD1 computer code hes been developed and 
is being used at ORNL to investigate the relationships between 
thermal-hydraulic transients involving nuclear fuel pins and similar 
transients involving electrically-heated fuel pin simulators. PINSIM- 
MOD1 is currently being used to (1) predict the thermal response of 
specified nuclear and/or electric pin models to power and/or hy- 
draulic transients; (2) determine transient electric pin power required 
to simulate a nuclear pin transient; (3) analyze and evaluate electric 
pin simulator transients; and (4) optimize the design and operation of 
electric pin simulators. Some differences between electric and nucle- 
ar pins are discussed. An overview of the PINSIM-MOD1 computer 
code, and some typical results from three types of PINSIM-MOD1 
problems are presented. 


26554 (CONF-7606138—, pp 25-30) Reactor vessel meltthrough 
from contact with low power density molten fuel. Nagan, R.C.; 
Reynolds, A.B. (Univ. of Virginia, Charlottesville). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


Melting of a steel reactor vessel by molten uranium oxide fuel 
was investigated analytically by solving the transient conduction 
equations with moving phase-change boundaries. A new technique 
for treating the phase-change boundary was developed. It was found 
that low power density fuel would not melt through a vessel that 
was cooled externally. 


26555 (CVAP-TR—7-78) Comparison of RELAP4/MOD6 with 
forced-feed reflood data. Wilson, G.E. (Idaho National Engineering 
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Lab., Idaho Falls (USA)). May 1978. Contract EY-76-C-07-1570. 
106p. Dep. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

Comparisons of RELAP4/MOD6 code calculatins and ex- 
perimental data from FLECHT and Semiscale forced feed reflood 
tests were made. These comparisons were made as part of a larger 
effort to verify the capabilities of the code using a wide variety of 
exprimental configurations and conditions. Ground rules for code 
usage were established and rigidly adhered to during base runs of 
oan test. In certain fruitful areas, diagnostic studies were made 
subsequent to the verification base runs to clarify the previous 
results. Adequate, inadequate and incomplete features of the verifica- 
tion process and the code are identified. Recommendations are made 
regarding potential code and modeling improvements. 


26556 (CVAP-TR—9-78) Gravity-feed reflood data comparisons 
using RELAP4/MOD6, Update 3. Fletcher, C.D. (Idaho National 
Engineering Lab., Idaho Falls (USA)). May 1978. Contract EY-76- 
C-07-1570. 78p. Dep. NTIS, PC A0S/MF AO1. 

Comparisons between RELAP4/MOD6, Update 3 code-cal- 
culated and experimental gravity-feed reflood systems performance 
are presented for one FLECHT-SET and one Semiscale MOD-1 
test. Independent code verification techniques are now being devel- 
oped and this study represents a preliminary effort applying struc- 
tured criteria for developing computer models, selecting code input, 
and performing base-run analyses. Where deficiencies are indicated 
in the base-case representation of the experiment, methods of code 
and criteria improvement are developed and appropriate recommen- 
dations are made. 


26557 (CVAP-TR—78-26) LOFT L1-5: comparison of the code 
assessment test prediction with the test data. Schultz, R.R. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1978. Contract 
EY-76-C-07-1570. 49p. Dep. NTIS, PC A03/MF AOl. 

A comparison between the test data and a RELAP4 test 
prediction for the LOFT L1-5 test is presented and discussed. The 
LOFT L1-5 test is an isothermal test conducted with the nuclear 
core in place in a shutdown condition. The test prediction was 
conducted using standard practices for nodalizing and applying 
RELAP4 models. No attempts were made to adjust the test predic- 
tion model used herein based on observations from the data. Conclu- 
sions and observations concerning the ability of RELAP4 to model 
the LOFT L1-S test are listed and discussed. 


26558 (CVAP-TR—78-011) Prediction of KWU PKL experi- 
ments K5A and K7A using RELAP4/MOD6. Haigh, W.S. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Jun 1978. Contract 
EY-76-C-07-1570. 148p. Dep. NTIS, PC A07/MF AO1. 

Portions of document are illegible. 

The RELAP4;MOD6 transient thermal-hydraulic code was 
used for prediction of two West German PKL reflood experiments. 
The calculations were part of a broader study for independent 
verification of the code in blowdown and reflood applications. The 
reported test predictions were made to evaluate the adequacy of the 
codes in representing reflood systems thermal-hydraulics. The calcu- 
lated results indicate a strong code capabiity for analytical represen- 
tation of the experimental reflood phenomena. Code-data compari- 
sons of significant core thermal behavior and system hydraulic 
response were made. These identified code predictive strong points 
as well as correctable deficiencies. Special studies categorized and 
assessed the most significant deficiencies. 


26559 (CVAP-TR—78-012) Comparisons of RELAP4/MOD6 
with core blowdown data. Davis, C.B. (Idaho National Engineering 
Lab., Idaho Falls (USA)). May 1978. Contract EY-76-C-07-1570. 
82p. Dep. NTIS, PC A0S/MF AOl1. 

The independent verification of the RELAP4/MOD6, 
Update 3 computer code for a pressurized water reactor core during 
the blowdown phase of a loss-of-coolant accident is described. 
Calculations of RELAP4 core component models were compared 
with data from Semiscale and Thermal-Hydraulic Test Facility 
blowdown experiments. Measured boundary conditions were applied 
to the component models. The sensitivity of the calculated results to 
core phase slip model, core model nodalization, uncertainty in 
measured boundary conditions, critical heat flux correlation, and 
film boiling correlation was determined. 


26560 (CVAP-TR—78-019) Steam generator component studies 
with RELAP4/MOD6. Wells, M.E. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Jul 1978. Contract EY-76-C-07-1570. 74p. 
Dep. NTIS, PC A04/MF AOl1. 

The results are presented of independent verification studies 
performed on the steam generator component with the RELAP4, 
MOD6, Update 3 computer code, during the blowdown phase of the 
loss-of-coolant accident. RELAP4 steam generator component 
models were driven with measured boundary conditions from LOFT 
and Semiscale blowdown experiments, and the results were com- 
pared to test data. The sensitivity of the calculated results to steam 
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enerator model nodalization, code options, uncertainty in driving 

low and changes in heat transfer coefficients was determined. Steam 
generator instrumentation requirements and the need for system 
effects studies are also discussed 


26561 (EPRI-NP—526(Vol.5)) Transient deformation properties 
of zircaloy for LOCA simulation. Mohr, C.L. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Dec 1978. Contract EY-76-C-06- 
1830. 187p. Dep. NTIS, PC A09/MF AOl1. 

The creep/creep rupture anisotropic properties of zircaloy 
were determined and compared by analytical techniques with ramp 
pressure and ramp temperature tests results. Tests in this phase of the 

rogram were selected to supplement those results obtained in the 
initial stages of the program. Additional tests were performed at 
temperature levels of 1500°F (1088 K), 1550°F (1116 K), 1600°F 
(1144K), 1650°F (1172 K), 1700°F (1200 K), and 1800°F (1255 K) in 
an oxygen—argon atmosphere. Stress levels ranging from 40-98% of 
the ultimate tensile stress were used for the majority of the tests at 
each temperature level using a biaxial internal pressure loading 
technique. The combination of test results and predictive analysis 
techniques that are shown make it possible to predict the transient 
deformation of reactor fuel cladding during simulated LOCA condi- 
tions. 


26562 (EPRI-NP—839) Preliminary study of annulus ECC flow 
oscillations. Research project 347-1, Interim report August 1978. 
Rothe, P.H.; Wallis, G.B.; Fanning, M.W.; Block, J.A. (Creare, Inc., 
Hanover, NH (USA)). Aug 1978. 90p. Dep. NTIS, PC A05S/MF 
AOl. 

The report documents an exploratory research effort under 
Research Project 347-1 that investigated timing and rate of delivery 
of simulated Emergency Core Coolant (ECC) to the lower plenum 
of a small-scale test section. The experimental model consisted of a 
broken and an intact loop connected to a simulated Pressurized 
Water Reactor (PWR) downcomer annulus. The transparent annulus 
section permitted observation of flow behavior, but design efforts to 
achieve visualization led to scaling distortions in the model. Core 
steam flow was simulated with the facility operating at atmospheric 
pressure. The exploratory test facility fabricated during this project 
was designed to provide flow visualization of potential annulus-flow 
instability mechanisms that may arise in future scale model tests. A 
preliminary examination of available data was the initial step fol- 
lowed by scoping tests to evaluate the possibility of periodic slug 
delivery to the lower plenum; slug delivery was present under 
certain conditions. The transparent model was then constructed to 
aid in the observation of such instability mechanisms; however, 
major distortions were necessary to study counter-current flow 
behavior as a separate effect. The experimental observations of the 
flow behavior are described for the two-loop model. 


26563 (EPRI-NP—895) Transition boiling heat transfer in a 
vertical round tube. Weisman, J.; Kao, Y.K.; Rahrooh, G. (Cincinnati 
Univ., OH (USA). De ~¥ of Chemical and Nuclear Engineering). Sep 
1978. ‘118p. Dep. NTIS, PC A06/MF AO1. 

Transition boiling heat transfer coefficients have been ob- 
tained for water at pressures of 25 to 75 psia and mass velocities 
from 14,000 to 140,000 Ibs/hr ft? The water flowed inside a 1/2 in 
O.D. tube and was heated by hot mercury flowing in an annulus 
around the tube. Thermocouple pairs placed on the outside of the 
central tube and outer pipe at several axial elevations allowed the 
rate of heat transfer to be determined. The data agreed reasonably 
with the correlation previously proposed. However, the observed 
heat transfer coefficients show less of a decrease with increasing 
temperature than was seen in previous tests in which the water 
flowed in an annulus. 


26564 (EPRI-NP—908) Analysis and testing of steam chugging 
in pressure systems. Interim report. Andeen, G.B.; Marks, J.S. (SRI 
International, Menlo Park, CA (USA)). Oct 1978. 110p. Dep. NTIS, 
PC A06/MF AOl. 

Experimental studies of steam condensation upon injection 
downward into a pool of subcooled liquid are described. The experi- 
mental facility, the smallest of three planned, is described, including 
instrumentation and data-reduction procedures. Pool pressure data 
are presented in statistical forms. Although the data vary widely, 
some trends are identified. 


26565 (EPRI-NP—-984) Survey on vertical two-phase counter- 
current flooding. Tien, C.L.; Liu, C.P. (California Univ., Berkeley 
(USA). Dept. of Mechanical Engineering). Feb 1979. 50p. EPRI, 
Palo Alto, CA. 

One important problem in the safety analysis of a light water 
reactor is the flooding phenomenon or the countercurrent flow limit 
in the reflood process of the reactor core during a hypothetical loss- 
of-coolant accident. Published analytical models for predicting this 
limiting condition based on the analysis of hanging films and on the 
theory of small distrubance in falling films are reviewed. Existing 
experimental results and empirical correlations are summarized, and 


NUCLEAR REACTOR TECHNOLOGY 2753 


the parametric dependence of the countercurrent flow limit is dis- 
cussed. Also included in the survey are various extended problems in 
flooding including those with vapor condensation, liquid entrain- 
ment, flow inclination, complex system geometries and multiple 
channels. 


26566 (HEDL-TME—78-82) Nucleation and capture of con- 
densible airborne contaminants in an aqueous scrubbing system. 
Postma, A.K.; Hilliard, R.K. (Hanford re Development 
Lab., Richland, WA (USA)). Sep 1978. Contract EY-76-C-14-2170. 
84p. Dep. NTIS, PC A05/MF AO1. 

The fate of condensible contaminants in an aqueous scrubbing 
system was evaluated. Knowledge of the behavior of volatile fission 
product compounds is important in evaluating the effectiveness of 
emergency air cleaning systems proposed for use in containment 
systems of breeder reactor plants. When a high temperature air 
stream passes through a spray quench chamber, very large cooling 
rates occur in the drop boundary layers. These large cooling rates 
cause large supersaturations in airborne concentrations of condens- 
ible contaminants, and one predicts that most condensation would 
take place through homogeneous nucleation. The very small parti- 
cles formed would agglomerate, and attach to sodium aerosol parti- 
cles which would be present. In the study the overall removal 
efficiency of volatile fission product species (typified by NaI, SeOn, 
and Sb2QOs) in an air cleaning train (quench chamber, venturi scrub- 
ber, and fibrous bed) was theoretically evaluated. The overall re- 
moval efficiency of condensible materials was found to be lower 
than that for sodium compound aerosols because the freshly con- 
densed particles would be smaller in size. For a base case, a removal 
efficiency of 99.97 percent was predicted for condensible materials. 
The fibrous bed scrubber exhibited superior particle removal charac- 
teristics for small particles compared to the quench chamber and 
venturi scrubber. Its removal efficiency exceeded 97 percent for 
even the most penetrating particle size (about 0.4 micron aerody- 
namic diameter). Therefore, all condensible fission products would 
be removed with efficiencies exceeding 97 percent. 


26567 Transient analyses of a 1000-MW gas-cooled fast reactor. 
Wilhelm, D. (Kernforschungszentrum, Karlsruhe, Ger.). Nucl. Tech- 
nol.; 39: No. 1, 30-40(Jun 1978 

To calculate the depressurization and flow-coast down acci- 
dents in a 1000-MW gas-cooled fast reactor (GCFR) with a second- 
ary steam cycle, the PHAETON2 computer code is used, the 
emphasis being placed on the solution of one-dimensional unstation- 
ary helium flows. The fluid dynamics equations are solved one by 
one by a combination of implicit and explicit methods, taking into 
account most of the terms of the original equations. In the case of 
the accidents considered, the shutdown system is always activated, 
and inherent actions only of the GCFR are allowed. The results 
show a necessity of backup pressures above 150 kPa for the depres- 
surization accidents and a minimum circulator frequency of 5 Hz for 
the flow-coastdown accidents. 


26568 (JAERI-M—7447) Statistical studies on the peak-clad- 
temperature and cladding oxidation thickness in loss-of-coolant acci- 
dents by numerical experiments for typical boiling water reactor. 
Shimooke, T.; Matumoto, K.; Sakano, K.; Take, H. (Japan Atomic 
Energy Research Inst., Tokyo). Dec 1977. 58p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A04/MF A011. 

In evaluation of the conservative models to examine the 
emergency core cooling system of LWR, we have studied a numeri- 
cal experiment method giving the probability distributions of peak- 
clad-temperature and maximum cladding oxidation thickness, which 
occur following a loss-of-coolant accident of typical BWR, using 
computer program MOXY-EM, a fuel heat-up analysis code for 
BWR. The numerical experiment is so-called uncertainty analysis of 
computer program, in which number of computer runs correspond- 
ing to the number of sets of input data are involved. Treating all the 
sets, however, is expensive and time-consuming, so we used the 
experimental design using orthogonal arrays to reduce the number of 
runs. From the small number of runs, we could obtain the right 
statistical distribution of peak-clad-temperature and maximum clad- 
ding oxidation thickness. The peak-clad-temperature was statistically 
found to distribute normally, and the maximum cladding oxidation 
thickness to obey a log-normal distribution. Analysis of variance of 
the experimental data gave the degrees of factorial effects on the 
peak-clad-temperature, and multiple regression analysis the regres- 
sion equations of peak-clad-temperature and of maximum cladding 
oxidation thickness in terms of important physical variables. 


26569 (JAERI-M—7482) Gas-water partition of iodine in BWR 
plants and JAERI Model Containment Vessel. Tanaka, M.; Mimori, 
T. Gapan Atomic Energy Research Inst., Tokyo). Jan 1978. 50p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A04/MF AOl1. 

LWR plants have a containment spray system to reduce the 
escape of radioactive material to the environment in a loss-of-coolant 
accident (LOCA) by washing out fission products, especially ra- 
dioiodine, and condensing the steam to lower the pressure. Removal 
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of radioiodine from BWR plants and JAERI Model Containment 
Vessel by water spraying was calculated with the computer program 
SPRINKLE prepared by one of the authors, for carrying out 
containment spray experiments. The following could be studied 
yr erg (1) effect of containment spray, (2) equilibrium state 

lomination in iodine leakage from the containment vessel, (3) the 
time elapsing from containment spray start to equilibrium state, and 
(4) equilibrium partition coefficient in the containment vessel. 


26570 (JAERI-M—7504) Analysis of the short-term pressure 
response of Mark II containment to a loss-of-coolant accident. Kukita, 
Y. Japan _——- Energy Research Inst., Tokyo). Jan 1978. 31p. (In 
Japanese). Dep. NT Is (US Sales Only), PC A03/MF AOI. 

Pressure anal of the Mark II pressure suppression con- 
tainment during the very early stage of a loss-of-coolant accident 
was studied to obtain a firm basis for evaluation of the pressure 
Hy oper pool swell. Calculations were made by CONTEMPT- 

(022 and an extended version of CONTEMPT-LT which calcu- 
lates the containment pressure response simultaneously with the pool 
swell. It has been proved that taking account of the initial inventory 
of the broken line and/or the pool swell leads to more conservative 
evaluation of the drywell pressure during the pool swell. 


26571 (LA-UR—78-2602) Analysis of terminated TOP accidents 
in the FTR using the Los Alamos failure model. Mast, P.K.; Scott, 
J.H. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 11p. (CONF-781022—29). Dep. NTIS, PC A02/MF 
AOl. 

From Meeting on nuclear power reactor safety; Brussels, 
Belgium (16 Oct 1978). 

A new fuel pin failure model (the Los Alamos Failure 
Model), based on a linear life fraction rule failure criterion, has been 
developed and is reported herein. Excellent agreement between 
calculated and observed failure time and location has been obtained 
for a number of TOP TREAT tests. Because of the nature of the 
failure criterion used, the code has also been used to investigate the 
extent of cladding damage incurred in terminated as well as unter- 
minated TOP transients in the FTR. 


26572 (LTR—10-53) LOFT L2-3 blowdown experiment safety 
analyses D, E, and G; LOCA analyses H, K, K1. Perryman, J.L.; 
Keeler, C.D.; Saukkoriipi, L.O. (Idaho National Engineering Lab., 

ies Contract EY-76-C-07-1570. 108p. 


Idaho Falls (USA)). 1 
Dep. NTIS, PC A06/MF AO1 

Three calculations using conservative off-nominal conditions 
and evaluation model options were made using RELAP4/MODS for 
blowdown-refill and RELAP4/MOD6 for reflood for Loss-of-Fluid 
Test Experiment L2-3 to support the experiment safety analysis 
effort. three analyses are as follows: Analysis D: Loss of 
commercial power during Experiment L2-3; Analysis E: Hot leg 
quick-opening blowdown valve (QOBV) does not open during Ex- 
periment L2-3; and Analysis G: Cold leg QOBV does not open 
during Experiment L2-3. In addition, the results of three LOFT loss- 
of-coolant accident (LOCA) analyses using a power of 56.1 MW and 
a primary coolant system flow rate of 3.6 million 1bm/hr are 
presented: Analysis H: Intact loop 200% hot leg break; emergency 
core cooling (ECC) system B unavailable; Analysis K: Pressurizer 
relief valve stuck in open position; ECC system B unavailable; and 
Analysis K1: Same as analysis K, but using a primary coolant system 
flow rate of 1.92 million 1bm/hr (L2-4 pre-LOCE flow rate). For 
analysis D, the maximum cladding temperature reached was 1762°F, 
22 sec into reflood. In analyses E and G, the blowdowns were 
slower due to one of the QOBVs not functioning. The maximum 
cladding temperature reached in analysis E was 1700°F, 64.7 sec into 
reflood; for analysis G, it was 1300°F at the start of reflood. For 
analysis H, the maximum cladding temperature reached was 1825°F, 
0.01 sec into reflood. Analysis K was a very slow blowdown, and 
the cladding ee followed the saturation temperature of the 
system. The results of analysis K1 was nearly identical to analysis K; 
system depressurization was not affected by the primary coolant 
system flow rate. 


26573 (LTR—10-60) Failure mode effect and consequence analy- 
sis for LOFT’s power ascension experiment “L2-2". Naretto, C.J. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 9 Nov 1978. 
Contract EY-76-C-07-1570. 90p. Dep. NTIS, PC AOS/MF AOl1. 
This report documents a failure mode effects and conse- 
quence analysis (FMECA) for all LOFT systems required for the 
vated ascention experiment L2-2. The analysis identified component 
ilure modes that could result in equipment damage and/or experi- 
ment delay. 


26574 (LTR—10-62) L2-3 ESA CF and LOCA Analysis K calcu- 
lations. Samuels, T.K.; Madden, S.C. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1 rt 1978. Contract EY-76-C-07-1570. 
12p. Dep. NTIS, PC A04/MF 

These calculations je tht sail calculations found in LTR 
10-45, 10-53, to assure metal-water reaction limit is not exceeded in 
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Analysis CF and to assure clad surface temperature is acceptable 
until 32 seconds after Accumulator A was initiated for LOCA 
Analysis K. 


26575 (LTR—113-30(Rev.1)) LOFT emergency core coolant fa- 
cility piping review. McKay, T.K.; Fors, R.M. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 31 Aug 1978. Contract EY- 
76-C-07-1570. 38p. Dep. NTIS, PC A03/MF AOI. 

The purpose of the review was to examine all remaining lines 
of the LOFT emergency core coolant facility piping outside of 
containment and with a diameter of less than two inches, not 
analyzed by ITT Grinnell Corporation. Because of a discrepancy on 
the Grinnell analysis, lines 3-ECCV-10-A, 2"-ECCV-10-A and 2”- 
ECCV-11-A were included in this review. In addition, some lines 
from other systems which connected to the ECC piping were also 
examined, as listed on the isometric sketches in this report. An on- 
site walk-through” was made first to verify existing restraint and 
valve locations. Very short stub lines were eliminated by inspection. 
All remaining lines, together with the lines analyzed by Grinnell and 
lines being currently analyzed by R. M. Fors of the Applied Me- 
chanics Branch constitute a complete analysis of the ECC facility 
piping as now listed in LOFT Specification P-1, Line Designation 
Tables. 


26576 (LTR—1310-8(Rev.B)) Capability of LOFT vital batteries 
to supply emergency power demands during severe cold weather condi- 
tions. Yeates, J.A. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 14 Nov 1978. Contract EY-76-C-07-1570. 15p. Dep. NTIS, 
PC A02/MF AO. 

This study evaluates the capability of the vital batteries (PPS) 
to provide electrical power via the vital DC-AC motor generator 
sets to the LOFT PPS loads during severe cold weather conditions. 
It is concluded that these batteries while at a temperature of 5°F will 
supply the necessary PPS electrical loads for a time in excess of the 
one hour permitted to start the diesel generators and are, therefore, 
adequate at this temperature. This Revision B of the LTR includes 
revised, more recent, and complete technical data relating to MG set 
efficiency, battery operating procedures and cold temperature derat- 
ing. Revision B supersedes and replaces all previous issues. 


26577 (NP—23304) Analysis of small breaks in the reactor cool- 
ant pump discharge piping for the B and W lowered loop 177 FA 
plants. (Babcock and Wilcox Co., Lynchburg, VA (USA)). 1 May 
1978. 16p. Babcock and Wilcox, Lynchburg, VA. 

A spectrum of small breaks has been examined for the B and 
W 177-FA lowered loop plants using the small break evaluation 
model described in BAW-10104, Rev 3, "B and W's ECCS Evalua- 
tion Model.”” These results show that it is necessary to use operator 
action during the early stages of the postulated accident, to effective- 
ly mitigate the accident consequences and meet the criteria of 
10CFR50.46. Operator action is used to achieve sufficient and bal- 
anced flow through all four HPI injection lines. This report shows 
that operation up to at least 2568 MWt is possible within the criteria 
of 10CFR50.46 and Appendix K. 


26578 (NRC/EPRI—3) PWR FLECHT-SEASET unblocked 
bundle, forced and gravity reflood task: task plan report. Hochreiter, 
L.E.; Conway, C.E.; Dodge, C.E.; Krepinevich, M.C.; Massie, H.W. 
Jr.; Rosal, E.R.; Sobek, T.E.; Valkovic, M.M. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA)). Mar 1978. 291p. Nuclear Regula- 
sey Commission, Div. of Reactor Safety Research, Washington, 


A descriptive plan is presented of tests for the Unblocked 
Bundle, Forced and Gravity Reflood Task of the Full-Length Emer- 
gency Core Heat Transfer for the Separate Effects and Systems 
Effects Tests (FLECHT-SEASET) program. These tests consist of 
forced and gravity reflooding experiments utilizing electrical heater 
rods to simulate current nuclear core fuel rod arrays (for example 17 
x 17 assemblies) of PWR and PWR fuel vendors. All tests will be 
performed with a cosine axial power profile. These tests will be used 
to determine effects of fuel rod size on reflooding behavior, to aid in 
development/verification of computational methods in predicting 
—s behavior of newer fuel rod array geometries, and to serve 
as a baseline for determining the effects of blockage in future flow 
blockage bundle tests. 


26579 (NUREG—0371) Task Action Plans for generic activities: 
Category A. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of eng Reactor Regulation). Oct 1978. 4582p. Dep. 
NTIS PC A21/MF AOl 

The document contains listings of generic technical activities 
as identified and placed in priority categories by the Office of 
Nuclear Reactor Regulation (NRR). In addition, it contains defini- 
tions of Priority Categories A, B, C, and D and copies of forty 
approved Task Action Plans for Category A activites. Problem 
pan for the Category B, C and D tasks are contained in 
NUREG—0471. This material was developed within the context of 
NRR’s Program for the Resolution of Generic Issues Related to 
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Nuclear Power Plants. As part of this program, the assignment of 
identified issues to priority categories and the approval of Task 
Action Plans were made by NRR’s Technical Activities Steering 
Committee, chaired by the Deputy Director, NRR. The original 
document was published in November 1977. In December 1977 it 
was updated to add the Task Action Plan for Task No. A-17, 
Systems Interactions in Nuclear Power Plants. This update adds 
Task Action Plans for Tasks A-13, A-18, A-21, A-22, A-32, A-37, A- 
38 and A-40. Task A-41 has been included in Task A-40. In addition, 
as part of this update, the following changes were made to each Task 
Action Plan (with the exception of the Task Action Plan for Task A- 
9): (1) a title page was added that includes information such as Lead 
NRR Organization, Lead Supervisor, Task Manager, Applicability, 
and Projected Completion Date; (2) detailed schedule information 
was deleted; and (3) a new Section 3 entitled Basis for Continued 
Plant ration and Licensing Pending Completion of Task was 
added. These changes represent general reformatting and the addi- 
tion or deletion of certain general types of information. Some 
substantive revisions were made to several of the plans, however, a 
general revision of all of the plans was not undertaken at this time. 


26580 (NUREG—0460(Vol.3)) Anticipated transients without 
scram for light water reactors. (Nuclear Regulatory Commission, 
Washington, DC (USA)). Dec 1978. 193p. Dep. NTIS, PC A09/MF 
AOl. 


In the first two volumes of this report, Anticipated Transients 
without Scram for Light Water Reactors NUREG-0460, dated April 
1978, the NRC staff reviewed the information on this subject that 
had been developed in the past and evaluated the susceptibility of 
current nuclear plants to ATWS events using fault tree/event tree 
analysis techniques. Based on that evaluation, the staff concluded 
that some corrective measures were required to reduce the risk of 
severe consequences arising from possible ATWS events. Since the 
issuance of NUREG-0460, new safety and cost information has 
become available on ATWS. Also, new insights have been devel- 
oped on the general subject of quantitative risk assessment. The 
purpose of this supplement to NUREG-0460 is to summarize the 
important additions to the information base and to propose a course 
of action from among a variety of alternatives for resolving the 
ATWS concern. 


26581 (NUREG—0484) Methodology for combining dynamic re- 
sponses. Cudlin, R.; Hosford, S.; Mattu, R.; Wichman, K. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research). Sep 1978. 22p. Dep. NTISPC A03/MF AOI. 

The NRC has historically required that the structural/me- 
chanical responses due to various accident loads and loads caused by 
natural phenomena, (such as earthquakes) be combined when analyz- 
ing structures, systems, and components important to safety. Several 
approaches to account for the potential interaction of loads resulting 
from accidents and natural phenomena have been used. One ap- 
Ene. the so-called absolute or linear summation (ABS) method, 
inearly adds the peak structural responses due to the individual 
dynamic loads. In general, the ABS method has also reflected the 
staff's conservative preference for the combination of dynamic load 
responses. A second approach, referred to as SRSS, yields a com- 
bined response equal to the square root of the sum of the squares of 
the peak responses due to the individual dynamic loads. The lack of 
a physical relationship between some of the loads has raised ques- 
tions as to the ay methodology to be used in the design of 
nuclear power plants. An NRR Working Group was constituted to 
examine load combination methodologies and to develop a recom- 
mendation concerning criteria or conditions for their application. 
Evaluations of and recommendations on the use of the ABS and 
SRSS methods are provided in the report. 


26582 (NUREG—0487) Mark II containment lead plant pro- 
gram load evaluation and acceptance criteria. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Oct 1978. 327p. Dep. NTIS PC A15/MF A0O1 

The report, prepared by the Office of Nuclear Reactor Regu- 
lation, addresses the portion of the Mark II owner's program that 
provides a generic methodology for establishing design basis LOCA 
and safety relief valve loads for the lead Mark II facilities (Zimmer, 
Shoreham, and LaSalle), i.e., the lead plant program. The report 
includes an evaluation of the Mark II owner's load methodology, a 
description of load methodologies that we find acceptable for use in 
the individual plant unique assessments, and the basis for the stated 
conclusions. 


26583 (NUREG/CR—0009) Technological bases for models of 
spray washout of airborne contaminants in containment vessels. 
Postma, A.K.; Sherry, R.R.; Tam, P.S. (Benton City Technology, 
WA (USA)). Oct 1978. 187p. NTIS, PC A09/MF AOI. 

The Staff of the Nuclear Regulatory Commission has devel- 
oped mathematical models for assessing the washout rate of airborne 
contaminants under postulated loss-of-coolant accident (LOCA) 
conditions. Heretofore there was no one document that summarized 


NUCLEAR REACTOR TECHNOLOGY 2755 


the technological bases of the models. In this report the models 
currently used by the staff are described in detail. The theoretical 
and experimental bases which underlie the models are reviewed, and 
model predictions are compared with experiments to demonstrate 
the conservatism inherent in the models. 


26584 (NUREG/CR—0248) Fission product transport analysis. 
Quarterly progress report, October 1—December 31, 1977. Gieseke, 
J.A.; Baybutt, P.; Denning, R.S.; Jordan, H.; Jung, R.G. (Battelle 
Columbus Labs., OH (USA)). Jul 1978. 15p. NTIS $4.00 

Technical progress during this quarter was significant in that 
the final efforts concerned with improving the TRAP-PWR/BWR 
code and performing the sensitivity analyses for terminated LOCA's 
were completed. Additional technical efforts during the quarter 
were directed toward performing thermal-hydraulic analyses of var- 
ious postulated meltdown accident sequences for BWR’s. These 
calculations were for the purpose of determining ranges of tempera- 
tures and flow rates that must be covered by the deposition models 
being added to the TRAP-MELT code. The results of these two 
major technical efforts are discussed individually. 


26585 (NUREG/CR—0406) Experiment data report for Semis- 
cale MOD-3 reflood heat transfer tests S-07-5 and S-07-5A (baseline 
test series). Collins, B.L.; Sackett, K.E.; Stanger, K. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Jan 1979. Contract EY-76-C- 
07-1570. 308p. (TREE—1225). Dep. NTIS, PC A14/MF AOI. 

Recorded test data are presented for Tests S-07-5 and S-07- 
5A of the Semiscale Mod-3 baseline test series. These tests are 
among several Semiscale Mod-3 experiments conducted to investi- 
gate the thermal-hydraulic phenomena accompanying a hypoth- 
esized loss-of-coolant accident in a pressurized water reactor (PWR) 
system. Tests S-07-5 and S-07-5A were conducted from initial condi- 
tions of 0.127 MPa and 0.137 MPa, respectively, and average heater 
rod temperatures of 970 K to investigate the response of the Semis- 
cale Mod-3 system to a reflood transient following a simulated 
double-ended offset shear of the broken loop cold leg piping. The 
specific objective of these tests was to define the thermal-hydraulic 
behavior under reflood conditions representative of an integral 200% 
cold leg break in the Mod-3 system. During these tests, cooling 
water was injected into the vessel lower plenum to simulate emer- 
gency core coolant in a PWR. The purpose of this report is to make 
available the uninterpreted data from Tests S-07-5 and S-07-5A for 
future data analysis. The data, presented in the form of graphs in 
engineering units, have been analyzed only to the extent necessary to 
ensure that they are reasonable and consistent. 


26586 (NUREG/CR—0408) Natural convection heat transfer in 
beds of inductively heated particles. Rhee, S.J. Dhir, V.K. (California 
Univ., Los Angeles (USA). School of Engineering and Applied 
Science). 1978. 93p. NTIS $6.00. 

Experimental observations of the onset of convective motion 
in beds of inductively heated particles have been made. The data for 
the heat transfer coefficient have been obtained in water-cooled beds 
of 304 stainless steel particles. The particulated bed was formed in a 
10.4 cm diameter glass jar which was insulated on the sides and at 
the bottom. The free surface of the overlying layer of water was 
maintained at a constant temperature by a copper plate cooled with 
tap water,. In the experiments, the height of the particulated bed and 
the height of the overlying fluid layer were varied systematically. 
The observations show that increasing the depth of the fluid layer 
over the bed tends to lower the critical internal Rayleigh number at 
which the onset of convection occurs. 


26587 (NUREG/CR—0462) Annotated bibliography of safety- 
related events at boiling-water nuclear power plants as reported in 
1977. Scott, R.L.; Gallaher, R.B. (Oak Ridge National Lab., TN 
(USA)). 27 Oct 1978. Contract W-7405-ENG-26. 30p. (ORNL/ 
NUREG/NSIC—149). Dep. NTIS, PC E02/MF E02. 

The bibliography contains 100-word abstracts of reports sub- 
mitted to the U.S. Nuclear Regulatory Commission concerning 
operational events that occurred at boiling-water reactor nuclear 
power plants in 1977. The 1222 abstracts included in the bibliogra- 
phy describe incidents, failures, and design or construction deficien- 
cies that were experienced at the facilities. They are arranged 
alphabetically by reactor name and then chronologically for each 
reactor. Keyword and permuted-title indexes are provided to facili- 
tate location of the abstracts of interest, and tables that summarize 
the information contained in the bibliography are also provided. The 
information listed in the tables includes instrument failures, equip- 
ment failures, system failures, causes of failures, deficiencies noted, 
and the time of occurrence (i.e., during refueling, operation, testing, 
or construction). Three of the more interesting events that occurred 
during the year are reviewed in detail. 


26588 (NUREG/CR—0482) LMFBR Aerosol Release and 
Transport Program. Quarterly progress report, July—September 1978. 
Kress, T.S.; Wright, A.L. (Oak Ridge National Lab., TN (USA)). 10 
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Jan 1979. Contract W-7405-ENG-26. 44p. (ORNL/NUREG/TM— 
276). Dep. NTIS, PC A03/MF AO1. 

Progress is summarized for the Liquid-Metal Fast Breeder 
Reactor (LMFBR) Aerosol Release and Transport (ART) Program 
for the period July—September 1978. Program topics discussed 
include recent capacitor discharge vaporization (CDV) tests in the 
Fuel Aerosol Simulant Test (FAST)/Containment Research Installa- 
tion (CRI-IID) facility, including underwater and vacuum tests in the 
CRI-III vessel; analysis of data from the first Nuclear Safety Pilot 
Plant (NSPP) mixed-oxide aerosol test, performance and analysis of 
the second NSPP mixed-oxide aerosol test, and performance of the 
second NSPP sodium spray experiment; results from UsOs aerosol 
tests in CRI-II using the dc plasma metal-oxygen torch, and develop- 
ment and testing of the dc plasma metal-oxygen torch for NSPP; and 
an evaluation of the HAARM-3 code fallout model using experimen- 
tal data from NSPP tests. 


26589 (NUREG/CR—0487) Bibliography of microfiched foreign 
reports distributed under the NRC Reactor Safety Research Foreign 
Technical Exchange Program, 1975—1977. Queener, D.B.; Cottrell, 
W.B. (Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W- 
7405-ENG-26. Bip. (ORNL/NUREG/NSIC— 154). Dep. NTIS, PC 
A05/MF AO1. 

A bibliography and indexes are presented for documents 
which were obtained from 1975 through 1977 from France, the 
Federal Republic of Germany, and Japan under the NRC Reactor 
Safety Research —- Agreement and subsequently microfiched 
and distributed. The three indexes included in this report are 
keyword, author, and permuted-title indexes. Microfiche copies of 
184 reports are involved, including 33 French, 101 German, and 50 
Japanese reports. 


26590 (NUREG/CR—0522) Nuclear reactor safety. Quarterly 
progress report, July 1—September 30, 1978. Jackson, J.F.; Steven- 
son, M.G. (comps.). (Los Alamos Scientific Lab., NM (USA)). Nov 
1978. Contract W-7405-ENG-36. 152p. (LA—7567-PR). Dep. NTIS, 
PC A08/MF AOl1. 

Development of the TRAC LWR safety code continued 
during the last quarter, with the final program structure changes 
being completed for the TRAC-P1A version. Other TRAC applica- 
tions included a sensitivity study to examine some of the effects of 
downcomer dynamics on calculated peak clad temperatures during a 
LOCA in a typical PWR. Also, a new computational method for 
treating droplet fields with a distribution of drop sizes was devel- 
oped. LMF R safety studies included completion of a SIMMER-II 
sensitivity study of a voided core postdisassembly expansion prob- 
lem. SIMMER-II was also used to analyze TREAT loss-of-flow test 
R-7. SIMMER verification analyses also included calculations of 
SRI International bubble expansion experiments. A detailed scaling 
and preliminary feasibility study of a postdisassembly upper core 
structure simulation experiment was completed. In LMFBR safety 
test facilities work, hodoscope scanning of a 127-pin bundle in the 
PARKA critical facility was continued. Structural investigations in 
the HTGR safety research area included completion of single impact 
tests of graphite and plastic model blocks. A major milestone was 
reached in completing all component modules for the CHAP-2 (Ft. 
St. Vrian) HTGR systems analysis program. CHAP-2 studies were 
made of depressurization accidents with air and steam ingress to the 
primary system and of feedwater transients. In the GCFR core 
distruptive test program, postmortem examinations of the FLS-1 37- 
pin disruptive test indicated considerable molten cladding flow oc- 
curred in the experiment. Investigations were made into the cause of 
heater rod failure in this experiment. Containment systems evalua- 
tion work included studies of the effects of blockages of reactor 
cavity flow areas assumed to be caused by pieces of insulation 
loosened during a LOCA. The MOD-2 version of the COMPARE 
code was prepared for release to the National Energy Software 
Center (formerly the Argonne Code Center). 


26591 (NUREG/CR—0525) Noise diagnostics for safety assess- 
ment, standards, and regulation. Quarterly progress report for April— 
June 1978, Fry, D.N.; Kryter, R.C.; Robinson, J.C.; King, W.T.; 
Machado, E.L.; Shahrokhi, F.; Sweeney, F.J. (Oak Ridge National 
Lab., TN (USA)). 8 Nov 1978. Contract W-7405-ENG-26. 3lp. 
(ORNL/NUREG/TM—2738). Dep. NTIS, PC A03/MF AO1. 

Progress, numerical results, and interim conclusions are re- 
ported in three study areas funded by the USNRC: the basis for 
establishment of baseline reactor noise signatures, the assessment of 
various accelerometer attachment methods employed in loose-part 
detection systems, and the development of a method for detecting 
bypass coolant boiling in BWRs. 


26592 (NUREG/CR—0544) NRC/RSR Data Bank Program 

ption. Bankert, S.F. (Idaho National Engineering Lab., Idaho 

Falls (USA)). Jan 1979. Contract EY-76-C-07-1570. 192p. (TREE— 
1319). Dep. NTIS, PC A09/MF AO1. 

The United States Nuclear Regulatory Commission (NRC) 

has established the NRC/Reactor Safety Research (RSR) Data Bank 


ERA VOL. 4, NO. 10 


Program to collect, store, and make available data from the many 
domestic and foreign water reactor safety research programs. Local 
direction of the program is — by EG and G Idaho, Inc., at 
Idaho National Engineerin boratory. The NRC/RSR Data Bank 
Program provides a central computer storage mechanism and access 
software for data to be used by code development and assessment 
groups in meeting the code and correlation needs of the nuclear 
industry. The administrative portion of the program provides data 
entry, documentation, and training and advisory services to users 
and the NRC. The NRC/RSR Data Bank Program and the capabili- 
ties of the data access software are described. 


26593 (NUREG/CR—0587) Aerosol measurements and model- 
ing for fast reactor safety. Quarterly progress report, April 1—June 
30, 1978. Geiseke, J.A.; Jordan, H.; Schmidt, E.W.; Vaishnavi, B.; 
Lee, K.W. (Connecticut Yankee Atomic Power Co., East Hampton 
(USA)). Dec 1978. 36p. (BMI—2015). Dep. NTIS, PC A03/MF 
A0l. 


Technical progress during the quarter was made in areas of 
comparison of the HAARM-3 code with experimental data, sensitiv- 
ity analysis of the code, reference code development, fuel aerosol 
agglomerate characteristics measurements, and evaluation of fuel 
aerosol resuspension. In addition, Battelle staff participated in a 
meeting at Oak Ridge National Laboratory on the 18th and 19th of 
April on the code verification plan. 


26594 (ORNL/CSD—35) Neutronic analysis of LMFBRs 
during severe core disruptive accidents. Tomlinson, E.T. (Oak Ridge 
National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 
48p. Dep. NTIS, PC A03/MF AO1. 

A number of numerical experiments were performed to assess 
the validity of diffusion theory and various perturbation methods for 
calculating the reactivity state of a severely disrupted liquid metal 
cooled fast breeder reactor (LMFBR). The disrupted configurations 
correspond, in general, to phases through which an LMFBR core 
could pass during a core disruptive accident (CDA). Two-reactor 
models were chosen for this study, the two zone, homogeneous 
Clinch River Breeder Reactor and the Large Heterogeneous Reac- 
tor Design Study Core. The various phases were chosen to approxi- 
mate the CDA results predicted by the safety analysis code SAS3D. 
The calculational pod ws investigated in this study include the 
eigenvalue difference technique based on both discrete ordinate 
transport theory and diffusion theory, first-order perturbation 
theory, exact perturbation theory, and a new hybrid perturbation 
theory. Selected cases were analyzed using Monte Carlo methods. It 
was found that in all cases, diffusion theory and perturbation theory 
yielded results for the change in reactivity that significantly disa- 
greed with both the discrete ordinate and Monte Carlo results. These 
differences were, in most cases, in a nonconservative direction. 


26595 (PB—283231) Multiphase transients with coolant and core 
materials in LMFBR core disruptive accident energetics evaluations. 
Technical report. Theofanous, T.G.; Beecher, J.; Miao, C.; Marrotte, 
G.; Patel, P. (Purdue Univ., Lafayette, IN (USA). School of Nuclear 
Engineering). Jul 1978. Contract NRC-03-76-181. 302p. NTIS PC 
A14/MF AOl. 

An overview of core disruptive accidents in LMFBRs and an 
assessment of their potential for energetic consequences are present- 
ed. Areas in which current state-of-the-art is found inadequate are 
identified. In particular, the early post disruptive period (called 
herein Transition to the Transition Phase) is identified as a key area 
having received inadequate attention to date. Further the idea of 
mild dispersal from a fully developed Transition Phase at decay heat 
power levels does not appear justified. However, considerable ques- 
tions exist as to the attainability of such full core pool under accident 
conditions. Specific recommendations for research work in relation 
to licensing needs are presented. 


26596 (SAND—78-2025c) Status of the fire protection research 
(FPR) program. Klamerus, L.J. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-14-2170. 5p. (CONF-781146—5). 
Dep. NTIS, PC A02/MF AO1. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The objective of the Fire Protection Research (FPR) Pro- 
gram at Sandia is to confirm the capability of safety features in use 
or planned for use in nuclear power plants. This objective is to be 
achieved by full scale testing and experimental and analytical evalua- 
tion of fire phenomenology. The specific major tasks of the research 
during this part year were: (1) Test fire resistant coatings to establish 
their effectiveness as a fire retardant on electrical cable trays; (2) 
Test fire shields between horizontal cable trays to establish their 
effectiveness in preventing fire propagation between such trays; (3) 
Begin tests of vertical cable tray configurations to establish the 
effectiveness of barriers and water suppression to prevent fire propa- 
gation between the trays; and (4) Design and construction of a fire 
test facility for use in determining the capability of gas and water 
suppression systems to extinguish deep-seated cable fires. 
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26597 (UCRL—52506) Effects of torus wall flexibility on forces 
in the Mark I Boiling Water Reactor Pressure Suppression System. 
Part I. Martin, R.W.; McCauley, E.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Sep 1977. Contract W-7405- 
ENG-48. 113p. 
The authors investigated the effects of torus wall flexibility in 
or ressure suppression system of a Mark I boiling water reactor 
R) when the torus wall is subjected to hydrodynamic loadings. 
Using hypothetical models, they examined these flexibility effects 
under two hydrodynamic loading conditions: (1) a steam relief valve 
(SRV) discharge pulse, and (2) a loss-of-coolant accident (LOCA) 
chugging pulse. In the analyses of these events they used a recently 
developed two-dimensional finite element computer code. Taking 
the basic geometry and dimensions of the Monticello Mark I BWR 
nuclear power plant (in Monticello, Minnesota, U.S.A.), they as- 
sessed the effects of flexibility in the torus wall by changing values of 
the inside-diameter-to-wall-thickness ratio. Varying the torus wall 
thickness (t) with respect to the inside diameter (D) of the torus, 
they assigned values to the ratio D/t ranging from 0 (infinitely rigid) 
to 600 (highly flexible). In the case of a modeled steam relief valve 
(SRV) discharge pulse, they found the peak vertical reaction force 
on the torus was reduced from that of a rigid wall response by a 
factor of 3 for the most highly flexible, plant-simulated wall (D/t = 
600). The reduction factor for a modeled loss-of-coolant accident 
(LOCA) chugging pulse was shown to be 1.5. The two-dimensional 
analyses employed overestimate these reduction factors but have 
provided, as intended, definition of the effect of torus boundary 
stiffness. In the work planned for FY79, improved modeling of the 
structure and of the source is expected to result in factors more 
directly applicable to actual pressure suppression systems. 


26598 (UNI—669) Confinement response and dose calculations 
for the hypothetical accident for N Reactor. Roblyer, S.P. (United 
Nuclear Industries, Inc., Richland, WA (USA)). 8 Nov 1978. Con- 
tract EY-76-C-06-1857. 37p. Dep. NTIS, PC A03/MF AO1. 

A study of a spectrum of pipe break accidents was made for 
N-Reactor as part of the accident analysis for the N-Reactor Updat- 
ed Safety Analysis Report (NUSAR). From this selection of acci- 
dents, a list was made of those pipe breaks which would represent 
the most severe consequences in terms of building pressure and 
temperature transients and in terms of accident-related doses. Those 
accidents which were considered solely in terms of their temperature 
and pressure effects on the confinement structures of N-Reactor are 
discussed in Section 2 of Chapter 6 of NUSAR. The remaining 
group of accidents which have a potential release of airborne fission 
products to the environs with offsite doses and doses to personnel in 
the control room were further broken down into the following two 
groups: (1) Single pressure tube accidents which result in fission 
product release from only the fuel in one of 1003 pressure tubes. The 
nature of these accidents, due to N Reactor design, cannot result in 
loss of cooling and subsequent failure of fuel elements in any of the 
other pressure tubes. (2) Large pipe breaks in the reactor coolant 
system (RCS) which result in a complete blowdown and loss of 
reactor coolant. 


26599 Experiments and nonequilibrium analysis of pipe blow- 
down. Winters, W.S. Jr. (Sandia Labs., Livermore, CA); Merte, H. 
Jr. Nucl. Sci. Eng.; 69: No. 3, 411-429(Mar 1979). 

Phase equilibrium blowdown models are not valid for geome- 
tries having small characteristic lengths (volume-to-break-area 
ratios). For such geometries, the two-phase expansion is too rapid to 
permit +" ~ uate heat and mass transfer between liquid and vapor to 
maintain phase equilibrium. The two-phase expansions observed 
during the blowdown’ experiments with 
dichlorodifluoromethane (R-12) were found to exhibit pronounced 
nonequilibrium behavior. To describe the observed nonequilibrium 
behavior, a model was formulated that treats the expanding two- 
phase fluid as a pseudo-homogeneous mixture of uniformly distribut- 
ed, heat transfer dominated, spherical vapor bubbles surrounded by 
superheated liquid. By adjusting two empirical parameters-discharge 
coefficient, C/sub d/, and bubble density, N-to permit the model to 
simulate R-12 blowdown from one particular blowdown geometry 
and set of initial conditions, it was possible to use the model in 
predicting R-12 blowdown transients for other geometries and initial 
conditions as well as for pipe water blowdown. 


present P sr 


26600 Rock cavity construction of a nuclear power plant: a case 
study. Loken, P.C.; Bakke, J.; Gloersen, I. (State Power System, 
Oslo, Norway). Nucl. Technol.; 42: No. 2, 155-162(Feb 1979). 

The major findings of a comprehensive study of the major 
aspects of rock cavity construction of a large nuclear power plant 
are: (1) current technology is adequate for the realization of such 
construction; (2) a method for estimating the probability of rock 
fallout and gross cavity instability is presently not available; (3) 
certain design modifications and amplifications must be made to 
prevent dependent failures; (4) no significant reduction in the imme- 
diate radiological effects of Class 9 accidents will result unless 
special design measures are made for this purpose; (5) the vulnerabil- 
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ity of the plant to certain external effects is significantly reduced; (6) 
the total time for the realization of such construction will be signifi- 
cantly longer than that for a traditionally constructed plant; and (7) 
the extra cost will be substantial. 


26601 Decision table dev and application to the con- 
struction of fault trees. Salem, S.L.; Wu, J.S.; Apostolakis, G. (Univ. 
of California, Los Angeles). Nucl. Technol; 42: No. 1, 51-64(Jan 
1979). 

A systematic methodology for the construction of fault trees 
based on the use of decision tables has been developed. These tables 
are used to describe each possible output state of a component as a 
set of combinations of states of inputs and internal operational or T 
states. Two methods for modeling component behavior via decision 
tables have been developed, one inductive and one deductive. These 
methods are useful for creating decision tables that realistically 
model the operational and failure modes of electrical, mechanical, 
and hydraulic components as well as human interactions inhibit 
conditions and common-cause events. A computer code CAT (Com- 
puter Automated Tree) has been developed to automatically pro- 
duce fault trees from decision tables. A simple electrical system was 
chosen to illustrate the basic features of the decision table approach 
and to provide an example of an actual fault tree produced by this 
code. This example demonstrates the potential utility of such an 
automated approach to fault tree construction once a basic set of 
general decision tables has been developed. 


26602 Water impact tests of rigid and flexible cylinders. (Dev 
Sci, Inc, City of Industry, Calif). EPRI Rep., NP; No. 798, vp(May 
1978). 

A test program involving both rigid (thick-wall) and flexible 
(thin-wall) cylinders of two sizes was conducted as part of a study of 
the response of structures to water impact. The cylinders were 
driven vertically downward into a tank of water to provide a first 
order simulation of the pool swell impact of BWR pressure suppres- 
sion system components that may occur following a hypo 
loss-of-coolent accident (LOCA). The models were instrumented to 
measure pressures, strains, acceleations, and forces. Although the 
models were simplified versions of the counterparts in a BWR and 
hence cannot be used to accurately predict the behavior of the more 
complex prototype, the tests provided extensive data that can be 
used to validate developing analytical techniques for calculating the 
complex phenomenon of hydrodynamically impacted structures. 


26603 Wind field and trajectory models for tornado-propelled 
objects. Anon. (Calif Inst of Technol, JPL, Pasadena). EPRI Rep., 
NP; No. 748, 1-226(May 1978). 

This report contains the results of the second phase of a 
research program which has as its objective the development of a 
mathematical model to predict the trajectory of tornado-borne ob- 
jects postulated to be in the vicinity of nuclear power plants. An 
improved tornado wind field model satisfies the no-slip ground 
boundary condition of fluid mechanics and includes the ional 
dependence of eddy viscosity with altitude. Sub-scale wind tunnel 
data are obtained for all of the missiles currently specified for 
nuclear plant design. Confirmatory full-scale data are obtained for a 
12-inch pipe and automobile. original six-degree-of-freedom 
trajectory model is modified to include the improved wind field and 
increased capability as to body shapes and inertial characteristics 
that can be handled. The improved trajectory model is used to 
calculate maximum credible speeds, which for all of the heavy 
missiles are sem less than those currently specified for 
design. Equivalent coefficients for use in three-degree-of-freedom 
models are developed and the sensitivity of range and speed to 
various trajectory parameters for the 12-inch diameter pipe is exam- 
ined. 


26604 BBC fire protection concept for nuclear power 
Lang, H.G. Brown Boveri Rev.; 65: No. 3, 147-153(Mar 1978). 

A survey is presented of the means employed for fire protec- 
tion in nuclear power plants. The purposeful arrangement of the 
preventive measures is presented on the basis of the BBC fire 
protection concept, which not only gives details of the various 
measures adopted, but also the relevant documents that are required. 


26605 Non-linear analysis of a RP a! embedded power plant 
building subjected to earthquake Mukherjee, S.; Korner, W. 
Brown Boveri Rev.; 65: No. 3, 189- 192(Mer 1978). 

The dynamic response of a power plant building on deeply 
embedded foundations to excitation by earthquake is investigated in 
this analysis. The building and soil structures can be simulated by a 
mathematical model using two-dimensional finite elements. Non- 
linear soil material and linear building properties were assumed for 
dynamic analysis. Comparison of the foundation response spectra 
determined by non-linear analysis shows decreasing accelerations in 
the lower frequency range, which has a favourable effect on power 
plant building and component dimensions. Plastic areas which form 
under the foundation slab over a period of time are also investigated. 
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26606 Nuclear reactor safety heat transfer. Bishop, A.A.; Ku- 
lacki, F.A.; Bankoff, S.G.; Jones, O.C. Jr. (eds.). New York; Ameri- 
Pa) Society of Mechanical Engineers (1977). 66p. (CONF-771120— 
From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 
Included are seven papers, each of which has been separately 
processed for the Energy Data Base. (DG) 


26607 Post-dryout heat transfer under low flow and low quality 
conditions. Ralph, J.C.; Sanderson, S.; Ward, J.A. (Atomic Energy 
Research Establishment, Harwell, Eng.). pp 1-8 of Nuclear reactor 
safety heat transfer. Bishop, A.A.; Kulacki, F.A.; Bankoff, S.G.; 
Jones, O.C. Jr. (eds.). New York; American Society of Mechanical 
Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Experimental data for post-dryout heat transfer from a sur- 
face with temperatures up to 600°C were obtained by measuring the 
rate of cooling of a thick-walled tubular test section fed with 
subcooled water at low pressures. The data highlight the uncertain- 
ties due to axial conduction which complicate the analysis of results 
from short test sections. These uncertainties cast doubt upon much 
of the published data obtained with this experimental technique. The 
paper describes a composite test section which reduces these uncer- 
tainties. The experimental data are compared with film-boiling corre- 
lations which are often used in safety calculations to represent low 
uality conditions. These correlations fail to represent the data and, 
or downward flow at low mass velocities, the correlations over- 
estimate heat fluxes by up to a factor of five. 


26608 Heat transfer, sodium boiling and fuel pin integrity after a 
severe LMFBR piping failure. Gartside, C.H.; Hwang, I.T.; Marr, 
W.W.; Miles, K.J.; Tessler, J.H.; Thompson, DH. (Argonne Nation- 
al Lab., IL). pp 9- 15 of Nuclear reactor safety heat transfer. Bishop, 
A.A,; Kulacki, F.A.; Bankoff, S.G.; Jones, O.C. Jr. (eds.). New 
York; American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

A severe LMFBR piping system failure has been simulated 
with a thermal-hydraulically prototypic in-reactor experiment. The 
consequences of the simulated accident on the test fuel were much 
less than anticipated. Sodium boiling was stable and well behaved 
and no clad or fuel damage was observed. Analysis of the test data 
with the current heat transfer and sodium boiling models has demon- 
strated their conservatism. Sodium boiling is not well described by a 
single channel slug expulsion model and the two dimensional effects 
of coolant mixing and heat conduction may have an important 
impact on the boiling process. The predicted fuel-cladding gap 
conductance may be too small. 


26609 Reflood experiments with bundles of ballooned rods. [hle, 
P.; Malang, S.; Rust, K. (Kernforschungszentrum, Karlsruhe, Ger.). 
pp 17-23 of Nuclear reactor safety heat transfer. Bishop, A.A.; 

ulacki, F.A.; Bankoff, S.G.; Jones, O.C. Jr. (eds.). New York; 
American Society of Mechanicai Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Separate effect tests were performed in which the reflood 
phase of a loss-of-coolant accident in a pressurized water reactor was 
simulated. The cooling conditions depending upon the size and shape 
of the coolant channel blockages are investigated on a row of five 
full-length fuel rod simulators. The transient rod temperatures, the 

optical observation of the cooling conditions in the vicinity of the 
b ockage, and the calculation of the local surface heat flux and heat 
transfer show the effect of droplet dispersion in the two-phase flow 
caused by the blockage. 


26610 Analysis of the thermal-hydraulic phenomena resulting in 
early critical heat flux and rewet in the semiscale core. Snider, D.M. 
(Idaho National Engineering Lab., Idaho Falls, ID). pp 25-29 of 
Nuclear reactor safety heat transfer. Bishop, A.A.; Kulacki, F.A.; 
Bankoff, S.G.; Jones, O.C. Jr. (eds.). New York; American Society 
of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Analysis was performed to determine the thermal-hydraulic 
behavior in the Semiscale core during the initial part of a large cold 
leg break simulated LOCA. The calculated incore hydraulic behav- 
ior was used to obtain a better understanding of early CHF (480 to 
700 ms after rupture) and the occurrence of rewet in some locations 
after CHF. Analysis indicated that shortly after rupture the flow in 
the upper core stagnated for 600 ms, and the core rapidly voided. In 
the center and lower core, the calculated qualities were between 30 
and 70 percent at the time of measured CHF. The high fluid qualities 
in the flow channels about the heater rods indicated that the mecha- 
nism of CHF was dryout of the heater rod surfaces. Critical heat flux 
did not happen at the instantaneous flow stagnation associated with 
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the flow reversal; nor did CHF occur in the region of the prolonged 
flow stagnation. At about 700 ms after rupture the core flow 
completely reversed direction, and the influx of coolant from above 
the heated core was responsible for the measured rewets. 


26611 R-22 vapor explosions. Anderson, R.P.; Armstrong, D.R. 
(Argonne National Lab., IL). pp 31-45 of Nuclear reactor safety heat 
transfer. Bishop, A.A.; Kulacki, F.A.; Bankoff, S.G.; Jones, O.C. Jr. 
(eds.). New York; American Society of Mechanical Engineers 
(1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Previous experimental and theoretical studies of R-22 vapor 
explosions are reviewed. Results from two experimental investiga- 
tions of vapor explosions in a medium scale R-22/water system are 
reported. Measurements following the drop of an unrestrained mass 
of R-22 into a water tank demonstrated the existence of two types of 
interaction behavior. Release of a constrained mass of R-22 beneath 
the surface of a water tank improved the visual resolution of the 
system thus allowing identification of two interaction mechansims: at 
low water temperatures, R-22/water contact would produce imme- 
diate violent boiling; at high water temperatures a vapor film formed 
around its R-22 as it was released, explosions were generated by a 
surface wave which initiated at a single location and propagated 
along the vapor film as a shock wave. A new vapor explosion model 
is proposed, it suggests explosions are the result of a sequence of 
three independent steps: an initial mixing phase, a trigger and growth 
phase, and a mature phase where a propagating shock wave acceler- 
ates the two liquids into a collapsing vapor layer causing a high 
velocity impact which finely fragments and intermixes the two 
liquids. 


26612 Heat and mass transport processes of a horizontal melting 
or decomposing layer under a molten pool. Alsmeyer, H.; Reimann, 
M. (Kernforschungszentrum, Karlsruhe, Ger.). pp 47-53 of Nuclear 
reactor safety heat transfer. Bishop, A.A.; Kulacki, F.A.; Bankoff, 
S.G.; Jones, O.C. Jr. (eds.). New York; American Society of Me- 
chanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

After a hypothetical core disruptive accident of an LWR or 
FBR, melting of solid boundaries in contact with molten fuel may 
occur. Some of the melting materials of the structures or sacrificial 
barriers may be lighter and immiscible with the fuel. The influence 
of the Taylor-Helmholtz instability on the melting of horizontal 
plates under fuel has been investigated in different model experi- 
ments for the situation given above. A very regular square grid, as 
predicted from stability analysis, was found to govern the flow and 
heat transfer mechanisms for melting materials of large and small 
density differences. When melting is combined with the formation of 
crusts or evaporation of the molten material, Taylor instability again 
has an important effect. A two-component melting and evaporating 
horizontal plate was used to study the thermohydraulic aspects of 
decomposing concrete beneath UQ2. The escaping gas flow was 
found to dominate the transport processes and to be similar to the 
Taylor instability flow. A theoretical model is derived for the 
decomposition of concrete under the influence of a high heat flux. 
The decomposition process consists of a melting process at the 
surface of the material and of gas/steam release which will occur at 
well-defined temperatures in the depth of the material. The forma- 
tion of a gas/steam layer on the surface of the concrete and the 
formation and departure of bubbles from this layer is very similar to 
film boiling on horizontal surfaces. Therefore, a hydrodynamical 
model is derived corresponding very closely to Berenson’s film 
boiling model. The heat transfer between the bulk liquid and the 
decomposing material through the gas/steam layer is effected by 
radiation and conduction. A combination of the decomposition and 
the heat transfer model allows the calculation of melt front propaga- 
tion rates dependent upon the bulk temperature of the core melt. 


26613 Flooding in multi-channel two-phase counterflow. Speyer, 
D.M. (Consolidated Edison Co. of New York, Inc., NY); Kmetyk, 
L. pp 55-62 of Nuclear reactor safety heat transfer. Bishop, A.A.; 
Kulacki, F.A.; Bankoff, S.G.; Jones, O.C. Jr. (eds.). New York; 
American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Flooding for two-phase vertical counterflow in a multi-chan- 
nel system (parallel channels connecting a common upper and lower 
plenum) was investigated. Utilizing the drift flux theory and the 
separated flow model an analytic model for turbulent annular flow 
was developed. Comparison to data from an experimental study, 
designed to simulate a top deluge emergency core cooling system in 
a pressurized water reactor, demonstrated good agreement. 
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ENERGY STORAGE 


REFER ALSO TO CITATION(S) 26701, 26797 


26614 (BNL—25291) Method for the comparative economic as- 
sessment of energy storage systems. Davitian, H.; Leigh, R.W. 
(Brookhaven National Lab., Upton, NY (USA). National Center for 
Analysis of Energy Systems). Nov 1978. Contract EY-76-C-02-0016. 
18p. (CONF-7810142—1). Dep. NTIS, PC A02/MF AOI1. 

From Intersociety energy conversion engineering conference; 
San Diego, CA, USA (Oct 1978). 

A method for the comparative economic evaluation of var- 
ious energy storage devices in a given application is outlined. The 
method is particularly useful in examining the economics of devices 
with short lifetimes and can be employed whenever a device lifetime 
can be expressed as a function of physical parameters which are 
related to the manner in which the device is used. Given a detailed 
description of the pattern of use of the device in the application, the 
device lifetime can be calculated. The economic consequences of 
changes in lifetime result from the dependence of the capital recov- 
ery factor on device lifetime. It is shown how analyses can be made 
of changes in technical performance characteristics or changes in the 
pattern of use of the storage device to determine their effects upon 
the annual cost of energy storage and to determine minimum cost 
systems. 


26615 Research and development in respect of energy storage: 
evaluation of programmes in progress within the Community. Rica- 
teau, P. Luxembourg; Commission of the European Communities 
(1978). 100p. (EUR—5929-EN,FR). European Community Informa- 
tion Service, Washington, DC $11.50. 

Energy storage techniques are briefly reviewed followed by a 
tabulation and discussion of energy storage research programs in the 
EEC Member States. (TFD) 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 26623 


26616 (CONF-7811101—1) Design of optimum compressed air 
energy storage systems. Sharma, A.; Ahrens, F.W.; Ragsdell, K.M.; 
Ahluwalia, R.K.; Chiu, H.H. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 43p. Dep. NTIS, PC A03/MF 
AOl. 

From 1978 midwestern energy conference; Chicago, IL, USA 
(19 Nov 1978). 

Compressed air energy storage (CAES) power systems are 
being considered by electric utilities for load-leveling application. 
Their economic benefit and the extent of premium fuel conservation 
is dependent on their design. An optimum design approach for 
CAES is presented. It is based on decomposition of the overall 
CAES plant/utility grid system into three partially-decoupled sub- 
systems. Technical and economic models of the subsystems are used 
in a constrained optimization procedure. The constraints are imposed 
by the physical characteristics of the subsystems, by interaction 
among the subsystems and by the interfacing requirements imposed 
by the utility. To illustrate the concepts, models for the subsystem 
comprising the compressor train, piping, and an aquifer reservoir 
have been used in the optimization procedure. Results from these 
studies show that substantial reductions in capital cost and total 
operating cost can be achieved using optimization techniques. 


PUMPED HYDRO 


REFER ALSO TO CITATION(S) 25788, 26228 


CAPACITOR BANKS 


26617 Capacitive energy storage devices with limiting parameters 
for electrophysical installations. Dashuk, P.N.; Zayents, S.L.; Ki- 
chaeva, G.S. Izv. Akad. Nauk SSSR, Energ. Transp.; No. 6, 32- 
42(Nov 1977). 

An attempt was made to formulate the basic results and 
problems involved in capacitive energy storage techniques and to 
estimate the prospects for further development. Modern capacitive 
energy storage devices are classified as to charge voltage, quantita- 
tive —— stored and current pulse length. The studies performed 
indicate that the problem of creation of low and medium voltage (up 
to 100 kV) energy storage devices with energies of several mega- 
joules has been solved. The best version is an arrangement of storage 
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devices as independent cells with one switch in each. The 

maximum storage devices (with energies of 107 J and 
inductances of 10°*° H_ per megajoule) requires the solution 

number of problems related to the provision of high reliability o 
capacitors, insulating elements and discharge lines, to increase their 
service life, increase the energy of cells (to 105 J and higher), as well 
as problems related to the use of automated testing and control 
systems. In lower ener gy storage devices (on the order of 10° J), 
current rise rates of 10** A/s can now be achieved by reducing the 
inductance of components. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 27045 


26618 (NTIS/PS—78/0997) Design and applications of fly- 
wheels (citations from the NTIS data base). Report for 1964—August 
1978, Habercom, G.E. Jr. (National Technical Information Service, 
Springfield, VA (USA)). Sep 1978. 263p. 

The design and varied applications of flywheels and reaction 
wheels are investigated in these Government-sponsored research 
reports. Such diversified applications as satellite stabilization, surface 
vehicle propulsion, energy transfer devices, and inertia or friction 
welding are reviewed. (This updated bibliography contains 258 
abstracts, 74 of which are new entries to the previous edition.) 


26619 (NTIS/PS—78/0998) Design and 

wheels (citations from the 

1970—September 1978. Habercom, G.E. Jr. (Nati 
Information Service, Springfield, VA (USA)). Sep 1978. 228p. 

The design and varied applications of flywheels and reaction 
wheels are investigated in these research reports gathered in a 
worldwide literature survey. Such diversified applications as satellite 
stabilization, surface vehicle propulsion, ener; devices, and 
inertia or friction welding are reviewed. (This updated bibliography 
contains 222 abstracts, 42 of which are new entries to the previous 
edition.) 


26620 (UCID—17874) Fiber Composite Flywheel Program: fila- 
ment-wound composite data sheets. Clements, L.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Oct 1978. Contract 
W-7405-ENG-48. 59p. Dep. NTIS, PC A04/MF AO1. 

Data sheets are presented which summarize engineering 
design results obtained for filament-wound composite materials that 
are suitable for flywheel applications. The a include 60 vol 
% Kevlar 49 in two different epoxy matrices; 60, 65, and 70 vol % E 
glass in a room-temperature curable epoxy matrix; and 50, 55, 60, 65, 
and 70 vol % S-2 glass in the same room-temperature curable epoxy 
matrix. Information is presented on mechanical and thermal proper- 
ties for the composites, including elastic constants, compliance com- 
ponents and invariants, and ultimates. Average stress-strain curves 
for tension, compression, and shear are included. The values given 
are for good quality filament-wound composites prepared by com- 
mercially feasible techniques. 


26621 (UCRL—52623) Prototype development of an optimized, 
tapered-thickness, graphite/epoxy composite flywheel. Kulkarni, S.V.; 
Stone, R.G.; Toland, R.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 
37p. Dep. NTIS, PC A03/MF AO1. 

The objective of the investigation is to design and test a 
prototype composite flywheel rotor and to assess its potential as an 
efficient energy-storage device. The specific tasks conducted in- 
clude: designing and analyzing (including finite-element studies) an 
optimized composite flywheel rotor; rere | the graphite/epoxy 
composite disk; attaching the rotor to the hub by elastomeric (natu- 
ral rubber) interlayers; machining the constant-thickness disk toa 
predetermined optimum shape and then balancing the disk; vel al 
testing the flywheel to failure; testing laminate coupons; and lyz- 
ing test results. The basic laminate layup for the composite flywheel 
was quasi-isotropic [0/+-45/90], and the design was based on an 
ultimate strain failure criterion that stipulates simultaneous failure in 
the radial and hoop directions. The energy density of the flywheel 
rotor as obtained from the burst speed test was 28.4 W.h/Ib (0.225 
MJ/kg). Although this is a fairly high number, it still was lower than 
the predicted value of 54.8 W.h/Ib (0.435 MJ/kg). Based on the 
laminate coupon data obtained from the scratch material machined 
out of the rotor as well as on those data obtained from panels 
supplied by the prepreg manufacturer, possible reasons for this 
lower-than-expected energy density are identified. Finally, recom- 
mendations are made for further development of the optimized rotor 
concept. 


26622 Device for energy storage and mass acceleration, Satters, 
A. (to Deutsches Patentamt). German(FRG) Patent 2,602,028/A/. 
28 Jul 1977. 13p. (In German). 
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The patent —— is concerned with a configuration for 
storing gy in the form of kinetic energy or rotating masses. 
According to the application several flywheels are supported on a 
shaft and can be ted from each other by means of hydraulic, 
friction-clutch, or electric slip coupling operated by a control facili- 
ty. The first flywheel is driven by means of a gear wheel separable 
from the driving/output shaft through a switching device. The shaft 
sections assigned to the individual flywheels are provided with 
tachometers acting on the control device as transmitters. The con- 
trol device is to connect the flywheels one after the other provided 
the speed of the flywheel connected before nearly corresponds to 
that of the driving shaft. In this way, the braking energy of a vehicle 
or an engine may be stored. The process works the other way 
around if the stored energy is to be taken away again in order to 
accelerate the vehicle or the engine. 


THERMAL 


REFER ALSO TO CITATION(S) 26086, 26113, 26114, 26713, 
26862, 27039 


26623 (CAES—9) Heat and mass flow analysis of packed-bed 
thermal regenerators. Hamilton, N.I. (Massachusetts Inst. of Tech., 
Lexington (USA). Lincoln Lab.). 31 Aug 1978. Contract EX-76-A- 
01-2295-029. 110p. Dep. NTIS, PC A06/MF AOI. 

The report describes a heat and mass flow analysis of a 
packed bed for thermal-energy storage in an underground com- 
pressed air energy storage system including examination of the 
pressure drop across the bed, flow regime, and a — analysis. 
A cycling analysis that considers a variety of charge/discharge 
modes which might be required in an energy-storage system is also 
included. Problems such as radiation, heat losses, condensation, and 
bed irreversibility are treated as separate subjects. 


26624 (SIB-D— 12-1978) Storage of low-temperature heat in salt- 
hydrate melts: calcium chloride hexahydrate. Carlsson, B.; Stymne, 


H.; Wettermark, G. (Swedish Council for Building Research, Stock- 
holm). May 1978. 123p. Dep. NTIS (US Sales Only), PC A06/MF 
AOl. 

Calcium chloride hexahydrate melts at 29.8°C. Its heat of 
fusion is 170 I/g or 71.7 kWh/m* of solution. In the temperature 


interval 20 to 30°C, it has a heat content comparable to a tempera- 
ture increase from 20 to 90°C in the equal volume of water. Its high 
heat-storage capacity just above room temperature is especially 
advantageous for use in solar heating. The report discusses, in 
general, the choice of heat storage medium; the particular merits of 
calcium chloride and method for adapting this substance for this use. 
Experiments to describe heat transfer characteristics of a heat of 
fusion storage system and the construction of such a system are 
reported. 


26625 Thermal energy storage material comprising mixtures of 
sodium, potassium and um chlorides. Chubb, T.A. US Patent 
4,119,556. 10 Oct 1978. Filed date 1 Jun 1977. 4p. 

The invention discloses a method for storage of thermal 
energy in a ternary mixture of salts which comprises from 22.5 to 
26.5 wt % of sodium chloride, from 18.5 to 22.5 wt % of potassium 
chloride and from 53.0 to 57.0 wt % of magnesium chloride. 


26626 Energy storge and retrieval as heat. Greene, N.D. US 
Patent 4,109,702. 29 Aug 1978. Filed date 6 Aug 1976. 6p. 

Energy is stored by heating a salt to a temperature above its 
latent heat of fusion to convert the salt to a liquid state. Heat is 
retrieved by moving a heat transfer fluid that is immiscible with the 
salt and has a density less than that of the salt over the top surface of 
the liquid salt at such a velocity that the upper layer of the salt is 
emulsified within the heat transfer fluid to crystalize the salt in the 
upper layer. Heat is thereby exothermally surrendered to the heat 
transfer fluid and the crystalized salt gravitates from said top surface, 
thereby maintaining the top surface in a liquid state. It is preferred to 
move the heat transfer fluid over the top surface of the salt in either 
a vortex pattern, or an outward radial pattern. 


CHEMICAL 


26627 Method of conveying heat energy. Hilberath, F.; Teggers, 
J. (to Rheinische Braunkohlenwerke AG). US Patent 4,109,701. 29 
Aug 1978. Filed date 1 Aug 1975. 6p. 

Disclosed is an improvement in the process of conveying heat 
energy by means of the exothermic and endothermic reactions 
involved in the conversion and reforming of methane. According to 
the invention, methane is steam-reformed in an endothermic reac- 
tion, utilizing heat energy, to a gas comprising hydrogen, carbon 
monoxide, carbon dioxide and water vapor. The gas is substantially 
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freed of water and is conveyed to a location wherein heat energy is 
desired. The heat energy is released upon re-forming methane and 
the exothermic reaction wherein methane is re-formed is carried out 
at elevated pressure and at least in part at temperatures between 
about 400° and 650°C. The methane so produced can be recycled if 
desired. 


26628 Chemical heat storage. Brodalla, D.; Hollenberg, D.; 
oe R. (Duesseldorf Univ. (Germany, F.R.)). Naturwissenschaften; 
65: No. 7, 385(Jul 1978). (In German). 


BATTERIES 
REFER ALSO TO CITATION(S) 26614, 27004 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 25930, 26639 


26629 (N—78-24647) Preliminary investigation of a sealed, re- 
motely activated silver—zinc battery. Final report. Wheat, C.G. 
(Eagle-Picher Industries, Inc., Joplin, MO (USA). Couples Dept.). 7 
Sep 1977. Contracts NAS7-100;JPL-954768. 33p. (NASA-CR— 
157132; REPT—1026-77-1). NTIS PC A03/MF AO1. 

Methods necessary to provide a remotely activated, silver— 
zinc battery capable of an extended activated stand while in a sealed 
condition were investigated. These requirements were to be accom- 
plished in a battery package demonstrating an energy density of at 
least 35 watt-hours per pound. Several methods of gas suppression 
were considered in view of the primary nature of this unit and 
utilized the electroplated dendritic zinc electrode. Amalgamation of 
the electrode provided the greatest suppression of gas at the zinc 
electrode. The approach to extending the activated stand capability 
of the remotely activated battery was through evaluation of three 
basic methods of remote, multi-cell activation; 1) the electrolyte 
manifold, 2) the gas manifold and 3) the individual cell. All three 
methods of activation can be incorporated into units which will meet 
the minimum energy density requirement. 


26630 Metal—hydrogen secondary battery system. Dennison, 
E.S. (to Yardney Electric Corp.). US Patent 4,098,962. 4 Jul 1978. 
Filed date 14 Apr 1977. 6p. 

The improved system of the present invention comprises a 
plurality of electrically interconnected power modules, each module 
comprising a sealed pressure vessel containing a volume of hydrogen 
and a plurality of batteries connected in parallel and disposed in a 
removable rack. Each battery comprises a stack or pile of series- 
connected metal—hydrogen cells. Means are provided for recirculat- 
ing the hydrogen in the vessel around and between the cells and for 
cooling the hydrogen. The cooling operation for the modules may 
be carried out internally or externally of the vessel. A blower or the 
like may facilitate the recirculation of the hydrogen. The modules 
are series connected to supply a desired large amperage, for example 
to take care of peak load requirements for a commercial power 
generating station or the like. The system is capable of rapidly 
absorbing power from the station during periods of low demand and 
rapidly releasing the power during peak loads so as to level the load 
requirements. The system provides optimum performance over a 
long period of time at low cost. 


26631 Water activatable, lead—acid storage battery and method 
for manufacturing same. Sabatino, A. (to Gould Inc.). US Patent 
4,098,961. 4 Jul 1978. Filed date 11 Feb 1977. 12p. 

A method of manufacturing a lead—acid storage battery 
capable of being stored after completing the battery processing and 
thereafter. activated by the addition of water is described. The 
method includes coordinating the formation and processing of the 
battery elements with a deep discharge to provide residual sulfuric 
acid electrolyte within the battery elements with a desired specific 
gravity level and thereafter reducing the amount of the electrolyte in 
the battery to retain a specified level of residual sulfuric acid 
electrolyte within the elements of the thusprocessed battery. The 
battery is suitable sealed and may thereafter be stored. When the 
battery is desired for service, activation is accomplished by addition 
of water and suitably charging. The sulfate in the battery elements 
resulting from the deep discharge and the residual sulfuric acid 
electrolyte retained within the elements combine, upon the addition 
of water and recharge, to yield the required specific gravity of the 
electrolyte. In a preferred embodiment, the battery is conditioned 
with a treating agent affording certain metallic sulfates to enhance 
the useful battery storage life and the ability of the battery to accept 
the required charge after water addition. 
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26632 Flexible cells and batteries formed therefrom. Dey, A.N.; 
Bro, P. (to P.R. Mallory and Co. Inc.). US Patent 4,092,464. 30 May 
1978. Filed date 19 Jul 1976. 12p. 

A high-energy-density cell or battery capable of undergoing 
flexular stress with little effect on its discharge properties either 
during and after subjection to stress is disclosed. 7 figures, 3 tables. 


26633 Sodium-sulphur battery. Fischer, W.; Haar, W.; Hart- 
mann, B.; Meinhold, H.; Weddigen, G. BBC-Nachr.; 60: No. 5, 193- 
199(1978). (In German). 

Unconventional, rechargable batteries have, in comparison 
with conventional batteries, a higher energy and power density and 
longer life while being lower in price. One of the most promising 
new types is the sodium-sulphur battery. The authors describe the 
principle of operation, the state of development and the applications 
of the sodium-sulphur battery. 


26634 Alkali metal--sulphur cells. Tilley, A.R.; Hames, M.D. (to 
Chloride Silent Power Ltd.). US Patent 4,048,391. 13 Sep 1977. 
Priority date 24 Apr 1975, United Kingdom of Great Britain and 
Northern Ireland (UK). 4p. 

An alkali metal/sulfur cell has an outer tubular casing and an 
inner tubular solid electrolyte the interior of which constitutes the 
cathode compartment of the cell. The outer tubular casing and the 
tubular solid electrolyte are spaced apart to define an annular space, 
at least the part of which adjacent the outer surface of the tubular 
solid electrolyte constitutes the anode compartment of the cell. 
Means are provided for causing the alkali metal to be distributed 
over the outer surface of the tubular solid electrolyte. Barrier means 
additional to the solid electrolyte are disposed between the sulfur 
material and at least a part of the outer casing. The barrier means 
may comprise a coating on one or both surfaces of the tubular solid 
electrolyte, alkali metal flow restrictor means, or a coating on at 
least a part of the inner surface of the outer casing. 1 figure. 


26635 Sodium-sulfur battery or cell with external storage. 
Ludwig, F.A.; Weiner, S.A. (to Ford-Werke AG). German(FRG) 
Patent 2,635,900/A/. 18 May 1977. 31p. (In German). 

A barrier layer penetrable to sodium cations is in ion-conduct- 
ing contact with the molten alkali metal anode on one side and in 
ion-conducting contact on the other side with a cathodic reactant of 
liquid electrolyte. The electrolyte is electrochemically reversibly 
reactive with the anodic reaction component and consists of (when 
the cell is partly discharged) a mixture of melted polysulfide salts of 
the alkali metal and molten sulfur. The secondary battery is thus 
improved according to the invention in that the battery possesses a 
storage zone for the liquid electrolyte separated from the cathodic 
reaction zone, and devices for the flow of the electrolyte from this 
storage zone through the reaction zone, as well as from the cathodic 
reaction zone to the storage zone. 


26636 Improved alkali metal-sulfur battery or cell with single 
phase sulfur electrode. Ludwig, F.A. (to Ford-Werke AG). 
German(FRG) Patent 2,629,213/A/. 7 Apr 1977. 23p. (In German). 

A barrier cell penetratle to alkali cations is in ion-conducting 
contact on the one side with the molten anode alkali metal and on 
the other side with a cathodic reactant, stored in a porous, electron- 
conducting material (e.g. graphite felt). The cathode reactant in fully 
charged state consists of molten sulfur. During the discharge proc- 
ess, polysulfide salts of the alkali metal are collected in the cathodic 
reaction zone. The charge discharge capacity is increased according 
to the invention by additions to the cathodic reaction components. 
The elements arsenic, phosphorus or thallium are used as additives 
reacting with molten sulfur to form polysulfide salts, but also poly- 
sulfide salts of the above-named elements may be used which form a 
liquid solution with the molten sulfur as well as with the melted 
polysulfide salts of the alkali metal. 


26637 Sodium—sulfur battery research. Breiter, M.W. (General 
Electric Corp., Schenectady, NY). pp 127-144 of Trends in electro- 
chemistry. Bockris, J.O.; Rand, D.A.J.; Welch, B.J. (eds.). New 
York, NY; Plenum Press (1977). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

Development of a sodium—sulfur battery for electric vehicles 
and load leveling is described. A 17-Ah prototype cell was built to 
study component performance and fabrication methods. Specific 
features of the design discussed are production of the beta-alumina 
tubes, seal development, and filling methods. Test procedures are 
related, and cell performance is analyzed. Failed cells were exam- 
ined; attention was directed to failure of beta alumina and failure of 
the alpha alumina separator and glass seal. As the sulfur electrode is 
responsible for cell rechargeability, it was investigated in special 
detail—melt composition, electrochemical reactions, behavior of the 
electrode in Na—S cells. 9 figures. (RWR) 


26638 Sodium/sulphur battery as a power source for rail traction. 
Sudworth, J.L.; Waldron, G.W.J. (British Railways Board Research 
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and Development Div., Derby, Eng.). pp 143-147 of Power ts 
and future fuels. London, England; Institution of Mechanical 
neers (1976). 

From Conference on power plants and future fuels; London, 


UK (21 Jan 1975). 
It is possible that a substantial p rtion of British Railways 


main lines will become electrified over the next decade or two, and 
battery traction could be an important extension of this electrifica- 
tion policy. A new, light-weight —_ storage device, the sodium/ 
B.R. —— for traction 
pu . The design of this cell, the battery configuration, and its 
use for specific applications are described. 


sulfur cell, is being developed by 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 27045 


26639 (BMFT-FB-T—77-81) Metal—air batteries. Cnobloch, 
H.; Drabek, V.; Groeppel, D.; Kuehl, D.; Nippe, W.; P H.; 
Siemsen, G. (Siemens A.G., Erlangen (Germany, F.R.). trale 
Forschung und Entwicklung). Dec 1976. 344p. (In German). Dep. 
NTIS (US Sales Only), PC A15/MF AOI. 

In metal—air batteries a conventional but improved metal 

electrode is combined with an alternately operating oxygen elec- 
trode. Iron electrodes with amalgamated expanded copper support 
were subjected to long time tests over 500 total discharging cycles 
with a load of 40 mA/cm?. No losses in electrode potential or in 
capacity were observed. The conversion of the active mass corre- 
sponds to approximately 50%. The oxygen electrode is composed of 
three layers: a hydrophilic cover layer for the Oz evolution, a 
hydrophobic carbon layer for the O2 reduction, and a porous PTFE 
sheet. The carbon is activated with doped silver. Service times of 
500 cycles with an alternating cathodic and anodic load of 40 mA/ 
cm? in a 6 hours rhythm are parma achieved. A specific 
power of 20 W/kg and a specific energy of 60 can be 
derived for the system from experimental values of a 70- 
For this battery consisting of 10 cells a voltage decay of 1 volt did 
not occur before 140 cycles. From experimental results and calcula- 
tions it follows that a hybrid system consisting of an iron—air and a 
lead—acid battery increases the range of action for an electric 
vehicle twice in comparison with the lead—acid accumulator of the 
same weight. 218 figures, 82 references. 


26640 Experimental study of six interconnected sodium/sulphur 
cells. Bones, R.J.; Teagle, D.A. (AERE Harwell, Oxfs, Engl). J. 
Power Sources; 3: No. 1, 45-58(Aug 1978). 

A small battery of six interconnected Na/S cells has been 
operated for 1.5 years, having a total cycle life of 1325 cycles. 
Studies of electrical performance and behavior under various normal 
and abnormal operating conditions have been undertaken. The re- 
sults can be used in conjunction with theoretical data, in order to 
provide one of many important inputs into the optimum battery 
design for any particular application. 


26641 Power sources and some basic problems in 
electrocrystallisation and passivity. Thirsk, H.R. (Newcastle upon 
Tyne Univ., Eng.). pp 111-125 Of Trends in electrochemistry. Bock- 
ris, J.O.; Rand, D.A.J.; Welch, B.J. (eds.). New York, NY; Plenum 
Press ag7?). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

Some of the —_ made over the years in the study of 
problems basic to the trochemical behavior of batteries is sur- 
veyed. Battery electrode processes were studied by application of 
potential step and ac perturbations to potential-controlled in 
tions. Particular topics considered include the dissolution of metals, 
adsorption and adsorption kinetics, _ electrodes, and cells with 
solid electrolytes. 89 references. (RWR) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 27239, 27258 


26642 (ATR—78(8114)-2) State of charge monitor for sealed 
lead—acid cells. Zimmerman, A.H.; Martinelli, M.R.; Badcock, C.C. 
(Aerospace Corp., El Segundo, CA (USA). Ivan A. "Getting Labs.). 
20 Jul 1978. 44p. Aerospace Corp., Ivan A. Getting Laboratories, El 
Segundo, CA. 

Instrumentation was — for monitoring the state of 
charge of sealed lead—acid cells during discharge. This monitor 
utilizes the cell voltage during discharge, com) ting for vari- 
ations in load current and temperature. The discharge voltage is 
converted to a linear function of state of charge by a nonlinear 
amplifier. Statistics are given for the uncertainty in the monitor. 
Below 80% state of charge the monitor is accurate to better than +- 
ey 04 of charge at all currents in the C to C/10 range. 9 figures, 
12 tables. 
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jum batteries. Swaroop, R.B.; 
Smaga, J.A.; Battles, J.E. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 22p. Dep. NTIS, PC A02/MF AOl. 

From 5. Inter-American conference on materials technology; 
Sao Paulo, Brazil (5 Nov 1978). 

Portions of document are illegible. 

Lithium—aluminum/iron sulfide secondary batteries are 
being developed for use as power sources for electric vehicles and as 
stationary energy storage devices for load-leveling on electric utili- 
ties. The corrosiveness of the active materials and molten electrolyte 
agp severe restrictions on the type of materials that can be used 
or current collectors, separators, and feedthrough insulators. Out- 
of-cell and in-cell tests are being conducted to identify the materials 
that are compatible with this cell environment. The corrosion test 
procedures, the nature and kinetics of the corrosion reactions, and 
the development and testing of electrode separators are discussed. 5 
figures, 5 tables. 


26644 Advanced batteries. Tofield, B.C. (Atomic Energy Re- 
search Establishment, Harwell, Eng.); Dell, R.M.; Jensen, J. Nature 
(London); 276: No. 5686, 217-220(Nov 1978). 

Advanced-battery technology has been the basis of an Anglo- 
Danish interdisciplinary scientific project. The technological and 
economic aspects of advanced battery installations in vehicular and 
stationary applications are discussed. 4 figures. 


26645 Electric cells. Baker, D.J.; Bones, R.J. US Patent 
4,105,834. 8 Aug 1978. Priority date 14 Oct 1976, United Kingdom 
of Great Britain and Northern Ireland (UK). 4p. 

The invention provides an electric cell a a compartment 
containing liquid anode, a compartment containing liquid cathode, a 
solid electrolyte which partially bounds each of the compartments, a 
ceramic support member which supports the solid electrolyte, and 
metallic closure members closing the compartments. The closure 
member closing the liquid anode compartment is joined to the 
support member by a brazed joint resistant to the liquid anode, and 
the closure member closing the liquid cathode compartment is joined 
to the support member or the solid electrolyte by a glass seal. 3 
figures. 


26646 Metal halogen batteries and method of operating same. 
Venero, A.F. (to Exxon Research and Engineering Co.). US Patent 
4,105,829. 8 Aug 1978. Filed date 7 Apr 1976. 10p. 

A metal—halogen cell, especially a zinc—bromine cell, em- 
ploys a circulating electrolyte system containing a complexing agent 
effectively to remove cathodic halogen from the electrolyte during 
charging of the cell. The complexing agent is one which in the 


26643 (CONF-7811113—1) Materials for high-performance lith- 
aluminum/iron sulfide secondary 


presence of halogen forms a water-insoluble halogen complex. This 
separated and stored source of cathodic halogen can be returned to 
the cell during cell discharge. 2 figures, 2 tables. 


26647 Electro-chemical battery comprising a plate having stippled 
substrate. Sugalski, R.K. (to General Electric Co.). US Patent 
4,105,832. 8 Aug 1978. Filed date 16 Aug 1977. 6p. 

A pasted or pressed plate for an electrolytic cell or battery is 
described which has an electrically conductive, perforated substrate 
with embossed major surfaces. 4 figures. 


26648 Development of beta-alumina for use in electrochemical 
cells: a survey. May, G.J. (Chloride Silent Power Ltd, Runcorn, 
Cheshire, Engl). J. Power Sources; 3: No. 1, 1-22(Aug 1978). 

The use of beta-alumina as a solid ionic conductor in a variety 
of power sources is well established. The properties of beta-alumina 
with regard to these devices are discussed with particular reference 
to the sodium-sulphur battery. The relationships between phase 
composition and microstructure with ionic conductivity and me- 
chanical strength are considered, and the constraints these properties 
place on cell design are outlined. Recent experimental data on the 
mechanical and electrical behavior of beta-alumina are reported. 


26649 Determination of the life properties of beta alumina tubes. 
Knoedler, R.; Baukal, W. (Battelle-Inst, Frankfurt AM, Ger). J. 
Power Sources; 3: No. 1, 23-28(Aug 1978). 

A method has been developed for the determination of the 
life properties of beta alumina tubes for the sodium-sulfur battery. 
The faradic efficiency is measured at a current density beyond a 
critical value. Screening of different batches of tubes showed that 
high density and a fine-grained microstructure of the ceramic materi- 
al are necessary to ensure good life properties. 


26650 Some factors affecting sulphur electrode operation in 
sodium/sulphur cells. Zobel, F.G.R. (Br Railw Board, Railw Tech 
Cent, Derby, Engl). J. Power Sources; 3: No. 1, 29-43(Aug 1978). 

The construction of large sodium-sulphur batteries demands 
cells with reproducible and stable charge acceptance and resistance 
characteristics. Many cells show a slow decline in the former with 
cycling, and stable internal resistances are not easy to achieve. The 
reasons for this are not yet clear, but several factors have emerged 
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which profoundly affect sulphur electrode performance. Experimen- 
tal results indicate that the reasons for variations in charge accept- 
ance rates must be in the nature of the pole-matrix contact. 


26651 Evaluation of solid electrolytes for high temperature lith- 
ium batteries: a study. Rao, B.M.L.; Silbernagel, B.G.; 
Jacobson, A.J. (Exxon Res and Eng Co, Linden, NJ). J. Power 
Sources; 3: No. 1, 59-66(Aug 1978). 

The lithium ionic conductivity of materials prepared by reac- 
tion of lithium iodide with anhydrous and hydrated aluminum sulfate 
has been investigated by a.c. conductivity and n.m.r. techniques. The 
a.c. measurements indicated thermally activated diffusion with an 
activation energy of 8.3 kcal/mol. 


26652 Battery and other applications of a new proton conductor: 
hydrogen uranyl phosphate tetrahydrate, HUO2PO,.4H2O. Childs, 
P.E.; Howe, A.T.; Shilton, M.G. (Univ of Leeds, Engl). J. Power 
Sources; 3: No. 1, 105-114(Aug 1978). 

A hydrogen concentration cell which has a performance in 
the region of battery interest and is completely reversible has been 
constructed. The cell is a solid-state secondary battery composed of 
an HUP disc sandwiched between two metal hydride electrodes. 
Preliminary polarization studies are reported, which indicate the 
absence of many of the problems previously experienced with solu- 
tion-type hydrogen concentration cells. The advantages of such a 
cell are discussed. Other electrochemical applications of HUP are 
briefly described. 


26653 Vented battery cap. Mocas, V.A. (to Richardson Co.). US 
Patent 4,098,963. 4 Jul 1978. Filed date 9 Feb 1977. 12p. 

A vented cap for a multiple-cell storage battery comprises a 
base member having a plurality of integrally molded vent plug 
portions adapted to fit into individual filler wells of the battery and a 
cover member which snaps in place over the base member to form a 
chamber for gas egressing from the battery. The base member 
includes interior walls and a plurality of integrally molded latch 
members which engage the rim of the cover member to secure the 
cover member in abutting relationship to interior walls. The interior 
walls are dimensioned to space the rim of the cover member from 
the rim of the base member, whereby a continuous vent slot is 
formed around the periphery of the cap, which allows battery gas to 
escape from the chamber with wide dispersion while inhibiting 
inward propagation of an externally generated flame. The latch 
members may be alternatively provided on the cover member so as 
to engage the rim of the base member. The vented cap may also be 
constructed in single-cell form having a single vent plug portion for 
insertion into a single battery filler well. 


26654 Storage battery with recombination catalyst. Reber, H. (to 
Robert Bosch GmbH). US Patent 4,098,964. 4 Jul 1978. Priority date 
22 Feb 1974, German, Federal Republic of (F.R. Germany). 6p. 

This storage battery contains a recombination catalyst where- 
in the recombined water vapor is conducted by a conduit into the 
electrolyte and is condensed in it. The storage battery contains 
battery plates in the liquid electrolyte. It contains a recombination 
catalyst and an upper enclosure and means for directing evolved 
oxygen and hydrogen gases to the recombination catalyst. 


26655 Electrochemical system using conductive plastic. Biddick, 
R.E.; Rubischko, R.J. (to Gould Inc.). US Patent 4,098,967. 4 Jul 
1978. Filed date 20 Jan 1975. 6p. 

In a conductor—electrolyte—active material electrochemical 
environment, the conductor is protected against corrosion because 
that portion of the conductor in contact with the electrolyte and 
active material is formed of plastic filled with vitreous carbon. 
Adequate conductivity is obtained by finely dividing the vitreous 
carbon and loading the plastic with 40% to 80% carbon by volume. 
The filled plastic is particularly effective as a bipolar plate substrate. 
A layer of lead—antimony foil bonded to the carbon-filled plastic 
provides a good surface for adhering active materials. A lead sheet 
can be bonded to the substrate to define a low-resistance terminal. 
Forming the edges of the substrate of thicker sections of unfilled— 
hence, nonconductive—plastic allows the plates to be stacked to 
define a battery. 


26656 Apparatus for the production of pipe-type armored separa- 
tors for storage batteries. Mishev, G.N.; Haralampiev, I.S. (to DSO 
Balkankar). US Patent 4,089,627. 16 May 1978. Priority date 21 Nov 
1973, Bulgaria. 6p. 

A device for the production of corrugated, protective separa- 
tors for batteries which are made of woven polyester material is 
described. The device is provided with two alternating sets of 
ram rods and two sets of clamping jaws which are movable in 
both the vertical and lateral direction. A third set of jaws is movable 
only in the vertical direction. The shaping rods are inserted into 
alternating channels in the material while the material is securely 
held by the clamping jaws and the material is hardened by means of 
a furnace. Once the channels are heat set, the shaping rods are 
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withdrawn and the separator is severed by means of a cutting unit. A 
new piece of material is then positioned for similar fabrication. 15 
figures. 


26657 Inorganic—organic separators for alkaline batteries. 
Sheibley, D.W. US Patent 4,085,241. 18 Apr 1978. Filed date 7 Sep 
1976. 4p. 

A flexible separator is reported for use between the electrodes 
of Ni-Cd and Ni-Zn batteries using alkaline electrolytes. The separa- 
tor was made by coating a porous substrate with a battery separator 
composition. The coating material included a rubber-based resin 
copolymer, a plasticizer and inorganic and organic fillers which 
comprised 55% by volume or less of the coating as finally dried. One 
or more of the filler materials, whether organic or inorganic, is 
preferably active with the alkaline electrolyte to produce pores in 
the separator coating. The plasticizer was an organic material which 
is hydrolyzed by the alkaline electrolyte to improve conductivity of 
the separator coating. 


26658 Thermoelectric battery. Schneider, A.A.; Bowser, G.C. 
(to Catalyst Research Corp.). German(FRG) Patent 2,713,686/A/. 3 
Nov 1977. 15p. (In German). 

A therma! battery is claimed with lithium or calcium anodes 
to which FeS2 (pyrite) is essentially assigned as depolarizer. The 
internal resistance in the 10 sec. pulse operation, the starting time at - 
54°C and the inner impedance are reduced by the invention com- 
pared with hitherto known depolarizers, as the test results in the 
patent description prove. 


26659 Lead storage battery. Attinger, M. (to Bosch (R.) 
G.m.b.H.). German(FRG) Patent 2,555,009/A/. 16 Jun 1977. 7p. (In 
German). 

A lead battery with a thermoplastic box and cover is made 
shakeproof according to the invention by studs projecting from that 
side of the cover which faces the cell compartments of the box. 
There is at least one stud for each cell compartment, and the face at 
the free end of the stud leans firmly on the corresponding plate 
block. This construction has the advantage of easy assembling. 


26660 Electrochemical injection of ions into non-stoichiometric 
electrodes. Steele, B.C.H. (Imperial Coll. of Science and Tech., 
London, Eng.). pp 145-158 of Trends in electrochemistry. Bockris, 
J.0.; Rand, D.A.J.; Welch, B.J. (eds.). New York, NY; Plenum Press 
(1977). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

If the kinetics of dissolution into the solid compounds are 
rapid and relatively large amounts of the solute can be incorporated, 
these nonstoichiometric solids can be used as solid solution elec- 
trodes (SSEs) in appropriate electrochemical cells. The cells Na(l)/ 
NaB-AlOs/S(1) and Na(s)/organic electrolyte/TiS2(s) are used to 
illustrate the thermodynamics involved. Properties of selected SSEs 
are discussed with respect to incorporation of O, H, Cu, and Ag, and 
alkali ions (transition metal bronzes, graphite, fluorographite, dichal- 
cogenides, beta ferrites, other oxides). The use of SSEs in batteries 
appears promising. Electronic conductivity, ion transport, free 
energy/composition relationships, and interface problems are consid- 
ered. 8 figures. (RWR) 


APPLICATIONS 
REFER ALSO TO CITATION(S) 26228, 26630 


26661 New batteries and their impact on electric vehicles. Paper 
No. 7740. Schwartz, H.J. New York; Electric Vehicle Council 
(1977). 15p. (CONF-770488—32). $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

The builder of an on-the-road electric vehicle (EV) has no 
problem in selecting a battery today because he has little choice. For 
small vehicles he must use a lead—acid golf car battery, while for a 
larger vehicle he may choose the heavier but more durable industri- 
al-type lead—acid battery. This situation is changing rapidly. The 
technical literature is filled with recent papers recounting advances 
in one battery type or another. Each new battery offers a different 
combination of energy density (which defines the range capability of 
the vehicle), power density (which relates to the accelerator capabil- 
ity), cycle life, and cost (the battery economic parameters). To an 
EV manufacturer, this flood of data raises the question of how to 
evaluate the various candidates for the job and when to expect a new 
battery to be ready for the vehicle. This paper suggests answers to 
these questions. 6 figures, 3 tables. 
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ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 26918, 26936 


26662 (HCP/M8685—01) Energy Education 

tory. Volume 1. An annotated bibliography of currently 
materials, K-12, published prior to May 1976. (Houston Univ., TX 
(USA). Energy Inst.). May 1978. Contract EM-77-C-01-8685. 301p. 
Dep. NTIS, PC A14/MF AO1. 

Energy Materials Inventory is a systematic listing of energy 
education materials and reference sources suitable for use in elemen- 
tary and secondary schools. Items included in this volume were 
located through computer searches as of May 1976 and still were 
found to be available as of May 1, 1978. The purpose of these 
inventories is to provide educators with a directory of energy 
resource materials. The inventory consists of three major parts: 
media (blue), grade level (yellow), and subject (orange). Each major 
part is divided into sections. The media includes audiovisual = 
books, instructional materials, activities (devices, games, kits), and 
reference sources. The grade level index is categorized into kinder- 
garten, primary, elementary, intermediate, secondary, and special 
education levels. Subjects included are: alternate energy sources; 
biology, chemistry, physics, and general science; energy conserva- 
tion, consumption, and utilization; environmental-social aspects of 
energy technology; fossil fuels; materials; and policy and legislation. 
(MCW) 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 26692, 26726, 26728, 26742, 
26743, 26748, 26777, 26858 


26663 (BNL—24781) General-equilibrium approach to energy/ 
environmental economic analysis. Groncki, P.J. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). Aug 1978. Contract EY-76-C-02-0016. 
22p. (CONF-780861—1). Dep. S, PC A02/MF AO1. 

From 1978 annual meeting of the Allied Social Science Asso- 
ciations; Chicago, IL, USA (29 Aug 1978). 

This paper presents a brief critique of the use of fixed- 
coefficient input-output models for use in energy/environmental 
modeling systems, a shortcoming of input-output models that has 
been often been noted. Then, given the existence of 
general-equilibrium, variable-coefficient growth models, oad. 
ology is presented for using this information to adjust a recent 
disaggregated input-output table. This methodology takes into ac- 
count all of the general-equilibrium aspects of the aggregate model 
in making the changes in the disaggregate model. The use of various 
weighting schemes and the implicit technological c i 
embody are examined. The methodology is being 
tables for the United States, and p results are discussed. 
This methodology’s ability to fully capture the general-equilibrium 
nature of the economy should enhance the usefulness of input-output 
models in energy/environmental modeling systems. 


26664 (EPRI-EA—968) Review of large-scale energy models. 
(Charles River Associates, Boston, MA (USA)). Jan 1979. 517p. 
Electric Power Research Inst., Palo Alto, CA. 

This report is a critical review of selected energy-economic 
models: energy-oriented macroeconomic growth els, interin- 
dustry models, energy-sector models, and models of individual 
energy industries. Over a dozen major models receive attention. 
Macroeconomic models reviewed include the Wharton Annual 
Energy Model, the a Interindustrry Transactions Model 
(LITM), the ETA-MACRO model of Alan Manne, and the PILOT 
Economic Energy Model. Interindustry models, in addition to 
Wharton and LITM, include the Brookhaven-lIllinois, Just, and 
Carter models. Energy-sector models reviewed include the Brookha- 
ven optimizing models, BESOM and DESOM; the Energy Technol- 
ogy Assessment (ETA) model; the Bulldog model; the inte; ting 
model of the Project Independence Evaluation System (PIES); 
the SRI-Gulf model. The principal industry models reviewed are the 
MacAvoy—Pindyck model of Natural Gas and the Baughman— 
Joskow Electric Power model. The report compares the models’ 
effectiveness in capturing pertinent structural features of the energy 
economy, their empirical quality, and their suitability for planning, 
technology assessment, and policy analysis. The report comments on 
factors affecting model choice, regionalization of economywide 
models, linked systems of separately developed models, documenta- 
tion and independent performance testing, data development, quality 
control, and model maintenance. 


26665 (LA—7526-PR) Systems, Analysis, and Assessment. Prog- 
ress report, April—June 1978, Ronquillo, E.A. (comp.). (Los Alamos 
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Scientific Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 
33p. Dep. NTIS, PC A03/MF AO1. 

On April 1, 1978, Group Q12 became S Division: Systems, 
Analysis, and Assessment. The new division was formed to provide 
a division-level focal point for interdisciplinary systems, analysis, and 
assessment activities at LASL. It is chartered to conduct both 
qualitative and quantitative analysis and assessment, and its capabili- 
ties are — roadened to include technology assessment and 
environmental assessment functions. Initially, the new division has 
two groups: S-1, Statistics; and S-2, Energy Systems and Economic 
Analysis. This report synopsizes the activities of the new division, by 
group, for the April—June 1978 period. The S-1 group continued in 
its numerous statistical activities, which included applying principal 
component analysis to both the Lubbock and Plainview, Texas, 
quadrangles; completing the second phase of a study comparing 
sensitivity measures for the Transient Reactor Analysis Code; delv- 
ing into ways of reducing the number of computer runs required for 
sensitivity analysis; completing the LASL equipment and utilities 
survey; and initiating the sensitivity analysis of large, energy-related 
computer models. Group S-2 endeavored to yze the environ- 
mental and economic impacts of various energy technologies. A 
major highlight of the quarter was the release of the preliminary 
findings of the comparative study of large versus small power plants 
in the West. The S Division staff also was called upon this quarter to 
format and publish a newsletter for the Western Information Net- 
work on Energy. 


26666 (PB—282112) An energy model of Pennsylvania. Master's 
thesis, Elchak, T.L. (Pennsylvania State Univ., University Park 
(USA). Inst. for Research on Land and Water Resources). Aug 1977. 
Contract DI-14-34-0001-7080. 150p. NTIS PC A07/MF AO1. 
On the state level, energy planners need a management tool 
which will describe the complex energy systems and the many 
ible energy interactions which exist within them. The mathemat- 
ical model presented depicts the energy network in Pennsylvania for 
1972 using a complex linear flow modeling technique. Using this 
technique, the interrelationships which exist among energy supply, 
energy conversion and energy consumption sectors can be examined. 


26667 (PB—282431) Construction of a multiregional input-output 
model for the Pacific Northwest. Final report. Wilkins, J.R. (Econom- 
ics, Statistics, and Cooperatives Service, Washington, DC (USA)). 
1978. 123p. NTIS PC A06/MF AOl1. 

The report describes construction of a multiregional input- 
output model for Washington, Oregon, and Idaho. Existing state I-O 
models were aggregated to a common sector pattern and updated to 
1972 using a computer technique and existing data from Census, 
State, and industry publications. The 1972 model was projected to 
1985 to facilitate analysis of projected economic scenarios. The basis 
for the 1972-1985 projects is a set of national projections by the 
Office of Business Economics of the Department of Commerce and 
the Economic Research Service of the Department of Agriculture. 
Each state portion of the model has twenty-six sectors based on SIC 
definitions. Major energy producing sectors included in the model 
for each state are petroleum refining, electric utilities, and natural 
= utilities. Major energy consuming sectors are food processing, 
umber and wood, pulp and paper, chemicals, aluminum, transporta- 
tion, trade and services. 


26668 (PB—283247) Energy audit, City of Rochester, July 
1975—June 1977. Technology transfer program. (Rochester Engineer- 
> aa Inc., NY (USA)). Mar 1978. 91p. NTIS PC A0S/MF 
AOl. 


This audit is a collection of energy consumption information, 
and will be used to determine which Rochester buildings are in need 
of energy conservation efforts. The buildings audited are those used 
by the Department of Parks and Recreation, Police Department, 
Department of Public Works, Rochester Public Library, Upland 


Water Department, 
the Fire Department. 
buildings are included. 


ment of Community Development, and 
completed audit forms for all of the 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 25356, 25850, 25868, 26424, 
26664, 26679, 26739, 26762, 26773, 26774, 26777, 26794, 26809, 
26813, 26961, 27014, 28599 


26669 (COO—4287-7) Social Science Energy Review: a quarterly 
publication. Vol. 1, No. 1. Gould, L.C. (ed.). (Yale Univ., New 
Haven, CT (USA). Institution for Social and Policy Studies). Win 
1978. Contract EG-77-S-02-4287. 56p. Dep. NTIS, PC A04/MF 
AOl. 


The Yale University Institution for Social and Policy Studies 
Mapping Project on Energy and the Social Sciences brings together 
an interdisciplinary group of Yale and visiting faculty, ISPS staff, 
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and Yale graduate students meeting weekly to discuss topics in 
energy and the social sciences and to study and evaluate the impor- 
tance for social policy of existing and potential social science energy 
research projects. The primary purposes of the project are: (1) to 
encourage timely social science investigations into important energy- 
related social issues, (2) to explore the present and potential roles for 
academic social science research in energy decision-making, and (3) 
to advise DOE and other government personnel in the planning of 
social science energy research. In addition to an overview of the 
Mapping Project, this a contains the following: (1) Social 
Science Research on “The Energy Boomtown,” by Leroy C. 
Gould—contains literature survey (66 references) and conveys Map- 
ping Project's suggestions as to priorities on future social science 
research on “energy boomtowns.” (2) Men and Coal in Appalachia: 
a Survey of the Academic Literature, by Peter B. Allison (bibliogra- 
phy cites 7 journals, 3 government documents, and 70 books and 
articles). (3) Energy Research in Psychology, by John Sweeney 
(reprint of review of current status of energy research in psychology 
that appeared in December, 1977 issue of APA Monitor under the 
title, “Boosting Energy Research”). 


26670 (PB—282494) Energy: The new economic development 
wildcard. Final report. Burggraf, S.P. (Florida Agricultural and 
Mechanical Univ., Tallahassee (USA)). Jan 1978. 59p. NTIS PC 
A04/MF AOl1. 

Contrary to the general impression that energy is a specifical- 
ly national issue, emerging evidence indicates that energy is a 
function of geography to a surprising degree. The purpose of this 
— is to address such questions as: Is it possible to forecast the 
effect of energy on the national economy. Is energy likely to cause 
serious economic dislocations by becoming a significant factor in 
location and survival of firms. How large are the interregional 
income transfers due to energy. Is energy going to cause the eco- 
nomically advantaged states or regions of the country to get richer 
and the disadvantaged poorer, or will it have the opposite influence. 
The study contains 15 tables of statistical information. 


26671 Capital-budgeting decision rules for risky projects derived 
from a capital market model based on semivariance. Hoskins, C.G. 
(Univ. of Alberta, Edmonton). Eng. Econ.; 23: No. 4, 211-222(Sum 
1978). 

Capital-budgeting decision rules based on capital market 
models are shown to be conceptually superior to other approaches 
because they recognize that it is only the systematic risk of a project 
that is relevant to the shareholder. The authors prefer the E-S to the 
E-V decision rule because the measure of systematic risk is based on 
semivariance. They note that recent studies suggest that many deci- 
sions are consistent with investors being risk averse when risk is 
measured by semivariance rather than variance. The E-S rule has 
two other desirable characteristics: (1) the possibility of a large 
return for a project, when the market portfolio does well, is not 
considered to be a risk requiring an addition to the risk premium and 
(2) the E-S rule uses a common base for measuring deviations. 13 
references. 


26672 Public relations activities of regional utilities. Drobek, 
F.K. Energiewirtsch. Tagesfragen; 28: No. 4, 232-234(Apr 1978). (In 
German). 


26673 Relevance of density controls. Stein, L.A. (Univ. of West- 
ern Australia, Perth). Urban Law Policy; 1: No. 1, 51-76(Jan 1978). 

The use of density control to regulate residential standards is 
common. The usual approach is to formulate a uniform policy in 
terms of absolute minima. The premise of this article is that policy 
should be developed starting from an investigation of the human use 
and needs of space. The article first discusses the definition of and 
assumptions inherent in density and then examines various legal 
controls of density with examples drawn from Australia, Canada, 
England, and the United States. Non-legal factors relating to density, 
such as population —_ and pl ate of public goods, are also 
discussed. Finally the preferred alternative—Proxemics is discussed 
and a density policy based on that is suggested. 


26674 Social policy and normative theories of town planning: the 
implications of planning policies and legislation. Harrison, M.L. 
(Univ. of Leeds, Eng.). Urban Law Policy; 1: No. 1, 77-98(Jan 1978). 

This article is a contribution towards fundamental rethinking 
about land use planning now occurring in Britain. It pro 
different models of planning and discusses aspects of development 
control policy since 1947 in terms of those models. A responsive 
democratic model of community land planning is proposed to meet 
current British concerns of positive discrimination and public partici- 
pation in planning. This model is contrasted with others reflecting 
more traditional planning values. Policies of development control as 
set Out in government circulars and decisions are then assessed by 
reference to the models and a conclusion drawn that the preferred 
model will need changes in planning machinery and law. 





MAY 31, 1979 


26675 Entkopplung. Wirtschaftswachstum ohne mehr Energie. 
(Decoupling. Economic growth without more energy). Mueller, W.; 
Stoy, B. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen 
(Germany, F.R.)). Stuttgart, Germany, F.R.; Deutsche Verlags- 
Anstalt (1978). 231p. (In German). 

This book makes a statement questionable that had long been 
looked at as a dogma. Starting from a critical examination of the 
evidence of prognoses and trend analyses and a historical view at the 
relations between capital, work, and resources, the author discusses 
possibilities of meeting the energy need in the future without being 
bound to an inflexible coupling between economic growth and 
energy consumption. Most of the problems concerned can only be 
solved with the help of electricity, the generation of which can only 
be based on coal and nuclear energy. Supported by data and rela- 
tions, this book initiates new thoughts and help innovations for 
ensuring the energy supply in the future to replace permanent crisis 
prognoses. 


26676 Comparison of capital investment requirements for alterna- 
tive domestic energy supplies. Arlington, VA; American Gas Associ- 
ation (1978). 22p. (NP—23531). 

One of the most important decisions government and private 
energy planners face is the selection of a capital-efficient, as well as 
cost-effective, strategy for supplying energy from domestic re- 
sources. This analysis compares capital requirements for each new 
domestic energy-supply source that could contribute in substantial 
quantity by the late 1980's to three end-use markets: residential and 
small commercial space heating; premium industrial fuels (e.g., proc- 
ess, feedstock, small boilers); large industrial boilers for steam and/or 
electricity generation. The estimates of average capital requirements 
developed in this analysis include resource extraction, processing 
and conversion, transmission and distribution, and the cost of end- 
use equipment for each market. Average thermal efficiencies and 
energy losses in each step are also included as part of the analysis. In 
general, domestic energy-supply and utilization systems based on 
gaseous fuels require substantially less (from 36 to 65%) new capital 
investment for all major end-use energy markets than equivalent 
nuclear, coal, and solar-electric systems or synthetic-liquids-based 
systems. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 25443, 25789, 26663, 26706, 
26756, 26775, 26800, 26805, 26807, 26810, 26812, 26818, 27014, 
27749, 27770, 27823, 27955, 27956 


26677 (ANL/IAPE/TM—78-4) Water pollution impacts of the 
National Energy Plan. (Argonne National Lab., IL (USA)). Aug 
1977. Contract W-31-109-ENG-38. 97p. Dep. NTIS, PC A05/MF 
AOl. 

If the proposed National Energy Plan (NEP) is implemented, 
coal mining will increase, oil imports and oil refining will decrease, 
and coal will replace gas and oil as fuel for industrial boilers and 
most utility boilers. The possible effects of these changes on the 
nation’s water quality were investigated by comparing projected 
1985 loadings of suspended solids, dissolved solids, alkalinity, and 
selected metals under the NEP with loadings projected for 1985 in 
the absence of the NEP. Regional average pollutant concentrations 
were estimated on the basis of projected 1985 regional discharges of 
surface water from coal-production regions and fuel-use regions 
approximated by water-resource planning areas. The effects of the 
NEP on regionally averaged water quality appear to be slight to 
moderate. However, localized pollution, which may be more severe 
than regionally averaged pollution, could not be investigated be- 
cause of data limitations. 


26678 State perspectives on energy facility siting. Stevens, D.W. 
Ls heen DC; National Governors’ Association (Aug 1978). 19p. 
National Governors’ Association, 444 North Capitol Street, Wash- 
ington, DC $2.00. 

The Subcommittee on Energy Facility siting was created in 
early 1977 to undertake a comprehensive analysis of current energy. 
Facility siting policies and * ractices and to determine how improve- 
ments in the process could be made. The subcommittee of governors 
and staff representatives analyzed specific siting concerns and rec- 
ommended actions to resolve delays and administrative problems 
that inhibit the timely certification of needed energy facilities; devel- 
oped a program to help states strengthen their siting policies and 
management systems; worked with Federal agencies in developing 
siting policies, administrative improvements, and appropriate legisla- 
tion that recognize the needs of the states; explored the feasibility of 
multistate arrangements for dealing with energy planning and siting 
questions; explored the various state-Federal processes for site plan- 
ning and analysis, financing, need-for- -power determinations, pre-site 
selection procedures, effective public participation, established air 
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and water standards and constraints, and dealt with the siting impli- 
cations of waste management and disposal programs. This report 
summarizes the findings of the committee's analysis and clarifies the 
key issues confronting the states and the Federal government. 


26679 Space and population conditions for the use of modern 
energy supply systems. Arens, H.J. Energiewirtsch. Tagesfragen; 28: 
No. 7, 432-436(Jul 1978). (In German). 
From Research colloquium of the Area Planning Institute of 
Dortmund University; Dortmund, Germany, F.R. (30 Jan 1978). 
The inter-relations between energy supply alternatives and 
use of space were for many years regarded as unimportant regarding 
space layout. The consciousness of the shortage of fossil-ener, —_ 
resources and their contribution to air pollution are reasons for 
concerning oneself with problems in the field of ener, gy of — 
layout. One is chiefly concerned with the realisation of 
intensity of inter-relationships between energy policy, space non 
and the use of surface areas. The article gives a problem analysis as 
preparation for attempts at solving the problems of energy policy, 
with planning and constructional planning. The space-related condi- 
*tions of use of district heating gas supplies, remote energy 
on the one hand, and small plants such as heat pumps are given. 


26680 Effects of climate on energy policy. Williams, J. (Interna- 
tional Institute for Applied Systems Analysis, Laxenburg, Austria). 
Electron. Power; 24: No. 4, 261-268(Apr 1978). 

The global climate system consists of five subsystems: the 
atmosphere, oceans, cryosphere (ice and snow), biosphere, and land. 
These components interact with each other through a wide variety 
of processes, such that the total climate system is highly complex 
and nonlinear. Despite the inability to understand all of the 
climate system and to predict climatic changes, it is possible to aah 
preliminary estimates of the impacts of energy conversion and con- 
sumption on the system. These estimates can be made on the basis of 
observed responses of the system to perturbations and on the basis of 
results from climate models. Although many uncertainties about the 
impacts remain, as is illustrated in this article, it is nevertheless clear 
that human activities could become an important climate regulating 
force in the near future. 53 refs. 


26681 Environmental impact statements and the DoD decision- 
making process. Robertson, W.L. (Army Corps of Engineers, Atlan- 
ta, GA). Def. Manage. J.; 14: No. 2, 48-51(Mar 1978). 

In 1970, Congress enacted the National Environmental Policy 
Act (NEPA) to encourage productive harmony between man and 
his environment, and to promote efforts that will prevent or elimi- 
nate damage to the environment and biosphere. PA establishes 
both a broad statement of national policy and affirmative-action 
requirements for Federal agencies to implement this policy. The Act 
also establishes the Council on Environment Quality, one of whose 
responsibilities is to coordinate implementation of NEPA’s require- 
ments. There are several important reasons for the Defense Depart- 
ment decision maker to understand the requirements of this Act and 
its implementing regulations. It requires that the environmental 
consequences of anticipated activities be —— along with the 
usual operational, technical, or budgetary factors. It im — 
dural preconditions to making certain decisions and taking See 
trative action to carry them out. Noncompliance wih the the Act may 
lead to disruptive and costly litigation, possibly involving injunctions 
of the proposed DoD action. The current provisions that constitute 
the environmental impact statement process are outlined. 


26682 Air pollution control in New Zealand. Evans, L. Earth 
Law J.; 3: No. 1-4, 29-38(1977). 

Odors in the Mongere Basin of Aukland and winter air 
pollution in Christchurch in New Zealand aroused widespread con- 
cerns that led to the 1956 Health Act and eg soaliien ot 
dealing with smoke restrictions and air quality lem of 
eongs caused by home fires and motor vehicles was Frecognized 

ater, but the 1972 Clean Air Act imposes only a general obligation 
to use the best practical means (bpm) and does not establish 
standards. The record of bpm appears to be achieving adequate, but 
flexible, pollution control at a lower cost than a more complicated 
procedure of — ambient air quality standards and monitoring. 
A Clean Air Council was established in 1973 to monitor air quality 
and to recommend changes in air resource management. 7 refer- 
ences. (DCK) 


26683 Overview of environmental law in Australia, Fisher, D.E. 
(Australian National Univ., Canberra). Earth Law J.; 3: No. 1-4, 47- 
67(1977). 

Australia’s environmental laws are reviewed, with attention 
drawn to their interdisciplinary character and using New South 
Wales as an example. In spite of environmental laws dating back to 
early Roman law, the past decade has seen a dramatic ——> in 
emphasis from protecting private interests to protecting the 
good. Australian laws combine features of the U.S. and Brith legal 
systems. Each Australian state enacts separate legislation, with most 
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environmental laws being statutory. A pattern is emerging, however, 
for encouraging decision making on the basis of policy. This over- 
view deals with the definition of cuvisoument as it developed, 
through inquiries into Fraser Island a uranium develop- 
ment, into a concept of global environment. Environmental decisions 
are based on three categories of policy: (1) early resource legislation 
which stresses development; (2) compartmentalized protection of 
specific environmental elements, such as radioactive substances, nui- 
sances, and atmospheric pollution; and (3) an inter-disciplinary ap- 
proach to viewing the environment as a whole that is criticized by 
many as unworkable in spite of the environmental information it 
generates. 167 references. K) 


26684 Environment, property, and community participation in 
Australia. Fogg, A.S. (Univ. of Queensland, St. Lucia, Australia). 
Earth Law J.; 3: No. 1-4, 69-88(1977). 

Pressures to develop a comprehensive code that would allow 
citizen intervention and restraint of projects not justifiable in the 
= interest have prompted studies of the effects of environmental 

aws in regard to property interests and community participation. 
Four trends are noted that demonstrate the inadequacy of present 
laws and the need to either modify them or develop new laws that 
will go beyond protection of the rights of private owners. These 
trends include new policies that encourage flexible local and regional 
planning to identify incompatible programs, public participation in 
planning procedures, public inquiries as a regular part of administra- 
tive decision making, and moves to transfer the development value 
of land to public ownership. Traditionally, access to the courts has 
favored ownership rather than concern for the community, and a 
drastic liberalizing of the law of standing is not expected because of 
the delays and uncertainties for development projects. Some alterna- 
tive ideologies are suggested. 51 references. (DCK) 


26685 Procedures and mechanisms for avoidance and settlement 
of environmental . Levin, A.L. (United Nations, New York, 
NY). Earth Law J.; 3: No. 1-4, 89-147(1977). 

The range of procedures and mechanisms available for avoid- 
ing and settling international disputes over environmental matters 
extend beyond conventional methods of prior notification and con- 
sultation, negotiation, conciliation, and arbitration or judicial settle- 
ment. The author illustrates these procedures and explores the 
conditions necessary to prevent disputes or to achieve settlements 
when disputes arise. Prior consultation enables the nations involved 
to explore alternatives and reach a mutually acceptable compromise 
on the basis of anticipated sources of conflict. Drawing on specific 
examples, she describes the process of negotiated agreements that 
allows a continuous base for communication and adjustment as 
conditions change, but which has certain limitations in matters of 
pollution. Third-party assistance can be provided by international 
organizations and conventions serving to clarify points of disagree- 
ment or, in some cases, to eliminate sources of controversy. Third 
party determination can provide permanent settlements, although 
some states could reject compulsory jurisdiction of the third party. 
Private claims can sometimes be settled below the trans-state level 
through joint commissions or other national remedial mechanisms 
that allow private citizens of one country to seek redress from 
citizens of another country. 163 references and notes. (DCK) 


New York’s new uniform environmental permit procedures. 
Nichols, R. (Univ. of Pittsburgh, PA). Earth Law J.; 3: No. 1-4, 231- 
241(1977). 

New York State, following years of criticism wi its conflicting 
environmental policy and administration, passed uniform environ- 
mental permit procedures in 1977. Months of legislative and adminis- 
trative debate were focused on permit fees, mandated public hear- 
ings, time limits for decisions, and the need for public notification. 
Articles 70-0101 to 0121 are reprinted and cover: ; Legisla- 
tive findings and declarations; definitions; rules and regulations; time 
periods of department action on permit applications; Minor projects; 
Confidentiality; Permit modifications, sus ions, revocations, re- 
newals, reissuances, and recertifications; Special provisions; Public 
hearings; and Severability. 9 references. (DCK) 


NATURAL RESOURCES 


REFER ALSO TO CITATION(S) 25274, 26728, 26750, 26772, 
26806, 26825, 27013 


26687 (PB—284126) Source, use, and disposition of water in 
florida, 1975. Leach, S.D. (Geological Survey, Tallahassee, FL 
(USA). Water Resources Div.). Apr 1978. 96p. (USGS/WRD/ 
WRI—78/057; USGS/WRI—78-17). 

The average daily water used in Florida during 1975 (18,420 


million gallons) was an increase of 3,107 million oe per day 
since 1970. The 1975 daily total was made up of 11,502 million 
gallons of saline water and 6,918 million gallons Of freshwater. How 
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was the water used in 1975. Virtually all the saline water was used 
for thermoelectric power generation. The largest user of the fresh- 
water in Florida was for irrigation--2,868 million gallons each day on 
the average. The remaining use of freshwater, in million gallons per 
day, amounted to 1,698 for thermoelectric power generation; 1,146 
for public supply; 940 for industrial use other than thermoelectric 
power generation; and 266 on the average, for rural domestic and 
livestock use. 


26688 Assured raw material and energy supply in the long run 
only possible with reasonable prices. Welbergen, J.C. (Deutsche 
Erdoelversorgungsgesellschaft m.b.H. ‘DEMINEX’, Duesseldorf 
(Germany, F.R.); Mineraloelwirtschaftsverband e.V., Hamburg 
(Germany, F. R.)). Chem. Ind. (Duesseldorf); 100: No. 12, 809- 
810(Dec 1977). (In German). 

Interview with the chairman of the Deutsche Shell AG's 
board, Johannes C. Welbergen, concerns the assessment of petro- 
leum and natural gas consumption and reserves up to the year 2000, 
the contribution of petroleum and natural gas to the energy supply 
of the Federal Republic in the late nineties, the construction of 
conversion facilities and the ideas of the petroleum industry on price 
policies. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 26720, 26754, 26778, 27772 


26689 (NP—23453) New Zealand Directory of Energy Research- 
ers. Isaacs, N. (New Zealand Energy Research and Development 
Committee, Auckland). 1978. 16p. . NTIS, PC A02/MF AOl. 
The directory format is explained and contains a listing of 354 
researchers or firms in the following areas: biomass/energy farming; 
coal extraction including exploration; coal and gas conversion; dis- 
trict heating; electricity generation in fossil fuel plants; environmen- 
tal controls; geothermal; hydroelectricity; industrial energy use; 
modelling/economics; nuclear energy; oil and gas exploration; 
policy; renewables; residential and commercial energy use; solar; 
storage and transmission systems; transport; and wind energy. 


26690 (RAND/R—2253-DOE) Soviet energy R and D: goals, 
planning, and organizations. Campbell, R. (RAND Corp., Santa 
Monica, CA (USA)). May _ Contract EX-76-C-01- 3337, 109p. 
Dep. NTIS, PC A06/MF AO1 

The USSR approach to energy R and D planning shows 
many points of similarity with that used by ERDA. Fairly elaborate 
modeling studies investigate such questions as the optimal roles and 
relative importance of different major energy sources, regionaliza- 
tion of energy production and consumption, allocation of each 
source to the best sectoral use, and the economic gains from intro- 
ducing various technologies at alternative dates. More-specialized 
forecasting and modeling at the ministry level provide the basis for 
choosing the directions for R and D in the energy sector's compo- 
nent branches. Those models are much more varied, but one can find 
analogs to most of the kinds of studies done in the United States. The 
quality of this forecasting and modeling is heterogeneous, but it has 
some characteristic weaknesses in the quality of such framework 
assumptions as reserve constraints, the availability of certain technol- 
ogies, and assumptions as to investment and operating costs. It also 
appears that strategic planning is intermittent and episodic, with 
consequent delays in adapting policy to changing conditions. The 
most striking difference in program structure is the much higher 
ratio of nuclear to fossil-fuel R and D in the United States (1.88) 
compared with that in the USSR (0.25). In absolute terms, the 
resource input into the Soviet nuclear programs is apparently some- 
what smaller than ours, but Soviet expenditures on fossil-fuel R and 
D are five or six times larger. 


26691 Heat pumps with air-water and other fluids. Hise, E.C. 
(Oak Ridge National Lab., TN). Energy (Stamford, Conn.); 4: No. 1, 
25-27(Win 1979). 

The importance of fluid choice in heat cycle performance and 
efficiency is examined in the context of heat cycle application to heat 
pumps and heat engines. A comparison of the Joule (Brayton) and 
Rankine cycles with several working fluids and at a range of 
temperature and pressure conditions does not indicate a clear per- 
formance superiority because of the different temperatures at which 
heat is transferred. The coefficient of performance (COP) of an ideal 
Joule-cycle heat pump is shown to improve with an air-water 
mixture, although conventional phase-change refrigerants work best 
at the tempertures desired for space heating and cooling. 
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26692 Rates of induced technology from investments in research 
and ey Link, A.N. (Auburn Univ., AL). South. Econ. J.; 
45: No. 2, 370-379(Oct 1978). 

A model is presented that can help a firm compute the impact 
its research and gay any (R and D) investment for technologi- 
cal improvements will have on production processes and economic 
productivity. This measurement is complicated because of the var- 
ious perceptions of induced technical knowledge as a function of 
patented invention, technical capital, and other factors. The author 
offers an alternative modeling approach based on R and D invest- 
ments as a variable in the process of maximizing profits. 16 refer- 
ences. (DCK) 


26693 Protecting energy turf: the Department of Energy Organi- 
zation Act. Ogden, D.M. Jr. Nat. Resour. J.; 18: No. 4, 845-857(Oct 
1978). 
The Department of Energy Organization Act reflects the 
wer cluster system nature of national policy and the protection of 
jurisdictional turf characteristic of administrative agencies, while 
failing to include the major part of energy management. DOE is 
assigned only planning and data gathering funcions for energy 
supply, leaving the real decisions on energy conservation to the 
Departments involved with consumption. DOE is also responsible 
for research and regulation of electric power, but does not manage 
either water or fossil-fuel resources or regulate nuclear energy. A 
review of the Act reveals it to have litte authority over either 
conservation or production of energy. Dynamic leadership by the 
President is necessary to overcome these restrictions. 44 references 
and footnotes. 


26694 Program for energy research and technologies, 1977— 
1980. Annual report 1977 on efficient uses of energy, fossil sources of 

energy, and new sources of energy. Juelich, Ger.; Kernfors- 
chungsanlage (1978). 1029p. (NP—23469). 

The annual reports for 1974, 1975, and 1976 gave summaries 
of R and D projects in the field of non-nuclear energy research that 
received support from the Federal Ministry for Research and Tech- 
nology and the Federal Minister for Economic Affairs. This report 
gives information on supported projects in the "Program for Energy 
Research and Technologies 1977—1980” of the Federal Government 
excluding projects relating to nuclear energy and fusion research. 
Non-nuclear energy research has been integrated into this new 
program. The report comprises a list of supported projects at the end 
of 1977, together with projects where a preliminary commitment of 
support has been granted. The summary is broken down according 
to the three subprograms: efficient use of energy in application and 
in secondary energy; coal and other fossil sources of primary energy; 
and new sources of energy. A description of the individual spon- 
sored projects include the objectives, the work programs and, in 
some cases, the relationship between the projects and other spon- 
sored projects. Moreover, the results of current projects are present- 
ed, and the results of completed projects are summarized. Mention is 
also made of the institutions carrying out the project, important 
subcontractors, and the total cost of the project as well as the share 
contributed by the Federal Government. By the end of 1977 the 
Project Management for Energy Research had processed about 
11410 projects. Tables give data on total costs and support funds for 
the projects. An appendix includes the index of project numbers, a 
table showing related project numbers, the companies index, a 
summary of projects terminated between 1974 and 1976, a list of 
expert committees, and a list of publications and patents which stem 
from the 1977 research projects. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 25535, 25538, 25624, 25634, 
25681, 25705, 26286, 26287, 26290, 26424, 26427, 26491, 26532, 
26750, 26755 


26695 Near-term prospects in nuclear regulation. Hendrie, J.M. 
(Nuclear Regulatory Commission, Washington, DC). Aware; No. 
100, 13-15(Jan 1979). 

Remarks before the American Nuclear Society, Washington, 
DC, November 13, 1978. 

After defining NRC's regulatory operations and responsibil- 
ities, Mr. Hendrie states that: "certainly the dominant question, in 
terms of regulatory and public interest, is radioactive waste manage- 
ment, specifically, the disposal of high-level waste and spent fuel”. 
He points out that in their three years of existence, NRC has 
established in fairly rapid succession a Waste Management Program, 
a Waste Management Branch, and recently a Division of Waste 
Management. In FY 1979, they will devote approx. 50 people and 
some $10 million to waste management activities. Mr. Hendrie sees 
at least three areas that need development in the area: (1) legislative 
extensions or clarifications of their regulatory authority; (2) a two- 
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step licensing process (similar to power reactors) in which most 
issues would be resolved before construction, with a second review 
conducted prior to placing any waste in the facility; and (3) get the 
regulatory process for licensing well established. After stating that 
radioactive waste management is a regulatory problem that will 
continue to occupy the energies of NRC for years, perhaps decades, 
to come, Mr. Hendrie surveys briefly the generic safety issues--ones 
in which he expects to see faster resolution. 


26696 Recycle nuclear waste: why not. Dix, G.P. Energy (Stam- 
ford, Conn.); 4: No. 1, 23-24(Win 1979). 

Estimates of the economics of recycling nuclear waste by- 
products for peaceful applications indicate that several new technol- 
ogies are promising. The author believes that nuclear waste disposal 
will be simplified by extracting useful by-products because the heat 
removed will eliminate the thermal effects on waste containers. 
Among the useful components of spent fuel are platinum-family 
metals used for catalysts; radiocesium used for converting sewage to 
animal feed, food preservation, and radiation-sterilization of medical 
equipment; radiostrontium used for navigation and weather instru- 
ments, fuel oil substitute, and down-hole oil well heating; plutonium- 
238 used for generating power in space vehicles and for cardiac 
pacemakers; neptunium-237 used for making plutonium-238; ameri- 
cium-241 used for oil well logging and smoke detectors; krypton-85 
used for nondestructive testing; stable krypton and xenon used for 
lighting, lasers, and anesthetics; and technetium used for catalyst and 
medical purposes. 


26697 Quality assurance in R and D. Roberts, G.W. (Babcock 
and Wilcox Co, Alliance, Ohio). Mech. Eng.; 100: No. 9, 41-45(Sep 
1978). 


Implementation of a formal quality assurance program at a 
modest-sized (400 to 600 employees) research center creates some 
unique problems. There is no production line around which standard 
controls can be designed and refined. Each project is usually “one of 
a kind,” with only a general idea of what to do and which direction 
to take. This article describes the approach taken by Babcock and 
Wilcox to meet these problems and to provide adequate QA staffing 
for small projects involving diverse technical specialties. BandW 
addressed these problems in 1974 when they developed a quality 
assurance program for research on a consolidated nuclear steam 
system BandW was designing under contract to the U.S. Maritime 
Administration. 


26698 Windscale inquiry. Fremlin, J.H. (Univ. of Birmingham, 
Eng.). Sci. Public Policy; 5: No. 3, 214-217(Jun 1978). 

The inquiry looked into the proposal to build a reprocessing 
plant for nuclear fuel at Windscale in the UK. It was finally 
recommended that British Nuclear Fuels Ltd should be permitted to 
build THORP, the pro thermal oxide reprocessing plant, at 
Windscale. Regarding the safety factors given by the International 
Commission on Radiological Protection (ICRP), one death from 
cancer can be expected for each 10,000 man-rems os 10,000 
people receiving a dose of 1 rem each, or among 100, people 
receiving 0.1 rem each, etc.). The risks to the gas ulation 
resulting from the operation of the new plant at Wi le are then 
calculated as leading, over 100 years of integration at a constant 
level, to approximately one a year dying of cancer in Britain mainly 
from the effects of eating fish contaminated with cesium-137, plus 
one in the rest of the world mainly from the effects of krypton-85 
dispersed in the atmosphere. Against this, the very much larger 
numbers killed by the _— of the coal industry, the only other 
long-term energy supply now available, is pointed out. Di 
ments over risks, insulation effects, nuclear weapons, technological 
expertise, and inspection short falls are discussed. (MCW) 


26699 Plutonium, proliferation, and the price of reprocessing. 
Gilinsky, V. (Nuclear Regulatory Commission, Washington, DC). 
Foreign Aff.; 57: No. 2, 374-386(Win 1978). 

France and Britain disagree with the US on whether defer- 
ring fuel reprocessing that provides plutonium for export can help 
contain proliferation. The US has veto power over reprocessing of 
US-supplied fuels for non-EURATOM countries, but exceptions will 
be made for movement within the EURATOM community. Political 
issues will be influenced by the magnitude of the financial invest- 
ments, however, and commercial considerations have until recently 
dominated and complicated international safeguards. The author 
notes that US policy was reversed by the gradual acknowledgment 
that the same international inspection of plutonium stockpiles would 
not work as it had for low-enriched fuel and that economic interests 
must have a lower priority to avoiding proliferation. He cites the 
combination of sudden policy shifts, failure to prove that present 
reactors are best, and long-term distrust of US economic motives as 
failing to persuade either the French or British, who feel the best 
safeguard is provided by their high-security reprocessing facilities. 
Still to be resolved are the conditions under which plutonium must 
be returned to its owners, a problem that must determine safe 
international transport and storage and international management. 
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Technical fixes, such as the CIVEX process, cannot contribute to 
the solution for several decades, while reprocessing is no longer 
considered a firs: step in waste disposal and would be more expen- 
sive and complicated than present waste disposal procedures. The 
author concedes merit in President Carter’s requirement of separat- 
ing “the legitimate and necessary use of uranium” and nuclear fuels 
that are also explosives. 


26700 Nuclear Non-Proliferation Policy Act of 1977. Hearings 
before the Subcommittee on Energy Research and Development of the 
Committee on Energy and Natural Resources, United States Senate, 
Ninety-Fifth First Session, June 10, September 13, 14, 1977. 
Washington, DC; Committee on Energy and Natural Resources 
(1978). 224p. GPO. 

Senator Frank Church presented the opening statement on 
the June 10, 1977 hearing concerning the Nuclear Non-Proliferation 
Policy Act of 1977, S.1432. S.1432 is designed to establish a nonpro- 
liferation framework with specific objectives established for the 
ERDA nuclear energy programs. The ERDA authorization bill is 
the budgetary vehicle to implement these objectives. The Committee 
on Energy and Natural Resources obtained joint referral of certain 
portions of the Nuclear Non-Proliferation Act to insure that nonpro- 
liferation policy is implemented in a manner consistent with the 
policy of having sufficent energy for this country and foreign 
countries in the future. Additionally, the Subcommittee on Energy 
Research and Development must examine the cost and the conse- 
quences of various initiatives before they are implemented. For 
example, the proposal to guarantee uranium enrichment services for 
foreign nations poses specific requirements on ERDA to expand 
considerably our enrichment capacity by the year 2000. Without 
reprocessing, it is expected that spent fuel rods from abroad will be 
returned to this country for storage with attendant costs and siting 
decisions. Also, international fuel cycle evaluation programs must be 
carefully examined to insure that all options, including regional fuel 
cycle centers with international controls and inspection, are consid- 
ered in seeking international approaches to the nonproliferation 
objectives. It is these and related questions to which the subcommit- 
tee seeks answers. The hearings on September 13 and 14 focused on 
S.897, a bill to strengthen U.S. policies on nonproliferation and to 
reorganize certain export functions of the Federal government to 
promote more efficient administration of such functions. Statements 
were presented by experts in government, private firms, and industri- 
al sectors. (MCW) 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 26797, 27039 


26701 (DOE/ET—0038) Energy storage systems program over- 


view, FY 1978, compiled December 1977. (Department of Energy, 
Washington, DC (USA). Div. of Energy Storage Systems). Oct 
1978. 101p. Dep. NTIS, PC A06/MF AOI. 

Potential applications of energy-storage technologies are 
found in transportation, building heating and cooling, industrial 
processes, and the utilities. Fuel substitution resulting from the use of 
energy storage will reduce the need to import expensive oil and can 
help reduce environmental pollution. Energy storage will enable 
electric utilities to use their facilities more efficiently. This increase 
in efficiency will reduce the need for new plants and transmission 
facilities, and can contribute to slowing the rate of increase in 
electricity costs. The use of energy-storage technologies can expe- 
dite the commercialization of solar energy by reducing or eliminat- 
ing the need for backup systems. Four subprograms of the Division 
of Energy Storage Systems (STOR) are discussed—technical and 
economic analysis; batteries and electrochemical systems; chemical 
and thermal programs; and mechanical and magnetic energy storage. 
Chapter V, Electric Vehicle Applications is followed by a chapter 
on Utility Applications. The final chapter covers the management 
plan. (MCW) 


26702 (PB—284441) The transportation of energy commodities 

for the Appalachian region. Volume I. Final report. (Ernst and Ernst, 

a DC (USA)). Apr 1978. Contract ARC-76-86/CO-4533. 
Pp. 

The research focused on the need to expand the capacity of 
fixed facilities, such as locks and dams along the inland waterway 
system; new crude, petroleum product and natural gas pipelines and 
new rail lines. Requirements for barge and railroad equipment and 
for maintenance of right-of-way of rail lines to support the transpor- 
tation of energy commodities were also estimated. The study exam- 
ined the capacity of energy transportation system for states east of 
the Mississippi to meet National energy needs in 1985 and 2000. 
Potential levels of capital investment to maintain and expand capac- 
ity of the energy transportation system were also made. 
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26703 (PB—284442) The transportation of energy commodities 
for the Appalachian region. Volume II. appendix. Final report. (Ernst 
and Ernst, Washington, DC (USA)). Apr 1978. Contract ARC-76- 
86/CO-4533. 230p. 

Contents: Analysis zones used in the Appalachian Regional 
Commission (ARC) energy transportation study; Review of the 
ARC regional energy model; Determination of link costs; Comput- 
ing link capacities; Determining resource 6 oe yer Summary of 
transportation regulatory authority by state for all study area states; 
Program documentation; Coal sl ipelines; Railroad system ca- 
pacities; Mine mouth generation facilities. (Portions of this document 
are not fully legible) 


26704 (PB—284443) The transportation of energy commodities 
for the ion. Executive summary. Final report. (Ernst 
and Ernst, Washington, DC (USA)). Apr 1978. Contract ARC-76- 
86/CO-4533. 2p. 

The research focused on the need to expand the capacity of 
fixed facilities, such as locks and dams along the inland waterway 
system; new crude, petroleum product and natural gas pipelines and 
in new rail lines. Requirements for barge and railroad equipment and 
for maintenance of right-of-way of rail lines to support the transpor- 
tation of energy commodities were also estimated. The study exam- 
ined the capacity of energy transportation system for states east of 
the Mississippi to meet national energy needs in 1985 and 2000. 
Potential levels of capital investment to maintain and expand capac- 
ity of the energy transportation system were also made. 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 26178, 26203, 26225, 26285, 
26430, 26715, 26851, 26907, 26949, 26950, 26971 


26705 (BNL—25022) Application of district heating system to 
U.S. urban areas. Karkheck, J.; Powell, J. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 29p. 
(CONF-780228—3). Dep. NTIS, PC A03/MF AOl1. 

From AAAS meeting- Abstract cleared 9/22/77 with the 
title, 7Is Zero Energy Growth Feasible in the Residential Sector:% 
Washington, DC, USA (Feb 1978). 

In the last few decades district-heating systems have been 
widely used in a number of European countries using waste heat 
from electric generation or refuse incineration, as well as energy 
from primary sources such as geothermal wells or fossil-fired boilers. 
The current world status of district-heat utilization is summarized. 
Cost and implementation projections for district-heating systems in 
the U. S. are discussed in comparison with existing modes of space 
conditioning and domestic water heating. A substantial fraction, i.e., 
up to approximately one-half of the U.S. population could employ 
district-heating systems using waste heat, with present population- 
distribution patterns. U.S. energy usage would be reduced by an 
equivalent of approximately 30 percent of current oil imports. De- 
tailed analyses of a number of urban areas are used to formulate 
conceptual district energy-supply systems, potential implementation 
levels, and projected energy costs. Important national ancillary 
economic and social benefits are described, and potential difficulties 
relating to the implementation of district-heating systems in the U.S. 
are discussed. District-heating systems appear very attractive for 
meeting future U.S. energy needs. The technology is well estab- 
lished. The cost/benefit yield is favorable, and the conservation 
potential is significant. District heating can be applied in urban and 
densely populated suburban areas. The remaining demand, in rural 
and ed myer pe. communities, appears to be better suited 
to other forms of system substitution. 


26706 (DOE/ERD—0003) Cogeneration: commercialization 
Phase III planning. (Department of Energy, Washington, DC 
(USA)). Sep 1978. 34p. Dep. NTIS, PC A03/MF AO1. 

An Environmental Readiness Document is prepared to 
inform decision makers of the present environmental status of an 
energy technology. Because cogeneration technologies produce 
useful energy and power from combustion, they are environmentally 
more beneficial than conventional fossil-fuel combustion which pro- 
duces power and heat separately (i.e., cogeneration units can be used 
to replace the combination of fossil-fuel combustion (for steam and 
heat) and purchased electricity for power). In terms of on-site 
residuals, conventional and cogeneration units have approximately 
the same on-site effect; however, residual effect at an associated 
central station utility decreases with cogeneration units due to a 
decrease in electrical demand. Section III of this report highlights 
the characteristics of the technology, provides status information on 
the technical and environmental R and D programs, presents a 
milestone chart representing a relationship between a considered 
commercialization schedule and relevant environmental R and D, 
and reviews the environmental concerns significant to the technol- 
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ogy. Section IV examines the likelihood and consequences of ad- 
verse findings, the problems and uncertainties stemming from cur- 
rent or anticipated environmental regulation, and potential costs of 
environmental controls. On this basis, an assessment is offered of the 
existing or potential barriers to commercialization. Appendix A 
presents a tabulation of outstanding environmental concerns. In 
Appendix B, the relative contribution of environment control costs 
to total energy costs is presented for current standards and possible 
new standards. (MCW) 


26707 (EPRI-EA—922) State-of-the-art waste heat utilization 
for agriculture and aquaculture. Technical planning studies 77-700 and 
77-734. Final report. Hubert, W.A.; Madewell, C.E. (Tennessee 
Valley Authority, Chattanooga (USA)). Oct 1978. 360p. Dep. NTIS, 
PC Al16/MF AOl. 

A state-of-the-art assessment of research, demonstration, and 
commercial projects that involve the use of power-plant-condenser 
cooling water for agricultural and aquacultural purposes was con- 
ducted. Information was obtained from published literature, site 
visits, and communications with knowledgeable individuals. Ther- 
mal-effluent uses are discussed for controlled-environment green- 
houses, biological recycling of nutrients from livestock manures, soil 
heating and irrigation, environmental control for livestock housing, 
grain drying, and food processing, as well as the culture of numerous 
aquatic organisms. A large number of research and feasibility studies 
have been conducted, but few commercial enterprises are utilizing 
thermal effluent. Interfacing problems, environmental and legal re- 
strictions, along with insufficient technology, have not allowed 
widespread commercial application. Specific research needs are dis- 
cussed. 


26708 (NP—23574) Program study heat distribution. (Battelle- 
Institut e.V., Frankfurt am Main (Germany, F.R.); Kraftanlagen 
A.G., Heidelberg (Germany, F.R.)). 1977. 70p. (In German). Dep. 
NTIS (US Sales Only), PC A04/MF AOI. 

District heating plants which cover the demand for space hat 
and low-temperature process heat save primary energy with less 
pollution to the environment than domestic production plants, par- 
ticularly with the use of thermal power coupling. The increasing 
expansion of district heating is for this reason a goal of energy 
policy. A district heating plant consists of heat production, distribu- 
tion and consumer plants. This investigation is concerned with the 
heat distribution plants. The state of technology in other countries is 
outlined, analyzed and assessed. Based on this, research and develop- 
ment programs are set up and priority levels imposed upon them. 
Research recommendations are given. 


26709 (ORNL/Sub—7321/2) Research and development of a 
heat-pump water heater. Volume 2. R and D task reports. Dunning, 
R.L.; Amthor, F.R.; Doyle, E.J. (Energy Utilization Systems, Inc., 
Pittsburgh, PA (USA)). Aug 1978. Contract W-7405-ENG-26. 203p. 
Dep. NTIS, PC A10/MF AOl. 

The heat pump water heater is a device that works much like 
a window air conditioner except that heat from the home is pumped 
into a water tank rather than to the outdoors. The objective estab- 
lished for the device is to operate with a Coefficient of Performance 
(COP) of 3 or, an input of one unit of electric energy would create 
three units of heat energy in the form of hot water. With such a 
COP, the device would use only one-third the energy and at one- 
third the cost of a standard resistance water heater. This Volume 2 
contains the final reports of the three major tasks performed in Phase 
I. In Task 2, a market study identifies the future market and selects 
an initial target market and channel of distribution, all based on an 
analysis of the parameters affecting feasibility of the device and the 
factors that will affect its market acceptance. In the Task 3 report, 
the results of a design and test program to arrive at final designs of 
heat pumps for both new water heaters and for retrofitting existing 
water heaters are presented. In the Task 4 report, a plan for an 
extensive field demonstration involving use in actual homes is pre- 
sented. Volume | contains a final summary report of the information 
in Volume 2. 


26710 (TID—29435) Cogeneration: its benefits to New England. 
(Massachusetts Energy Office, Boston (USA)). Oct 1978. Contract 
EC-77-G-01-5042. 175p. Dep. NTIS, PC A08/MF AO1. 

The Governor's Commission on Cogeneration concludes that 
the Commonwealth can benefit from cogeneration. The Commission 
recommends that the Governor take steps to encourage cogenera- 
tion and thereby increase the efficiency of energy use in the Com- 
monwealth. Increased energy efficiency will boost the economic 
competitiveness of this region, and thereby have beneficial effects on 
employment. Cogeneration systems can be as small as a unit needed 
to provide heat and electricity for an elementary school, or large 
enough to supply the needs of a multi-building institutional complex. 
Cogeneration can save up to 30% of the fuel that would otherwise 
be needed to produce given amounts of heat and electricity indepen- 
dently. Cogeneration is particularly suitable for Massachusetts and 
the other New England states, where oil—most of it imported— 
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accounts for nearly 80% of the energy used, and where energy costs 
are among the highest in the nation. Given certain assumptions, the 
Commission finds that a likely potential by the mid-1980's for 
cogeneration in Massachusetts and New England is 650 and 1700 
MW of baseload capacity, respectively (or equal to approximately 
one quarter of the projected new utility capacity over the next ten 
years). 


26711 Whisky makers invest in waste heat recovery. Teachers, 
W.; Grant, W. Energy Manage. (London); 6(Jun 1978). 

Case studies of two whisky distillers describe the installation 
of waste heat recovery systems that have allowed the companies to 
reduce energy costs without interrupting production. An expansion 
program at the William Teachers and Sons Ltd. distillery open 
the company to divert exhaust flue gases from the coal- stills 


through a cantilevered waste heat boiler installed directly above the 
coal fires and to improve combustion by controlling the draft on the 
fires. The William Grant and Sons Ltd. company installed one waste 
heat boiler in conjunction with coal-fired boilers and a second to run 
on exhausts from butane-fired stills. Both companies have achieved 
substantial savings from their schemes and are planning to expand 
the use of the recovered heat for process uses or power generation. 


26712 Marks for district heating. ‘Energie’ inquiry: what do 
district heat networks cost and what flaws do they have. Energie; 30: 
No. 5, 151-157(May 1978). (In German). 

"The economically efficient district heat potential is very 
sensitive to changes in the field of secondary distribution costs. 
Therefore, the reduction of laying costs is a matter of high priority 
in the field of research and development”. This is one of the 
statements made in the ‘General study on the possibilities of district 
heat supply from heating power plants in the Federal Republic of 
Germany’. ENERGIE investigates the demands made by district 
heat utilities on the pipe systems used. 


26713 Community annual storage energy system, cases simulation 
model and results. Powell, W.R. Laurel, MD; Johns Hopkins Univ. 
(1978). 20p. (NP—23511). 

The components, operation, energy demand and costs of the 
Community Annual Storage Energy System, (CASES) which stores 
waste heat from district cooling 1 in the summer and recycles it for 
winter district heating are described, and an analysis of the perform- 
ance and economics of the system using computer simulations is 
presented. The results are presented in terms of capital required, 
operating cost in $/MBtu, MBtu per month required, and efficiency 
expressed as coefficient of performance. (LCL) 


CONSERVATION 


REFER ALSO TO CITATION(S) 26680, 26705, 26707, 26709, 
26742, 26746, 26785, 26790, 26814, 26852, 26853, 26854, 26855, 
26872, 26889, 26892, 26893, 26894, 26895, 26896, 26897, 26898, 
26899, 26900, 26902, 26903, 26904, 26905, 26907, 26908, 26909, 
26910, 26911, 26912, 26913, 26914, 26919, 26920, 26921, 26922, 
26936, 26951, 26953, 26959, 26961, 26977, 27015 


26714 (AED-CONF—78-155-035) Efficient use of energy: possi- 
bilities and limits. Moeller, U. (Brown, Boveri und Cie A.G., Mann- 
heim (Germany, F.R.)). 1978. 6p. (In German). (CONF- 7804102—4). 
Dep. NTIS, PC A02/MF AO1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978) 

Possibilities are discussed for conserving energy by using 
energy more efficiently during the stages of: primary energy genera- 
tion; available conservation; transport; distribution; and final energy 
utilization. The physical-technical limits and the economic-viability 
limits are also pointed out. 


26715 (ANL/ICES-TM—20) Development of a Joint-Cost-Allo- 
cation Manual for Integrated Community Energy Systems (ICES). 
(Ernst and Ernst, Washington, DC (USA)). Sep 1978. Contract W- 
31-109-ENG-38. 117p. Dep. NTIS, PC A06/MF AO1. 

The problem addressed is the determination of an appropri- 
ate-cost-allocation system for an ICES. The use of a central cogener- 
ating facility at the heart of the ICES means that some portion of the 
system costs are “joint”: that is, some system components, and their 
associated costs, are not clearly identifiable with any single system 
output. An allocated portion of the joint costs must be added to the 
costs that are clearly assignable to each ICES function to arrive at a 
reasonable estimate of the total costs of providing each type of 
energy output. This Phase 1 report examines technical factors; 
reviews and synthesizes the relevant economic theory; assesses three 
generic approaches to cost allocation (public projects, cost account- 
ing, mathematical programming); and surveys current utility and 
regulatory allocation procedures. Based on these steps, conclusions 
to date are: (1) economic theory suggests that cost allocation is 
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unnecessary for optimal feasibility, pricing, and output decisions; (2) 
reasonable and practicable allocations are required for regulatory 
purposes and cost-sharing arrangements; (3) no single approach to 
cost allocation in practice is wholly satisfactory; (4) the mathemat- 
ical programming approach seems most promising at this juncture; 
and (5) implementation of any method is dependent on data availabil- 
ity. 


26716 (DOE/ERA—0045) Standby Gasoline Rationing Plan. 
Contingency gasoline rationing regulations. (Department of Energy, 
Washington, DC (USA). Economic Regulatory Administration). 
Feb 1979. 109p. Dep. NTIS, PC A06/MF AO1. 

The Economic Regulatory Administration issues final rules 
with respect to standby gasoline rationing. The plan is designed for 
and would be used only in the event of a severe gasoline shortage. 
The plan provides that eligibility for ration allotments will be 
primarily on the basis of motor vehicle registrations. DOE will mail 
government ration checks to the parties named in a national vehicle 
registration file to be maintained by DOE. Ration recipients may 
cash these checks for ration coupons at various designated coupon 
issuance points. Retail outlets and other suppliers will be required to 
redeem the ration coupons received in exchange for gasoline sold. 
Supplemental gas will be given to high-priority activities. A ration 
banking system will be established with two separate and distinct of 
ration accounts: retail outlets and other suppliers will open redemp- 
tion accounts for the deposit of redeemed ration rights; and individ- 
uals or firms may open ration rights accounts, which will operate in 
much the same manner as monetary checking accounts. A white 
market will be permitted for the sale of transfer of ration rights. A 
percentage of the total ration rights to be issued will be reserved for 
distribution to the states as a State Ration Reserve, to be used by the 
states primarily for the relief of hardship. A National Ration Reser- 
ave will also be established. All sections of the Standby Gasoline 
Rationing Regulations are analyzed. (MCW) 


26717 (DOE/ERA—0046) Standby Gasoline Rationing Plan. 
Regulatory analysis. (Department of Energy, Washington, DC 
(USA). Economic Regulatory Administration). Feb 1979. 231p. Dep. 
NTIS, PC Al1/MF AOl. 

The report provides an evaluation of th potential economic 
impacts of the gasoline rationing plan. It also provides estimates of 
the dollar costs and paperwork burdens of the proposed rationing 
program. The baseline for this analysis is the U.S. economy in 1980- 
1981 after the onset of a hypothetical petroleum supply interruption. 
The legislative mandate, summary of the plan, and alternatives to 
rationing are discussed in the introductory chapter. Chapter 2, 
National Economic Impacts, examines the 1980-1981 interrupted 
economy, the incremental impact of gasoline rationing, and the 
potential sources of inflation due to gasoline rationing. Income 
Transfers Affecting Households, Chapter 3, covers the development 
of the White Market, income transfers from firms to households, 
consumption of gasoline by income group within the household 
sector, allotment of ration rights for each income group, net flows of 
coupons and income, and government sale of coupons. The impacts 
of a petroleum supply interruption and incremental impact of gaso- 
line rationing on industrial sectors are examined next. Projected state 
and regional impacts of a 1980-1981 supply interruption (without 
rationing) and the effects of rationing are examined in Chapter 5: 
State and Regional Impacts. Competitive effects in the petroleum 
industry and in the gasoline-consuming industries are covered in 
Chapter 6, followed by time phases, Federal manpower require- 
ments, and rationing plan cost estimates in Chapter 7: Estimated 
Costs of the Rationing Plan. Reporting and recordkeeping proce- 
dures are discussed in the final chapter. The 4 appendices are: 
Quantitative Approach to National Economic Impacts; Response 
Functions; The Cost of Waiting in Lines for Gasoline; and the White 
Market Coupon Price. (MCW) 


26718 (DOE/ERA—0047) Standby Conservation Plan No. 2: 
emergency building temperature restrictions. Economic analysis. (De- 
partment of Energy, Washington, DC (USA). Economic Regulatory 
Administration). Feb 1979. 39p. Dep. NTIS, PC A03/MF AOI. 

The Emergency Building Temperature Restrictions Plan is 
intended to be implemented in the event of a petroleum-supply 
interruption or to satisfy the obligations of the United States under 
the International Energy Program. To analyze the economic impact 
of the measure, it is assumed that the measure is implemented during 
1980-1981 in a hypothetical petroleum shortfall of 15%. The plan is 
designed to reduce energy consumption by placing restrictions on 
thermostat settings for heating, cooling, and hot water in commer- 
cial, industrial, and public buildings. Specifically, the plan would 
mandate a maximum thermostat setting of 65 F for space heating, a 
minimum setting of 80 F for space cooling, and a maximum setting of 
105 F for hot water. Hotels and motels, hospitals, and areas of 
buildings where specific temperatures are required to maintain spe- 
cial equipment or supplies are exempt. Also exempt is hot water used 
for dishwashing and other uses where health codes require higher 
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temperatures for sanitation. Effects of the measure on worker com- 
fort and productivity are discussed in the appendices. (MCW) 


26719 (DOE/ERA—0048) Standby Conservation Plan No. 2: 
emergency building temperature restrictions. Authorities: need, ration- 
ale, operation. (Department of Energy, Washington, DC (USA). 
Economic — Administration). Feb 1979. 29p. Dep. NTIS, 
PC A03/MF AOl. 

The text of the Emergency Building Temperature Restric- 
tions is given. The Plan shall not become effective unless the 
President has found that putting the Plan into effect is required by a 
severe energy supply interruption or in order to fulfill obligations of 
the United States under the international energy program; and has 
trasmitted such finding to the Congress with a statement of the 
effective date and manner for exercise of the Plan. This Plan may 
remain in effect for no more than nine months, and may be earlier 
rescinded by the President. Then, the text includes definitions, 
heating and cooling, hot water, reports and recordkeeping, opera- 
tors, customer lists, relation to state law, administrative provisions, 
public informaion, penalties, report. The statement of the need for, 
rationale and operation of the Plan is next given. The Plan would 
apply in each state or political subdivision thereof and preempt 
inconsistent state or local law. (MCW) 


26720 (DOE/IR—0034) Some perspectives on energy conserva- 
tion outreach programs. (Delta Research Corp., Arlington, VA 
(USA)). Jul 1978. 97p. Dep. NTIS, PC A06/MF AO1. 

Most government and selected private-sector energy conser- 
vation outreach programs are reviewed and summarized, notably 
those that have features in common with the Energy Extension 
Service of the U.S. Department of Energy. Expenditures for FY 
1978 are tabulated for major government programs, and estimates of 
per capita expenditures by public and private electric and gas utilities 
in the field of energy conservation are made. In the ten Energy 
Extension Service pilot states, funding amounts to $0.69 per capita 
while utility company conservation efforts average $0.95 per capita. 
There is an estimated total of $100 million annually spent for energy 
outreach in FY 1978, in the 10 pilot states (in which 54 million 
people reside). Of this figure $37 million is being spent by all Federal 
agencies, of which the Energy Extension Service accounts for 
approximately $9 million. 


26721 (EDM—77-62) Federal agencies can do more to promote 
energy conservation by government contractors. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 30 Sep 
1977. 82p. General Accounting Office, Washington, DC 

Report to the Congress by the Comptroller General of the 
United States. Portions of document are illegible. 

Information is provided to Federal agencies and the Congress 
on the effectiveness of agency efforts to promote voluntary energy 
conservation by Government contractors. These efforts have not 
been very effective. While contractors have taken specific energy 
conservation actions, further energy savings of up to 20% are 
possible if all contractors set up viable energy management programs 
in their plants. Because of possible high energy savings the Govern- 
ment must work effectively as a unit to foster and promote energy 
conservation. Specific recommendations are made for such coordi- 
nated efforts by the Office of Management and Budget, Department 
of Energy, Department of Commerce, and Department of Defense, 
and for congressional actions to provide incentives for industrial 
energy conservation. (LCL) 


26722 (LBL—7896(Pt.1)) Energy conservation: policy issues and 
end-use scenarios of savings potential. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1978. Contract W-7405- 
ENG-48. 46p. Dep. NTIS, PC A03/MF AO1. 

The enclosed work is based on previous research during this 
fiscal year, contained in Construction of Energy Conservation Sce- 
narios: Interim Report of Work in Progress, June 1978. Five subjects 
were investigated and summaries were published for each subject in 
separate publications. This publication summarizes policy issues on 
the five subjects: tradeoffs of municipal solid-waste-processing alter- 
natives (economics of garbage collection; mechanical versus home 
separation of recyclables); policy barriers and investment decisions 
in industry (methodology for identification of potential barriers to 
industrial energy conservation; process of industrial investment deci- 
sion making); energy-efficient recreational travel (information 
system to promote energy-efficient recreational travel; recreational 
travel; national importance and individual decision making); energy- 
efficient buildings (causes of litigation against energy-conservation 
building codes; description of the building process); and end-use 
energy-conservation data base and scenaerios (residential; commer- 
cial; transportation; and industrial). 


26723 (LBL—7896(Pt.2)) Energy conservation: policy issues and 
end-use scenarios of savings potential. Part 2. Tradeoffs of municipal 
solid-waste-processing alternatives. Codina, R.; Langlois, C. (Califor- 
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nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. 
Contract W-7405-ENG-48. Sip. Dep. NTIS, PC A04/MF AOI. 
The objective of this report is to assess the comparative 
performance and advantages of the various garbage-processing or 
disposal (landfill) techniques, and to address the issue of large-scale 
recycling of waste material. Five general methods are discussed: 
close-in landfill, remote landfill, refuse-derived solid fuel (RDSF), 
pyrolysis, and incineration. The major issue at this time concerning 
municipal solid waste disposal is whether to continue with landfill as 
the primary method or to use some combination of source separa- 
tion, resource recovery, and energy generation. The constraints 
surrounding this issue are capital and labor costs, technical feasibil- 
ity, environmental impacts—especially air pollution—marketability 
of the derived energy and recycled resources, and public coopera- 


tion. (MCW) 


26724 (NP—23517) Energy: selected resource materials for de- 
veloping energy education/conservation programs. Wert, J.M.; Worth- 
ington, B.K. (National Wildlife Federation, Washington, DC 

SA)). 1978. 32p. National Wildlife Federation, 1412 16th St., NW, 
Washington, DC. 

This is a selected listing of reference materials for use in 
developing —- education/conservation programs for all grade 
levels. Material from 57 sources is given, with as many as 10 items 
available from some sources. 


26725 (NP—23543) Energy conservation plan report: 1978 revi- 
sion. (Illinois Dept. of Business and Economic Development, Spring- 
field (USA). Div. of Energy). Jan 1978. 215p. Illinois Dept. of 
Business and Economic Development, Springfield, IL. 

The approach taken in developing this plan emphasized these 
concepts: saving 5% (mandated by PL 94-163) or more of the 
projected 1980 energy consumption within Illinois; realizing energy 
savings in a manner that is both cost-beneficial and broad-ran ing in 
its impact among the people of Illinois; taking advantage of ideas 
from as many energy-use sectors and users as possible; increasing the 
efficiency in state government through interagency cooperation and 
consolidation of existing energy-related programs; involving as many 
state agencies as possible in energy-conservation outreach activities; 
and establishing one agency to set general guidelines and standards 
and evaluate all energy-conservation programs administered by state 

overnment. The Sdiewien programs are described: the State Plan; 
nergy Data Information System; Energy-Efficient Thermal and 


Lighting Standards; Energy-Efficient Procurement by State and 
Local Government; Ride-sharing Program; Homeowner's Extension 
Program; Commercial/Industrial Energy-Conservation Program; 
Farm Energy-Conservation Program; Low-Energy Corn-Drying 
Program; Energy Management by Public Utilities Program; Energy- 
Management Assistance to Local Governments Program; and 
School Energy Management Program. (MCW) 


26726 (P—5858) Modeling the response of the domestic auto- 
mobile industry to mandates for increased fuel economy: an industry 
model. Stucker, J.P.; Burright, B.K.; Mooz, W.E. (RAND Corp., 
Santa Monica, CA (USA)). Jun 1977. 40p. RAND Corp., Santa 
Monica, CA. 

Predicting the effects of taxes on the price/quantity response 
of profit-maximizing firms is a problem frequently encountered in 
economic analysis. This paper deals with the response of the domes- 
tic automobile industry, a multi-product industry, to mandates for 
increased new-car fuel economy as legislated in the Energy Policy 
and Conservation Act of 1975. This law requires the sales-weighted 
average of new-car fuel economy for each major manufacturer to 
increase on a prescribed schedule from 1978 through 1985. The 
authors explicitly model and project the full, long-run response of 
the domestic automobile industry to fuel-economy mandates with a 
simple industry model. Their approach assumes that the domestic 
automobile industry acts as if it were a single entity maximizing the 
joint profits of its members. The monopoly assumption, while clearly 
not doing full justice to the price leadership form of oligopoly 
actually existing in the domestic market, provides insights that are 
obscured in most other studies by the (usually implicit) assumption 
of purely competitive markets. 


26727 (PB—283758) Study of alternative strategies and methods 
for conserving energy. Final report. (Boston Univ., MA (USA). 
School of Social Work). Apr 1977. Contract NSF-C845. 379p. 
(BDM/W—77-131-TR). NTIS PC A17/MF A011. 

Objectives of the study were: (1) to identify and analyze 
alternative methods, means, and techniques, for controlling and 
moderating the consumption of energy; (2) to evaluate the impact of 
regulatory actions, taxes, incentives, subsidies or other strategies and 
methods on alternative physical technologies for energy conserva- 
tion; and (3) to evaluate, macro- and micro-economic impacts and 
consequences of alternative energy conservation methods, means 
and techniques on work, leisure, life styles, and institutions on a 
local, regional, and national level. The study excludes automobile 
and related road vehicle energy consumption control strategies, but 
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includes those for residential, commercial, industrial, and other 
energy end-use sectors. The time frame is from 1973 to 1990/2000, 
with emphasis on the period 1973-1980. 


26728 Iron ore: energy, labor, and capital changes with technol- 
ogy. Kakela, P.J. poy State Univ., Lansing). Science; 202: No. 
4373, 1151-1157(15 Dec 1978). 

Resource gathering is depending on leaner crude ores. Iron 
ore mining typifies this trend. To make lean taconite iron ores useful 
required a technologic breakthrough—pelletization. The shift to iron 
ore pellets has the advantage that they require less energy and labor 
per ton of molten iron than high-grade naturally concentrated ores. 
Increased reliance o _——7 causes a geographic shift of some jobs 

and environmental effects from blast furnaces to iron ore mines. 


26729 Energy conservation policies. Kneese, A.V. (Univ. of 
New Mexico, Albuquerque). Nat. oo J.; 18: No. 4, 815-823(Oct . 
1978). 

An economic framework is used to examine policies that 
affect natural resource development and consumption, with empha- 
sis on those policies designed to retard resource depletion. Economic 
policies—both those altering economic incentives and those adminis- 
tering standards—are found to have multiple institutional biases that 
have tended to promote exploitation. The response to this has been 
conservation legislation that is piecemeal and cumbersome. The 
author recommends a more straightforward program to deregulate 
prices and to use taxes rather than selective incentives to monitor the 
market and control consumption. 


26730 Energy conservation--energy pricing: experience of the 
Federal Republic of Germany. Danner, W. Gas, Wasser, Waerme; 32: 
No. 8, 261-267(Aug 1978). (In German). 

Measures taken by the Bonn government to conserve heat 
and reduce electric power consumption in private homes are re- 
viewed. The present pricing policy of the government is criticized 
by the author for being too degressive and actually encouraging 
energy waste. The intention of the government to eliminate the 
present overly degressive pricing structure for individual households 
is supported, although, to mitigate somewhat the effect on the 
consumer, the author proposes that the increases be added to the 
cost of the actual power consumed, while the basic service charge 
should be somewhat reduced. 


26731 Amended version of the act for promoting the moderniza- 
tion of buildings and measures for conserving heating energy. Bundes- 
gesetzblatt, Teil 1; No. 38, 993-1016(Jul 1978). (In German). 

The text of the act which has the following sections: aims of 
public promotion; buildings falling under the act; modernization, 
energy conservation, maintenance; modernization measures; promo- 
tion of modernization; financial aids of the government; distribution 
of governmental funds; governmental securities; information by the 
government; general preconditions for promotion; fixing focal 
points; use of funds; granting of funds; rent after modernization; 
premature termination of obligations for new tenancies; excessive 
rent; rent for fixed-price new buildings; with drawal of promotion; 
exemption; toleration of modernization; promotion of energy-saving 
measures in rooms of juristic persons; promotion of energy-saving 
measures in connection with construction of buildings; powers of 
disposal, usufructuary rights; authorization; special regulation for 
Berlin; sections 23-27 remain; amendment of the rents for old dwell- 
pad — Berlin; city-state clause; Berlin clause; validity in the 

and. 


26732 Invitation of the EC to tender for energy conservation. 

Technol.-Nachr. Manage.-Inf.; No.” 243, 5-7(Jul 1978). (In Gone. 
In a third invitation to tender for financial aids for ener; 

conservation demonstration projects, the EC Commission calls for 

proposals. The Commission will promote joint energy-conservation 

demonstration projects at 25-49% of the overall costs, if these 

projects lead to major increases in the utilization of the 

carrier in question, The precondition is that the facilities to 

erected make use of new equipment, methods, or products on a a 

scale, or apply known methods or products in a new way. The EC 

Commission has added to the text Pot the tender a list of 

fields of application. Proposals were due to be in by Sept. 

The text of the tender is presented. 


26733 Energy saving: an important new energy source. Experts 
from 6 countries in discussion. Schaefer, H. Umsch. Wiss. Tech.; 78: 
No. 11, 327-342(Jun 1978). (In German). 

In February 1978, a ‘Euro-Round-Table’ discussion on ques- 
tions of energy policy and energy technology took place in Luxem- 
bourg where experts from six European countries voiced their 
opinion on energy problems. The experts came from France, Bel- 
gium, Great Britain, Italy, Luxembourg, and West Germany. Each 
of the six experts first made a statement on energy problems and 
energy research in his own country. Finally, the experts were asked 
to comment on the following problems from their own countries’ 





2772 ENERGY RESEARCH ABSTRACTS 


point of view: Primary energy demand, possible shortages, energy 
saving, realisable new energy sources (up to 1985), and environmen- 
tal aspects in energy saving. 


26734 New energy conservation scheme...and energy 
scheme extended. Energy Manage. (London); 2(Jun 1978). 

The government's new energy scheme provides financial 
incentives for investments in three categories of energy conserva- 
tion—boiler replacement or modification, building insulation, and 
combined heat and power (CHP) systems. Twenty-five percent 
grants will be available for the first two categories, while CHP aid 
will be negotiated. The new scheme also requires appraisal and 
supervision by a consultant, with grants available to defray half the 
consultant's salary as long as the approved project meets a minimum 
sum. The chosen categories, determined by DOE to be the most 
likely to save energy and improve efficiency, coincide with the 
decision to extend and improve the Department's Energy Survey 
Scheme (ESS) for helping small and medium firms. The ESS pro- 
vides a one-day advisory service as well as more extensive energy 
audits. The four-year-old Energy Saving Loan Scheme (ESLS) will 
be terminated. 


26735 360M annual savings by industry possible. Wilson, 
J. (National Physical Lab., Teddington, Eng.). Energy Manage. 
(London); 2-3(Apr 1978). 

Energy saving in industry in the UK does not necessarily 
entail large capital outlay. Nationally, 370 million pounds a year 
could be saved on fuel costs by adopting short-term measures. 
Although the overall capital investment required would amount to 
560 million pounds, on average the money spent would be paid back 
in reduced fuel costs over about 18 months. In addition, there are 
many useful ideas which cost virtually nothing to implement but 
which can save a considerable amount of energy. These are the 
findings of a preliminary analysis of the energy-saving potential in 
industry published by the Department of Industry in connection 
with the Industrial Energy Thrift Scheme. This scheme was started 
in 1976 with two objectives. The first is to promote the more 
efficient use of energy in industry through improvements in process 
efficiency and the adoption of good housekeeping practices. The 
second is to gather information on ways in which energy can be used 
to benefit manufacturing industry as a whole or one particular 
sector. The Department of Industry's report analyses the findings 
made during the first phase of its operation. Initially two-thirds of 
the manufacturing sites in the country were approached with a view 
to participate in the scheme and as a result of the response, more 
than 2,200 confidential visits were made by experts from appropriate 
research associations and independent fuel consultants. During these 
visitscompanies were advised on ways to save energy and improve 
its use, and this was followed up by a confidential, individual, 
written report to each company. Large savings could be made by 
improving building insulation and reducing heat loss through open- 
ings such as loading bays. (MCW) 


26736 Emergy economy in the chemical industry. Kantyka, T.A. 
Energy Manage. (London); 4-5(Apr 1978). 

The chemical industry is one of the most efficient and suc- 
cessful sectors of the British economy. It is an industry based on high 
technology and it operates in a very competitive market. e 
chemical industry consumes 14 percent of the energy used by 
industry or 6 percent of total UK energy consumption. In addition it 
uses 6 percent of natural gas and 9 percent of oil as feedstock. The 
overall position of energy consumption by the UK chemical industry 
is illustrated for the period 1965 to 1976. The energy-consumption 
index is plotted versus the output index. Between 1969 and 1973 the 
energy coefficient, defined as the ratio of the growth rate of energy 
consumption to the corresponding growth rate of output, is only 
about 0.5; this was achieved by the substantial increase in size of the 
manufacturing units and by technological improvements. A further 
significant drop in energy consumption is observed since 1973 as a 
result of energy-conservation effort. This is being achieved by 
increasing use of waste products, fuel replacement, improved house- 
keeping, and capital investment. Further savings are possible by 
development of less energy intensive processes, improved technol- 
ogy, and design. (MCW) 


26737 Project Conserve in Illinois, Springfield, IL; Illinois Dept. 
¢  — and Economic Development Gan 1978). 16p. (NP— 
The Project Conserve computer audit is one of seven pro- 

oe elements in the Homeowners’s Energy Extension Program 
ded by the ECPA of 1975. It provides homeowners with informa- 
tion on what they can do to save energy and money. Data supplied 
by the homeowner on a questionnaire is processed by computer to 
produce a report containing the cost and savings of do-it-yourself or 
contractor-installed energy conservation actions: storm windows and 
doors, ceiling insulation, weather stripping/caulking, or thermostat 
setback. It is estimated that this program could save over 18 trillion 


survey 
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Btu's per year in heating and cooling. This report summarizes how 
the project will be carried out in Illinois. (MCW) 


26738 Supplemental energy conservation plan report: 1978 revi- 
sion. Springfield, IL; Institute of Natural Resources (1978). 80p. 
(NP—23544). Institute of Natural Resources, Springfield, IL. 

Portions of document are illegible. 

The Illinois supplemental Energy Conservation Plan goes 
beyond the minimum requirements of the Energy Conservation and 
Production Act of 1975. Increased public awareness of energy 
conservation and of renewable energy resource technologies is a 
major goal of this Plan. After the Plan summary is given, the 
following are discussed: administration of the State Plan; the Energy 
Conservation Information Program; intergovernmental coordina- 
tion; energy management in state buildings and facilities; the Waste 
to Energy and Resource Recovery Program; and the Solar Assist- 
ance Program. (MCW) 


26739 Benefit/cost analysis of fuel-economy standards for pas- 
senger cars, model years 1981-84. Podar, M.K. University Park, PA; 
Pennsylvania State Univ. (1978). 186p. University Microfilms Order 
No. 78-18,785. 

Thesis (Ph. D.). 

The primary purpose of this research was to assess the capital 
requirements, variable manufacturing costs, potential retail price 
increases, and cost savings associated with the various technological 
changes available to the domestic automobile manufacturers for 
improving the fuel economy of the domestic automobile. The analy- 
sis supported the promulgation of fleet-average fuel economy stand- 
ards of 22, 24, 26, and 27 mpg for MYs 1981, 1982, 1983, and 1984, 
maemrey. The analysis demonstrates that while the manufacturers 
will incur additional capital a to improve their corporate 
fleet-average fuel economy, the magnitude of these is quite small 
considering the capital expenditures incurred in the normal course of 
business. The retail price increases, in order to recover additional 
capital expenditures and to pass variable manufacturing costs on to 
the consumer, are quite small, less than one percent per year. The 
fuel economy improvements, on the other hand, result in cost 
savings to the buyer of a more fuel-efficient car. The analysis also 
demonstrates that the national economy benefits as the positive 
impact on employment of increased capital expenditures more than 
offsets the adverse impact of potential sales losses (due to retail price 
increases). The resultant fuel savings are substantial. 


26740 Selected energy management options for small business 
and local government. Wert, J.M.; Worthington, B.K. University 
Park, PA; Pennsylvania State Univ. (1978). 18p. (NP—23552). 

This comprehensive energy conservation option list identifies 
over 250 potential energy saving practices and procedures available 
to small businessmen and local government officials. The selected 
options, if implemented, can result in a significant reduction in total 
energy consumption. However, every option is not a potential 
energy saver for all businesses, institutions, or offices. 


26741 Diesel Fuel and Gasoline Conservation Act of 1977. Hear- 
ing before the Subcommittee on Energy Conservation and Regulation 
of the Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, first session. Washington, DC; Com- 
mittee on Energy and Natural Resources (1978). 131p. GPO. 

The Diesel Fuel and Gasoline Conservation Act of i977 was 
enacted “to provide energy conservation by alleviating current and 
continuing fuel waste, to reduce empty vehicle momenta, and to 
increase efficiency in transporting goods by motor carriers which 
will ultimately benefit consumers, and for other purposes.” The 
Robinson-Patman Act was never intended to prevent backhauling, 
particularly backhaulings which were not discriminatory, which 
would not lead to any monopolistic practices and did not, in any 
way, deter competition. However, out of either misinterpretation of 
the Robinson-Patman Act or because of overcaution on the part of 
those who interpreted it, a practice grew of permitting backhauling, 
but not allowing backhaul allowances to differ even when there was 
a significant difference in the cost of delivery to the different 
customer. This hearing addresses that question. S. 1699 in effect says 
it is not unlawful to offer differing backhaul allowances if they are 
cost-justified, but those allowances must be offered in a nondiscri- 
minatory manner so as to satisfy the conditions and provisions of the 
Robinson-Patman Act. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 25346, 25347, 25445, 26676, 
26733, 26769, 26782, 26819, 26946, 26969, 26970 


26742 (AED-CONF—78-155-034) Harvest factor: assessment 
key for efficient energy utilization. Moeller, U.; Brabandt, G. 
(Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.)). 1978. 





MAY 31, 1979 


a. (In German). (CONF-7804102—1). Dep. NTIS, PC A02/MF 
AOl. 


From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

The question is discussed of whether new criteria are needed 
which do the problem of assured energy supply more justice than 
conventional economic viability considerations, and whether a new 
key would thereby be created for using the remaining energy 
reserves more efficiently. Critical points for the proponents of the 
‘harvest’ factor can be classified as follows: replaceability of money 
by energy; methodical shortcomings in practical application; and the 
partial aspect theorem. These problems are analyzed. 


26743 (DOE/EIA—0036/2(App.)) Annual report to Congress. 

Volume II, appendix. Summary data inputs and forecasts for 1985 and 

1990. (Department of Energy, Washington, DC (USA). Energy 

Information Administration). Sep 1978. 739p. Dep. NTIS, PC A99/ 
F AOl. 

This EIA Report provides a summary of the key parameters, 
assumptions, and data inputs for the projections of the Energy 
Information Administration Annual Report to Congress, Volume II, 
April 1978. Section 2 of this memorandum provides a brief overview 
of the series projection approach utilized for the Administration 
Annual Report. The combinations of macroeconomic, energy re- 
serves, and world crude oil price assumptions used in the projections 
are also summarized in Section 2. Section 3 illustrates the linkages of 
the various models used to generate the forecasts. A list of the key 
values and assumptions used as inputs to the Project Independence 
Evaluation System (PIES) is presented in Section 4. A summary 
table of the six forecast estimates generated by PIES appears in 
Section 5. The complete computer output of PIES for each of the 
projection series is contained in Appendix A. All of the data inputs 
used for each series are included in Appendix B. Four regional maps 
illustrating the oil and gas supply, refinery, Department of Energy, 
and coal supply regions are in Appendix C. Appendix D contains a 
list of the units of measure and conversion factors included in this 
report. 


26744 (NP—23500) Estimating UK energy demand for the year 
2,000: a sectoral approach. Chesshire, J.H.; Surrey, A.J. (Sussex 
Univ., Brighton (UK)). Feb 1978. 83p. Dep. NTIS (US Sales Only), 
PC A05/MF AOl. 

SPRU Occasional Paper Series No. 5. 

Previous scenario work was largely based on a ‘top down’ 
approach in which total energy demand was estimated as a function 
of gross domestic product (GDP), using an assumed energy coeffi- 
cient that expresses the proportional change in energy consumption 
in response to a 1% change in the level of GDP. Serious limitations 
of this approach are the use of energy coefficient and its inability to 
distinguish between ‘competitive’ fuel demands. The advantages of 
the sectoral approach are discussed. It enables the projected level 
and composition of tortal energy demand to be explained in terms of 
postulated developments in each main sector of the economy, there- 
by avoiding the need to assume a direct casual relationship between 
the level of GDP and total energy consumption. It also permits 
‘competitive’ and ‘specific’ demands to be broadly identified. It 
provides a means of incorporating the results of detailed studies of 
individual firms, processes, and products in policy-related work. 
Results obtained in this paper are compared with projections ob- 
tained in Energy Commission Paper No. 1. Summing the sector 
projections for 2000 gives a range of final energy consumption of 
60.8 to 81.4 bn therms. The estimates are surprisingly close to ECP- 
1. Final energy consumption (domestic, transport, other final con- 
sumers, iron and steel, manufacturing); electricity conversion; and 
primary fuel consumption (coal, oil, natural gas, nuclear, hydro data 
are provided. (MCW) 


26745 (NP—23535) Sources of energy data for Illinois. Price, 
J.P.; Farr, J.S. (Mathematica, Inc., Philadelphia, PA (USA). Math- 
tech Div.). 29 Apr 1976. 290p. Inst. of Natural Resources, 222 South 
College, Springfield, IL 62706. 

A compendium of Illinois statistical data sources and an 
assessment of their important characteristics are presented. The type 
of data includes Illinois energy demand and end use, supply, flow, 
prices, facilities, processing, exploration, production, and resources, 
as well as related demographic, economic, and environmental data. 
This report consists of an introduction, over 130 summary descrip- 
tions of data sources, and indices to those sources. The descriptions 
are grouped by fuel and type of data (production, price, shipment, 
etc.). Those sources that have data on all major energy sources (coal, 
oil, gas, and electric power) are grouped under “Multiple Fuel Data 
Sources.” The other sources of energy data are grouped in the 
category that best describes the majority of the data. Those descrip- 
tions that include sources of data on weather, population, employ- 
ment, and other associated subjects are grouped under “Energy 
Related Variables.” Source and subject indexes comprise Part II. 
(MCW) 


ENERGY MANAGEMENT AND POLICY 2773 


26746 (ORNL/CON—27) Fuel choice and aggregate energy 
demand in the commercial sector. Cohn, S. (Oak Ridge National Lab., 
TN (USA)). Dec 1978. Contract W-7405-ENG-26. 51p. Dep. NTIS, 
PC A04/MF AOl1. 

This report presents a fuel choice and aggregate-demand 
model of energy use in the commercial sector of the United States. 
The model structure is dynamic with short-run fuel-price responses 
estimated to be close to those of the residential sector. Of the three 
fuels analyzed, electricity consumption exhibits a greater response to 
its own price than either natural gas or fuel oil. In addition, electric- 
ity price increases have the largest effect on end-use energy conser- 
vation in the commercial sector. An improved commercial energy- 
use data base is developed which removes the residential portion of 
electricity and natural gas use that traditional energy-consumption 
data sources assign to the commercial sector. In addition, household 
and commercial petroleum use is differentiated on a state-by-state 
basis. 


26747 (ORNL/Sub—78/13536/1) Worldwide transportation/ 
energy demand forecast: 1975—2000. Ayres, R.U. (Delta Research 
Corp., Arlington, VA (USA)). Oct 1978. Contract W-7405-ENG-26. 
105p. Dep. NTIS, PC A06/MF AO1. 

Worldwide transportation energy demand for both commod- 
ities and passengers are forecast for 1975—2000. Much data are 
compiled in 68 figures and 20 tables. The long-range forecast meth- 
odology is first described. Then regional aggregation and economic/ 
demographic projects are covered. Information on transportation 
projections and transportation energy projections complete the 
chapters. A transportation energy data base is discussed in Appendix 
A with a complete list of transportation variables that are re 
rated in the data base tabulated. Energy coefficients are incl in 
Appendix B. (MCW) 


26748 Energiewirtschaft und Raumordnungspolitik. Moeglichkei- 
ten einer Integration energiewirtschaftspolitischer Massnahmen in das 
Instrumentarium der Raumordnungspolitik. (Energy economy and area 
planning policy. Possibilities of integrating measures concerning 
energy economy policies into the instrument of area planning policy). 
Busse, F.J. Muenchen, Germany, F.R.; Florents (1978). 434p. (I 
German). 

Thesis. 

First of all, the sphere of the Federal Republic of Germany's 
area planning and energy economy policies is dealt with separately. 
Overlapping areas are printed out and more closely investigated 
with a view to the requirements made by area planning policies on 
political measures concerning the energy economy. This is followed 
by an analysis of factors determining the suitability of political 
measures concerning the energy economy for area planning. On this 
basis a catalogue of energy-economy political measures is worked 
out which seems to be appropriate for a purposeful application 
within the framework of the political area planning instrumentarium. 


26749 Oil and natural gas supplies of OECD countries, 1973 to 
1976. Pott, E. Glueckauf; 114: No. 13, 577-581(Jul 1978). (In 
German). 

The main data on the structure and development of mineral 
oil and natural gas imports of OECD countries since the 1973 ‘oil 
crisis’ are listed. There have been regional differences in mineral oil 
supply since the oil crisis. For the first time, the USA have become 
the world’s greatest crude oil importers, while crude oil ——s 
showed a backward tendency in the EC and Japan. Nat gas 
imports of OECD countries showed a further increase. The Federal 
Republic of Germany was the greatest natural gas importer of the 
world. The trends on the world market for crude oil and natural gas 
in 1977 are pointed out. 


26750 What will come after oil and gas. Development tendencies 
of energy aon. Edye, E. (Esso A.G., Hamburg (Germany, F.R.)). 
Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: No. 2, 68- 
73(Feb 1978). (In German). 

By way of introduction the world reserves of energy raw 
material are estimated and assessed with regard to their bilities 
of use. The epochs of energy supply and the demand for primary 
energy in the world and its coverage are summarized for the period 
1900-2100. The preview shows that a) oil and gas will have reached 
their production maximum by the year 2000, b) coal as a raw 
material for energy is becoming important again, c) non-fossil energy 
carriers will have to take over more than half of the world’s ener, 
supply from, 2025 on, and d) nuclear fission only can satisfy the 
energy demand. The second part of the article deals more thorough- 
ly with the future of coal, its reserves and its exploitation. It 
describes the whole uranium cycle and the principles of boiling 
water, pressurized-water, breeding and high-temperature reactors; it 
touches on the economy of nuclear power plants and compares the 
prices of electricity from nuclear and from fossil-fuel plants. 


26751 Sunlight as a global energy option for mankind. Weingart, 
J.M. (International Inst. for Applied Systems Analysis, Laxenburg, 
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Austria). pp 465-478 of Solar diversification. Vol. 2.2. Boeer, K.W.; 
Frants, G.E. (eds.). Newark, DE; American Section of the Interna- 
tional Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Achieving and sustaining a decent livable world for all is one 
of the central goals for human society. While an abundant supply of 
energy is not in itself a determinant of such a world, it is nevertheless 
essential. A careful inquiry suggests that sunlight could eventually be 
the primary and even exclusive source of heat, electricity and 
synthetic fuels for the entire world, continuously and externally on a 
scale (upwards of 100 TW) generally regarded possible only with 
fusion or with fission via the fast breeder. This could be achieved 
through a global network of solar conversion facilities coupled with 
appropriate energy transport and storage systems, and appears to be 
possible within acceptable constraints on a payback time, capi- 
tal investment, and available suitable land. The environmental and 
social consequences are not negligible but appear far less problemati- 
cal than those likely with fission or fusion alternatives used on the 
same scale. The political consequences are likely to be the most far- 
reaching, for while the fast breeder reactor permits individual coun- 
tries to eventually achieve complete energy independence, running 
the world from sunlight will require extensive international coopera- 
tion. It is possible that such a solar energy system could facilitate a 
safer, more stable world than with the fission options. 


26752 Contributions to Economic Analysis, 120. (International 
studies of the demand for energy). Nordhaus, W.D. (ed.). Amsterdam, 
Netherlands; North-Holland Publishing Co. (1977). 347p. (CONF- 
7505110—P2). Elsevier North-Holland, 52 Vanderbilt Avenue, New 
York, NY 10017 $27.50. 

From Workshop on energy demands; Schloss Laxenburg, 
Austria (22 May 1975). 

This study evolves from a workshop held in Laxenburg 
where the IIASA is located during May 22—23, 1975. (EAPA 
2:1790). The 16 papers in this volume in most cases have been 
updated or revised. The OECD forecasts (Hamilton, chapter 14) 
were completely redone. In addition, a survey of studies of the 
demand for energy was added especially for this volume (Taylor, 
chapter 1). The IIASA energy study considers the aspects of: energy 
demand; energy resources; options for the long-range supply of large 
amounts of energy (nuclear, solar, coal); constraints for the build-up 
of modern energy systems, specifically impacts on the climate, 
market penetration mechanisms, risks and risk ter pr and strat- 
egies for the transition from contemporary to future energy systems. 
A most powerful tool for studying energy demand is the economic 
approach of studying price and income elasticities. Another ap- 
proach to the understanding of energy demand is the accounting of 
energy, known as energy analysis. (MCW) 


26753 Advisory Council on Energy Conservation. Paper 3. 
Energy prospects. London, England; Her Majesty's Stationary Office 
(1976). 37p. (NP—23298). 

This report provides background material on energy supply 
and demand with a view to assisting an examination of general 
questions of energy policy. The first part of the report is concerned 
with the world energy picture beginning with historical data on 
energy supply and demand and a description of energy reserves and 
resources. Then follow projections of possible future patterns of 
world energy demand and supply under assumptions of high eco- 
nomic growth and low economic growth. The second part of the 
report describes some features of the United Kingdom energy scene 
beginning with a brief indication of historical data, continuing with 
projections of energy supply and demand to the year 2000, and 
concluding with notes on some policy questions that may arise. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 25345, 25356, 25705, 25862, 
25863, 25864, 25865, 25866, 25867, 26677, 26678, 26680, 26681, 
26686, 26690, 26693, 26695, 26698, 26716, 26717, 26718, 26719, 
26729, 26730, 26731, 26732, 26741, 26784, 26791, 26805, 26808, 
26810, 26814, 26954 


26754 (BNWL—2084(RAP-5)) Influence of selected federal stat- 
utes on energy development. Curry, M.; Greene, M. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1976. Contract EY-76- 
C-06-1830. 87p. Dep. NTIS, PC AO5/MF AO1. 

Several basic concepts regarding the Federal role in the 
energy development process are highlighted. First, Federal legisla- 
tion influencing energy projects and resulting impacts encompasses 
not only direct Federal regulation and administration of energy 
research and development but also regulation of environmental 
impacts, and the provision of several assistance programs for com- 
munity development. In addition, statutes which set priorities for the 
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research and development of various energy alternatives will influ- 
ence the future direction of this country’s energy program. Second, 
Federal ownership and control of land and resource rights in the 
western states is significant. As the major landowner in these re- 
source-rich states, the Federal government is the primary actor in 
formulating and carrying out regulations which determine the direc- 
tion and extent of energy development in this region. The Federal 
government's power to regulate leasing and development of the oil 
and natural gas resources beneath the Outer Continental Shelf makes 
it a major controller of the development of these resources. Land 
and mineral ownership in the western states and control of the Outer 
Continental Shelf, plus Federal control over the licensing of nuclear 
power plants, contribute to the Federal government's ability to 
assure that Federal policy with regard to the direction and magni- 
tude of resource development will be carried out. 


26755 (BNWL—2084(RAP-14)) Citizen involvement in energy 
decision making. Curry, M.G.; Olsen, M.E. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Mar 1977. Contract EY-76-C-06- 
1830. 24p. Dep. NTIS, PC A02/MF AOl1. 

Citizen involvement in public policy formation is not a new 
concept, but it is still a highly controversial issue. While few people 
deny that citizens should have a role in public policy decisions, there 
is little agreement regarding the nature or extent of this citizen 
participation role. At one extreme is the belief that the citizen role in 
government ends at the ballot box. At the other extreme is the belief 
that citizens should have ultimate control over all public policy 
decisions. Between the two extremes are roles such as (a) informa- 
tion and education recipients, (b) advisory group members, (c) 
partners with decision makers, and (d) partial controllers of specific 
aspects of a policy-making process. Proponents of a more active role 
for citizens argue that citizens are the best judges of all basic policy 
decisions and that policies formulated without citizen involvement 
are likely to meet with resistance and/or be ineffective in meeting 
people’s needs. Opponents of extensive citizen involvement, mean- 
while, maintain that citizens have only a narrow and often misin- 
formed view of the need for and ramifications of certain policies. In 
practice, most citizen involvement efforts have been fairly limited in 
scope, they have played mostly advisory roles in the public policy- 
making arena. Little attention has been given, however, to how 
citizens view the various roles and techniques for implementing 
citizen influence in public decision making, or to what people mean 
by success in citizen participation. The purpose of the study reported 
in this paper was to learn more about the perceived effectiveness and 
appropriateness of various citizen influence techniques. This re- 
search focuses on nuclear power decision making because of its 
visibility as both a local and national issue, and because it is repre- 
sentative of other resource development issues in which citizens are 
becoming highly involved. 


26756 (DOE/EIS—0039-D) Motor gasoline deregulation: draft 
environmental impact statement. (Department of Energy, Washing- 
ton, DC (USA)). Nov 1978. 205p. Pennington’s Office, Div. of 
Program Review and Coordination, NEPA, Washington, DC. 

On the basis of the provisions of the National Environmental 
Policy Act and of public comments received in July 1978 on an 
environmental assessment, the U.S. Department of Energy has deter- 
mined that an Environmental Impact Statement (EIS) should be 
prepared on its proposed action to remove price and allocation 
regulations from motor gasoline. The central factor that led to the 
decision to prepare an EIS was uncertainty as to whether the 
deregulation of gasoline would increase the price differential be- 
tween leaded and unleaded gasoline, and, if so, whether this would 
cause an increase in the use of leaded gasoline in vehicles designed to 
use unleaded fuel only, a subsequent poisoning of their catalysts, and 
a resultant increase in vehicular emissions. This Draft Enviromental 
Impact Statement (DEIS) examines the consequences of misfueling 
potentially caused by the proposed deregulation, as well as alterna- 
tives to the proposed deregulation. Other social, economic, and 
environmental consequences that may be generated by the proposed 
action and its alternatives are also examined. 


26757 (EMD—78-88) GAO work involving Title V of the Energy 
Policy and Conservation Act of 1975. (General Accounting Office, 
Washington, DC (USA)). 4 Oct 1978. 15p. General Accounting 
Office, Washington, DC. 

Report to Congress by Comptroller General of the United 
States. 

This report summarizes the results of GAO audit work under 
Title V of the Energy Policy and Conservation Act of 1975, autho- 
rizing GAO to examine the records of private energy organizations 
to assess and verify the accuracy, reliability, and adequacy of energy 
and financial information. This is GAO’s first separate report on 
Title V work and covers calendar year 1977 and the first 7 months 
of 1978. GAO found Title V to be an effective statutory tool in 
completing its energy reviews--both congressionally requested and 
self-initiated--and believes it holds great promise for future audit 
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work on substantive issues of U.S. energy policy. The law is satisfac- 
tory for these purposes as it now stands. 


26758 (NTIS/PS—78/0961) Energy policy and research plan- 
ning. Volume 2, 1976—September, 1977 (a bibliography with ab- 
stracts). Report for 1976—September 1977. Hundemann, A.S. (Na- 
tional Technical Information Service, Springfield, VA (USA)). Sep 
1978. 240p. 

Citations relative to planning for future U. S. energy needs on 
both national and state government levels are presented. The history 
and development of national and state legislation and regulations, 
Project Independence studies, and assessment of the effects of dereg- 
ulation are included. Technical, economic, and environmental con- 
siderations in energy planning are also covered. (This updated 
bibliography contains 233 abstracts, none of which are new entries 
to the previous edition.) 


26759 (NTIS/PS—78/0962) Energy policy and research plan- 
ning. Volume 3. October, 1977—September, 1978 (a bibliography with 
abstracts). Report for October 1977—September 1978. Hundemann, 
A.S. (National Technical Information Service, Springfield, VA 
(USA)). Sep 1978. 9ip. 

Citations relative to planning for future U. S. energy needs on 
both national and state government levels are presented. The history 
and development of national and state legislation and regulations, 
Project Independence studies, and assessment of the effects of dereg- 
ulation are included. Technical, economic, and environmental con- 
siderations in energy planning are also covered. (This updated 
bibliography contains 85 abstracts, 83 of which are new entries to 
the previous edition.) 


26760 (PB—282706) The impact on small business concerns of 
government regulations that force technological change. Final report. 
(Charleswater Associates, Inc., Boston, MA (USA)). Sep 1975. Con- 
tract SBA-2098-PRA-75. 332p. (CAI—800-F-2R). NTIS PC A15/ 
MF AOl. 

The statutory and regulatory framework in which technol- 
ogy-forcing rule-making occurs, is discussed. This discussion is based 
on an examination of relevant legal, administrative, and other materi- 
als, and on in-depth interviews with agency officials. The nature and 
extent of impacts on small business caused by the regulatory activity, 
on both a macroeconomic and microeconomic level is then exam- 
ined. Former studies done in this field, have been utilized, as well as 
interpolations of that data, surveys conducted of their memberships 
by four small business associations, and extensive interviews with 
trade associations and small business executives. Some relevant con- 
siderations are also presented on pollution control and occupational 
safety technology, and on energy use. Recommendations are pre- 
sented for intervention by the Small Business Administration in the 
federal legislative and regulatory process as an advocate of small 
business needs and interests. Also recommended is financial and 
technical assistance to small businesses by the SBA, and encourage- 
ment of cooperative action among members of the business commu- 
nity. (Portions of this document are not fully legible) 


26761 What energy strategy is there to adopt. Penczynski, P. 
G 


(Siemens AG., Erlangen (Germany, F.R.). 
Forschungslaboratorium). Atomwirtsch., Atomtech.; 23: No. 10, 461- 
464(Oct 1978). (In German). 

The ‘soft energy path’ concept derives from the sociopolitical 
sphere. The inclusion of the energy sector as an important part of 
our society is to prepare the technical side of this social change. The 
concept is clearly directed against nuclear power as the symbol of a 
centralized structure of energy, industry, population and power. 
However, the technical potential of soft energy technologies is 
incapable of keeping step with the qualitative and quantitative devel- 
opment of mankind and meeting the foreseeable energy requirement. 
The soft energy technologies are those alternative energy sources to 
substitute for oil and gas which require a maximum of capital 
investment. The soft energy approach demands that the industrial- 
ized countries reach zero energy growth as quickly as possible. But 
where is the capital to come from, if there is no more sufficient 
energy for production. If man, with his striving for welfare and his 
interest in self-expression, is really to be the center of these efforts, 
the soft energy approach and its claim of exclusivity must be 
expressed in a model which makes meaningful use of all technical 
possibilities. 

26762 Energy investment in the UK. Sci. Public Policy; 5: No. 3, 
208-213(Jun 1978). 

A principal function of the Energy Commission is to advise 
on the formulation of a long-term, coordinated and integrated 
energy policy. The capital-investment programs for the energy in- 
dustries are central to this. This paper, therefore, as a logical follow- 
up to the commission's initial discussion of the working document on 
energy policy, invites members to consider in the first instance, and 
without prejudice, the possible investment implications of its refer- 
ence case: the scenario of just under 3 percent growth in GDP 


ENERGY MANAGEMENT AND POLICY 2775 


annually. In examining options for energy policy the relative sizes or 
sum total of the energy industries’ capital investment programs 
encompass by no means the only relevant financial considerations. 
Finding the cotiand path financially will involve tradeoffs between 
capital and running costs, between degrees of self-sufficiency and 
imports of fuel, between investment in research and development 
and subsequent purchase of its results elsewhere, and between invest- 
ment in supply and investment in energy conservation. Data on 

rojections of capital expenditures in UK energy industries, 1974— 
5000 , are tabulated. Also tabulated are data on forecasts of expendi- 
tures on possible future UK <g 4 projects such as coal mine 
development, gas-gathering lines, tric power plants, alternative 
energy projects (wave, tidal, etc.) and energy conservation. (MCW) 


26763 New requirements regarding the long-term planning of 
energy industries. Kahn, B. (Inst fuer Energy/Zentralstelle fuer 
Ration Energieanwend Leipzig, E Ger). Energietechnik; 28: No. 5, 
162-165(May 1978). (In German). 

The energy policy of the German Democratic Republic is 
surveyed on the background of the world energy crisis. It is argued 
that, in the long-term, the GDR has to rely on its own resources. 
Rationalization of available technologies is to be pressed on further. 
The use of oil and imported gas has to be restricted only where no 
alternatives are available. It is possible to restrict the use of energy 
through appropriate investments and scientific and technical meas- 
ures. This requires consideration of the problems of evaluation and 
of decision criteria with regard to the use of energy and various 
alternatives. 


26764 Integrated energy planning and balancing: an effective tool 
toward implementing national energy policies. Heinemann, F. (Inst 
fuer Energ/Zentralstelle fuer RAtion Energieanwend, Leipzig, E 
Ger). Energietechnik; 28: No. 5, 168-169(May 1978). (In German). 

It is argued that two requirements must be met to enable a 
planned implementation of the state energy policy of the GDR. 
First, the state tasks for the elaboration of energy plan proposals 
must be scientifically justified by industrial enterprises, financial 
institutions, and supply branches. Their aims must be set so high that 
through them a pressure is exerted for a rational and economic use of 
energy carriers. Secondly, it is necessary to influence actively the 
process of energy plan elaboration and to place it under control of 
the Center for National Energy Use. 


26765 National Energy Plan: options under assumptions of na- 
tional security threat. A report with selected readings prepared by the 
Library of Congress for use by the Committee on Interstate and 
Foreign Commerce, House of Representatives, Ninety-Fifth Congress, 
second session. Washington, DC; Library of Congress (1978). 403p. 
GPO. 

The publication of a report, The National Energy Plan: 
Options Under Assumptions of National Security Threat, and select- 
ed pertinent readings are presented. The report explores the types of 
programs and rationales that would be consistent with a credible, 
near-term national security threat based upon analogous or compara- 
ble war-related mobilizations in the past. This analysis does not 
assess the relative merits of the President's projection of national 
security threat of crisis dimensions against other less drastic interpre- 
tations but accepts that projection and the need for wartime emer- 
gency measures as assumptions for this paper. The National Energy 
Plan in national security terms, primary Federal tasks in a national 
security response, national energy principles in the context of a 
national security response, and a national security orientation for the 
National Energy Plan are subjects covered. Additionally, 36 selected 
readings are presented in these areas: statements on the energy 
problem and national security, Federal procurement options, oil 
impact quotes and fees, production incentives and assistance, and 
mobilizing public and private support. (MCW) 


26766 National Energy Plan: options under assumptions of na- 
tional security threat—or energy policy as if it really mattered. 
Washington, DC; Committees on Interstate and Foreign Commerce 
(1978). 30p. GPO 

In presenting his national energy program, the President 
based his case for that set of extraordinary measures on a perception 
of a serious threat to national and free world security. That threat 
would mature to crisis in the mid-198(’s, as projected by the Presi- 
dent, when world suppliers of oil would be unable or unwilling to 
provide enough oil to meet world needs and prevent economic 
chaos. In this analysis, the dependence of the U.S. and the free world 
on imported oil places free world economic, political, and military 
health at grave near-term risk, requiring an accelerated program to 
reduce oil import dependence and a shift to other fuels, all with the 
equivalent of wartime urgency, vigor, and scale. During the ensuing 
months of executive and congressional action, many commentators 
have noted that neither the concrete elements of the President's plan 
nor the nature and pace of congressional action have been consistent 
with a credibly projected near-term national security crisis. In re- 
sponse to a congressional request, this paper explores the types of 
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programs and rationales that would be consistent with a credible, 
near-term national security threat of the nature described above, 
based upon analogous or comparable war-related mobilizations in 
the past. This analysis does not assess the relative merits of the 
President's projection of national security threat of crisis dimensions 
against other less drastic interpretations but accepts that projection 
= the need for wartime emergency measures as assumptions for 
paper. 


26767 What should be the energy policy of the United States: 
national debate topic for high schools 1978—1979, pursuant to Public 
Law 88-246. Washington, DC; Congressional Research Service 
(1978). 525p. GPC. 

The 1978—1979 debate question for high schools selected by 
the National University Extension Service is "What should be the 
energy policy of the United States.” Under this general heading, the 
three debate propositions are: Resolved, That the Federal govern- 
ment should exclusively control the development and distribution of 
energy resources in the United States; Resolved, That the Federal 
government should establish a comprehensive a to signifi- 
cantly reduce energy consumption in the United States; and Re- 
solved, That the Federal government should establish a comprehen- 
sive Se ry to significantly increase the energy i dence of 
the United States. The following — and bibliography are 
divided into three parts relating to each of the three proposed topics 
plus an introductory part, sey ag be national policy response 
to the energy dilemma. Robert L. berger, analyst in energy 
policy, and Adrienne C. Grenfell, research librarian, with the assist- 
ance of Duane A. Thompson, analyst in energy policy in the 
Environment and Natural Resources Policy Division compiled the 
materials (51 papers) in the document. Bibliographic annotations, 
where included, were prepared by the Library Services Division. 
How did this crisis come about. Partly it came about through the 
lack of foresight. Americans have become accustomed to abundant, 
cheap energy. During the decades of the 1950’s and 1960's, the real 
price of energy in the U.S. fell 28%. And from 1950 until the 
quadrupling of world oil prices in 1973—1974, U.S. consumption of 
energy increased at an average annual rate of 3.5%. As a result of 
the availability of cheap energy, the U.S. developed a stock of 
capital goods—such as homes, cars, and factory equipment—that 
uses energy inefficiently. 


26768 Summary of the analysis of federal incentives used to 
stimulate cnergy energy production. Fassbender, A.G.; Cone, B.W. 
(Battelle Pacific Northwest Labs., Richland, WA). pp 400-408 of 
Solar diversification. Vol. 2.2. Boeer, K.W.; Frants, G.E. (ed.). 
Newark, DE; American Section of the International solar Energy 
Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The Federal Government has acted to shift energy supply 
and demand relationships since 1918. Government actions were 
looked at from economic, political, organizational, and legal points 
of view. These viewpoints resulted in a theoretical typology and 
method for choosing among government actions those considered as 
incentives to energy production. Using the typology of government 
action, a generic approach identified and quantified federal incen- 
tives to energy production in 1976. The incentives provided to the 
major energy sources (nuclear, hydro, electricity, coal, oil, and gas) 
are analyzed along their trajectories from exploration to waste 
management. Fially, insights into potential incentives for solar policy 
are described and conclusions are drawn with respect to the applica- 
tion of solar energy policy. 


26769 Energiepolitik. Kontroversen - Perspektiven. (Energy 
. Controversies - perspectives). Krueper, M. (ed.). Koeln, Ger- 
many, F.R.; Bund (1977). 224p. (In German). 
te chapters written by prominent authors deal with 
economic and social problems that are closely associated with 
energy policy and energy supply. The issues are the energy pro- 
gramme of the Federal government, trade unions and nuclear power, 
energy and = strategies of energy policy, structural problems 
of the petroleum industry, the role of multinational petroleum com- 
panies and cartel authorities in the petroleum business during the 
1973/1974 crisis. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 26067, 26694 


26770 Ship fuels: alternatives to oil. Macintyre, K.R.;. Nav. 
Archit.; No. 4, 211-234(Jul 1978). 

Published information is presented on world reserves of fossil 
and nuclear fuels and of possible rates of depletion of these taking 
into account the constraints of population, capital availability, em- 
ployment and technology. Alternative fuels to oil are identified. 
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Production methods, relative price and availability are forecast for 
the more promising alternatives. The power plants which can use 
these fuels are identified, together with an assessment of their 
practicability. The influence of the various fuels on ship design is 
considered generally and is illustrated in the context of a container 
ship. There follows a forecast of the operating parameters and 
relative cost of the alternatives which end in showing the long term 
advantage of coal as a fuel for ships. 


26771 Possible use of tropical peats as fuel: an example from 
Jamaica. Robinson, E. (Univ of the West Indies, Kingston, Jam). 
Geol. Mijnbouw; 57: No. 2, 297-300(Jun 1978). 

Preliminary examinations of two Holocene coastal peat de- 
posits in Jamaica have indicated more than 150 million wet tons of 
peat, exceeding 10 m depth in places. Most of the peat is of the sedge 
marsh type, bordered on the seaward side by mangrove peats. It 
overlies clays, resting in turn on faulted Tertiary limestone blocks. 
Although ash contents are comparatively high (usually more than 
10%, dry weight basis), peats of this type could be attractive as 
sources of energy in developing countries, such as Jamaica, which 
have no indigenous supplies of fossil fuel. Deposits similar to those in 
Jamaica are probably widespread, but few studies appear to have 
been carried out on peats for fuel in tropical areas. Refs. 


26772 Forgotten fundamentals of the energy crisis. Bartlett, A.A. 
(Univ. of Colorado, Boulder). pp 622-631 of Solar diversification. 
Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; American 
Section of the International Solar Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Using elementary mathematics, the author points out the 
gravity of the energy problem. When a quantity (such as the rate r(t) 
of consumption of a resource) grows a fixed percent per year, the 
growth is exponential. The magnitude of exponential growth is 
described using population trends, savings accounts, and bacteria 
multiplying by division. The length of life of a finite resource when 
the rate of consumption is F nga. exponentially is described using 
elementary mathematics. The question of how long our resources 
will last in a modern industrial society is discussed with the aid of 8 
tables and some false notions about data being presented are pointed 
out. The news media and the energy companies passing out the idea 
that ‘United States coal will last over 500 years” is considered the 
most dangerous statement in the literature by the author. The 
beginning of the statement should have said “at current levels of 
output...”. Data are tabulated that show that at zero rate of growth 
of consumption even the low estimate of the size of the U.S. coal 
resource “will last over 500 years”, but if the government's initial 
plan of increasing coal production at an annual rate of 13% is 
maintained without change, then the low estimate of the U.S. coal 
resource, will be gone in 35 years. The author describes how the 
exponential function provides an interesting solution to the energy 
and resource problems. Seven suggestions are offered by the author. 
(MCG) 


COAL 


REFER ALSO TO CITATION(S) 25346, 25347, 25355, 25356, 
26808, 26968 


26773 Social and economic impacts of increased coal production. 
Canfield, M. Jr. (General Accounting Office, Washington, DC). 
Energy (Stamford, Conn.); 3: No. 4, 22-24(Fal 1978). 

To cope with the socio-economic impacts of population 
growth and urbanization associated with energy development, spe- 
cifically coal production, state and local governments will need 
advance information to prepare for adequate additional facilities and 
services and they will need front-end funds to provide these facilities 
and services before the new people arrive. An influx of new workers 
will bring new ideas, values, and behavior patterns to communities. 
This article reviews steps being taken at local, state, and federal 
levels and by industry to resolve these problems. 


26774 Rational use of EDP through division of labor in the 
development standarized data processing projects in the coal and 
energy industries. Tuemmler, H. (Inst fuer Energ/Zentralstelle fuer 
Ration Energieanwend, Leipzig, E Ger). Energietechnik; 28: No. 5, 
189-190(May 1978). (In German). 

Following the instructions by the Ministry for Coal and 
Energy (MCE) of the GDR, the work on developing standardized 
data processing projects (MCD projects) was begun in 1972. So far 
some work has been accomplished in the following accounting 
fields: labor/wages calculations, output calculations, maintenance, 
cost accounting, sale of solid fuels, tariff rebate accounting. The use 
of MCE projects and the experience derived from it in the coal and 
energy industry undertakings is discussed briefly. 


26775 Raising social working capacity through decrease in sick- 
ness and accidents. Reichhardt, W.; Mueller, W.; Schmitz, H. (Inst 
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fuer Energ/Zentralstelle fuer Ration Energieanwend, Leipzig, E 
Ger). Energietechnik; 28: No. 5, 191-192(May 1978). (In German). 

The proportion of sickness cases due to accidental injuries in 
relation to the total number of sickness cases amounts to 11%. On 
the basis of the standardized computerized accident reporting system 
introduced in the GDR in 1972, the Ministry for Coal and Energy 
has developed a central EDP project, “Accident Cases”. The scope 
of the project, its structure and operation are described briefly. 
Statistical data in graph form are given on the decline in accident 
rate within the Ministry between 1970-1977. The number of reporta- 
ble accidents declined from 3.41 per 100 workers in 1970 to 1.60 per 
100 workers in 1977. 


26776 Future role of coal as raw material and energy source. 
Peters, W. Glueckauf; 114: No. 8, 330-339(Apr 1978). (In German). 

The importance of coal in the energy economy of the future 
having been pointed out, the various coal conversion processes are 
discussed. The technical state and development tendencies of proc- 
esses for coke production, power generation, coal gasification and 
coal liquefaction are described. 


26777 Short-term coal demand modelling. Cohen, B.N.; Uri, 
N.D.; Maybee, J.S. (US Dep of Energy, Washington, DC). Energy 
Commun.; 4: No. 5, 405-431(1978). 

Historically, coal demand has been differentiated into four 
major components: coal demand by electric utilities; industrial and 
other retail coal demand; metallurgical coal demand; and export 
demand for coal. Due to the marked differences in these four sectors, 
the factors upon which expected consumption depends, and the 
quantity and quality of available data, each sector was modeled 
separately. The model described is based upon econometric princi- 
ples and methodologies. The model is used to forecast the consump- 
tion of coal over the next three years. The results indicate an 
aggregate 4.9 annual growth in demand over 1976 levels. 


PETROLEUM 


REFER ALSO TO CITATION(S) 25443, 25444, 25459, 25460, 
25461, 25462, 26717, 26741, 26756 


26778 EEC policies and OPEC involvement in downstream activ- 
ities: prospects for cooperation. Brunner, G. OAPEC News Bull.; 5: 
No. 1, 14-18(Jan 1979). 

The scope for involvement of the Organization of Petroleum 
Exporting Countries (OPEC) in downstream activities of the Euro- 
pean Economic Community (EEC) depends on EEC acceptance of 
an OPEC contribution beyond that of providing raw materials. 
OPEC development strategy emphasizes that technology and social 
infrastructure take a higher priority than monetary expansion in the 
future. Speaking for the EEC, Mr. Brunner commends OPEC's 
recent pricing policies and cohesion and outlines potential EEC— 
OPEC joint efforts in both oil-producing and non-oil-producing 
developing countries. He foresees cooperation in the areas of explo- 
ration, fertilizers, reconstituted crude oil, natural gas liquids and 
liquid petroleum gas, and petrochemicals. 


26779 Direct exploitation as a national policy. Bestani, R. 
OAPEC News Bull.; 4: No. 12, 33-44(Dec 1978). 

A number of strategic, economic, and human factors have 
prompted Algeria to enter the petrochemical market. Among these 
are the desire to improve the standard of living and to develop a 
better position in the international markets. Two development op- 
tions are described: large-capacity units producing largely for export 
and small-capacity units with only marginal overcapacity for export. 
The choice is complicated by the short-term surplus of commodity 
and performance products, the lack of an industrial tradition, and the 
need to develop a commercial infrastructure. Initial investment costs 
will require some time before Algeria's prices are competitive with 
those of industrialized nations, but the availability of raw materials 
will eliminate cost differentials in the long run. 


26780 International Oil. Adelman, M.A. (Massachusetts Inst. of 
Tech., Cambridge). Nat. Resour. J.; 18: No. 4, 725-730(Oct 1978). 

The author finds both the view that oil-producing countries 
are independent agents with Saudi Arabia the dominant firm and the 
view that the Organization of Petroleum Exporting Countries 
(OPEC) is a conventional cartel to be too simplistic for making 
adequate analyses of the economics of international oil production 
and trade. Complicating the supply and demand issues are differen- 
tials in crude oil prices, margins in producing companies, and the 
market shares of suppliers. Noting that talk of gaps and shortages 
and political goals of individual countries are not useful to economic 
analyses, he forecasts a period of real price increases, supply surplus- 
es, and a slow world economy. He advocates taxing schemes, such as 
auctioning U.S. import entitlement, to divert some OPEC revenues 
to the U.S. treasury. 
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26781 Free entry into crude oil and gas production and competi- 
tion in the U.S. oil industry. Jones, R.O. (Univ. of California, Santa 
Barbara); Mead, W.J.; Sorensen, P.E. Nat. Resour. J.; 18: No. 4, 859- 
875(Oct 1978). 

Evidence is presented to show that the U.S. oil industry, 
contrary to much public opinion that seeks to blame large corpora- 
tions for high prices, is competitive and that there is free entry into 
crude oil and natural gas production. A competitive lease market 
exists, for example, in the Outer Continental Shelf market. There are 
no technical or patent barriers to refining and no economies of scale. 
Low concentration levels in retailing and a decline in market shares 
of the largest companies also indicate a competitive market. The lack 
of collusion is evident in the fact that it would be too costly to 
control storage to the extent of restraining output and that there is 
no control over supply access. 


26782 Factors affecting the decline rate of old oil gory 
Flanagan, S.; Tukenmez, E.; Uri, N.D. Energy (Stamford, Conn.); 3 
No. 4, 19-21(Fal 1978). 

Estimates of production are used as a component of the 
continuing effort to monitor prices and production of crude oil 
through the First Purchaser System to compute the prices at which 
crude oil may be sold. Concern has been expressed over whether the 
projected future levels for old oil used in previous analyses have 
been overstated and whether there are consequent understatements 
for the other tiers of oil. A review of legislative and regulatory 
history illustrates the confusion that surrounds projections of old and 
new oil reserves. 


26783 Underground oil storage in disused mines. Wettlegren, 
(Svenska Vag AB, Solna). Underground Space; 3: No. 1, 9-17(1978). 

The method of storing hydrocarbons underground has been 
tested in many parts of the world. Salt mines and unlined rock 
caverns are examples of underground storage systems. The Scandi- 
navian method of storing crude oil and petroleum products in 
unlined rock caverns is also applicable to storage in disused mines. 
This alternative seems to have been more or less dismissed in 
discussion of underground storage. This article describes the system 
and presents examples of converted mines and their advantages and 
disadvantages compared to competing storage systems. It is conclud- 
ed that conversion of disused mines is worthy of further considera- 
tion. Utilizing a mine cavity which in itself is worthless could 
involve a less expensive alternative, avoid accidents, and restore an 
“uglified” landscape. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 25494, 25496, 25501, 25502 


26784 Administration of the natural gas shortage in the USA. 
Pluge, W. (Koeln Univ. (Germany, F.R.). Inst. fuer Ener, co 
chaft). Glueckauf; 114: No. 9, 403-408(May 1978). (In 

The natural gas deficit is basically a consequence of the price 
policy of the U.S. government which keeps the prices of natural gas 
transported from one state to another subject to a maximum-price 
regulation. In the course of this development, the U.S. natural gas 
market has been characterized by three different t of shortage 
since the early seventies. There are regional differences in the 
administration of the shortage. Compared to the alternatives the 
rationing plan of the Federal Energy Regulatory Commission 
(FERC) is the best solution from on overall economic point of view, 
but it is rather impracticable and hard to put through completely. 
Natural gas rationing in the USA did not prevent temporary produc- 
tion losses and unemployment due to shortage. If the maximum-price 
regulation policy for natural gas is continued, the supply deficit for 
this energy carrier will become even greater. If, as the National 
Energy Plan proposes, the maximum-price regulation for natural gas 
would also pertain to the intrastate market in the future, natural gas 
shortages would occur there, too. 


26785 Outlook for gas conservation. Chicago, IL; Inst. of Gas 
Tech. (1977). 41p. (NP—23273). Inst. of Gas Tech., 3424 S. State, 
Chicago, IL. 

Gene T. Kinney, moderator of the 36th Annual Meeting of 
the IGT, says he defines conservation as a wise and productive use 
of energy, but notes that its meaning changes constantly as technol- 
ogy and economics change. Robert B. Rosenbert talked from the 
technological point of view; David P. Reynolds discussed the issue 
from the standpoint of what a major industry user is doing; Marvin 
S. Lieberman approached the subject from the State regulatory 
view; Harvey A. Proctor dealt with customer relations; and Senator 
Orrin Hatch spoke from the legislative viewpoint. Following a panel 
discussion, Representative Walter Flowers presented the | 
address, speaking about legislative progress on natural gas deregula- 
tion and the energy bill. (MCW) 
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OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 25508 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 26747, 26770 


26786 Methanol/gasoline blends as a motor fuel for New Zea- 
land. Graham, E.E.; Judd, B.T. N.Z. Eng.; 33: No. 8, 180-183(15 Aug 
1978). 

Studies to date show that the use of methanol/gasoline blends 
in the New Zealand transport sector could be feasible, both eco- 
nomically and technically. Problems associated with the blends such 
as phase separation, vapor lock, and corrosion have been investigat- 
ed and are all amenable to solution. Tests indicate that, for blends of 
from 10 to 20% methanol, the blends should perform as well as 
premium motor gasoline in terms of power and fuel economy. The 
blends could provide a very efficient use of Maui gas which may 
save considerable overseas spending on crude oil imports and also 
have possible benefits in reducing pollution from emissions of carbon 
monoxide and lead. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 25789, 26034, 26067, 26672, 
26745, 26860, 27039 


26787 (CONF-780802—10) Translating annual electrical genera- 
tion demand into peak demand using hourly load variation. Trimble, 
J.L. (Oak Ridge National Lab., TN (USA)). Sep 1978. Contract W- 
7405-ENG-26. 15p. Dep. NTIS, PC A02/MF AO1. 

From American Statistical Association meeting; San Diego, 
CA, USA (14 Aug 1978). 

A model is described that uses annual demand forecasts to 
produce forecasts of peak-load demand as well as the corresponding 
load-duration function. The model is described in terms of electricity 
demand but need not be confined to that application. The model is 
developed around the load-duration function, an important planning 
tool in the electric utility industry. The essence of the model is that it 
models hourly variation in electricity loads per year as they vary 
over time. This is accomplished by exploiting the close relationship 
between the load-duration function, the probability distribution of 
loads, and peak demand. Using annual observations of total demand 
and the corresponding observations of hourly loads for each utility 
system, the hourly variation in loads is characterized in terms of the 
year-to-year variation of the first moment of a hypothetical probabil- 
ity density function which approximates the empirical distribution of 
loads. By imposing certain restrictions, estimates of the parameters 
of the hypothetical distribution are calculated. That distribution can 
then be translated into a load-duration function. Preliminary empiri- 
cal results are presented for two utility systems in the northeastern 
United States. 


26788 (DOE/EIA—0146) Statistics of publicly owned electric 
utilities in the United States, 1976. (Department of Energy, Washing- 
ton, DC (USA). Energy Information Administration). Dec 1978. 
363p. Dep. NTIS, PC A16/MF AOI1. 

Prior to the Department of Energy Organization Act, these 
reports were filed with the Federal Power Commission. 

This publication, issued annually since 1946, presents financial 
and operating information about publicly owned electric utilities 
operating in the United States. The statistics are compiled from 
annual reports that utilities file with the Energy Information Admin- 
istration. Because of inconsistencies and variations in the number of 
municipals filing reports, there were distortions in comparing finan- 
cial and operating data from year-to-year. Therefore, a new series of 
composite tables have been prepared showing major municipal elec- 
tric utilities who have filed annual reports consistantly and whose 
electric operating revenues equaled or exceeded $5,000,000 annually 
during 1976. Data are available for the years 1974 through 1976. 
Also, composite tables are included for 79 Federal projects reporting 
in 1976. Detailed data are presented for each municipal electric 
utility and Federal project having annual electric operating revenue 
of $1,000,000 or more; this includes Puerto Rico Water Resources 
for the first time. Municipal wholesalers, 25 utilities, are those 
publicly owned elctric utilities whose revenues from sales for resale 
are 51% or more of the total electric operating revenues. Municipal 
retailers, 456 utilities, are those publicly owned electric utilities 
whose revenues from sale for resale are 50% or less of the total 
electric operating revenues. This edition includes an index listing the 
name of each reporting publicly owned utility, the state or states in 
which it operates, and the department operating the Federal 
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project.A summary for all utilities includes the balance sheet, income 
account, electric operating revenues, electric utility plant, electric 
operation and maintenance expense, energy account, and physical 
quantities. (MCW) 


26789 (NP—23306) Electric cost of service program. Part I. 
User’s manual. (Federal Energy Regulatory Commission, Washing- 
ton, DC (USA). Office of Electric Power Regulation). May 1978. 
163p. TIC. 

Electric Cost of Service Programs Parts 1 and 2 were issued 
at this time to assist electric utility companies, their customers, and 
the interested public in understanding and interpreting presentations 
of the technical rate staff in proceedings involving wholesale for 
resale rates subject to the jurisdiction of the Federal Energy Regula- 
tory Commission. The Program was written in structured COBOL 
for execution on an IBM 370/158 and is approximately 310K in 
length. The program is comprised of the main program 
(COSTSRVC) and three subroutines (NETPLSUB, COMPUSUB, 
and PRINTSUB) called by the main program. The printed output is 
designed to be presentable as an exhibit in formal proceedings. This 
Part 1 is a preface to User's Manual. (MCW) 


26790 (RAND/R—2179-DOE) Projected nationwide energy and 
capacity savings from peak‘load pricing of electricity in the industrial 
sector. Acton, J.P.; Mitchell, B.M.; Manning, W.G. Jr. (RAND 
Corp., Santa Monica, CA (USA)). Jun 1978. Contract EX-76-C-01- 
2337. 30p. Dep. NTIS, PC A03/MF AO1. 

This report presents estimates of adjustments that U.S. manu- 
facturing industrial consumers of electricity might make if they were 
to face time-of-day electricity rates. Because there is very little 
experience in this country with such rates, the estimates given here 
are based on an analysis of industry-specific responses observed in 
France and other West European countries where time-of-day pric- 
ing has been in effect for two or more decades. The analysis reported 
here is based in part on that in Rand report R-2106-CERCDC, 
Electricity Pricing and Load Management: Foreign Experience and 
California Opportunities. The report concludes with observations 
about policies that may ease the transition to more complicated 
pricing schemes. In some circumstances, the introduction of time-of- 
day pricing may lower the total costs of electricity to industrial 
customers because their use is predominantly off-peak. In any case, 
the disruption to industry is not likely to be great because energy is 
such a small percentage of the total cost of doing business. In 
industries where energy cost is a large fraction of the cost of doing 
business, European experience suggests that firms can readily re- 
spond to time-of-day pricing. 


26791 (UCRL—13925) Text for section dealing with utility rate 
reform and miscellaneous utility issues. Mason, A.K. (General Ana- 
lytics, Inc., Monroeville, PA (USA)). 29 Nov 1978. Contract W- 
7405-ENG-48. 17p. Dep. NTIS, PC A02/MF AO1. 

This document provides a profile of the degree to which 
utilities in Region IX are in compliance with certain selected features 
of the National Energy Program. The issues addressed are seasonal 
rates, time-of-day pricing, life line rates, cost of service pricing, 
master metering, interruptible rates, utility interconnection, power 
wheeling and pooling, emergency contingency plans, shortage re- 
porting, cogeneration, and generation from waste products. An 
attempt has been made to provide numerical rather than simply 
qualitative assertions as to the degree to which these objectives have 
been met in Region IX. This was accomplished by sampling the 
principal private and public utilities in California, Arizona, Nevada, 
and Hawaii. All Class A and Class B private utilities and all 
municipal and public utilities with sales in excess of $1 million were 
included in the sample which totaled 41 utility companies. Care is 
advised in using the exact numerical values provided for other 
analytical purposes. 


26792 Reliability measures for system planning. Bhavaraju, M. 
EPRI J.; 3: No. 10, 6-13(Dec 1978). 

Outages of generators, transmission lines, or distribution feed- 
ers are likely to occur even in the best-planned electricity service. 
How often, how long, and how extensive these occurrences are all 
yardsticks to measure system reliability. The utility planner must 
turn to statistical approaches that use probability--the chance that 
something will or will not happen. Most of the factors that affect 
customer service reliability are uncertain, but can be accounted for 
by using probability theory. This means attempting to recognize and 
give relative weights to different circumstances. The author says the 
term quantitative reliability is coming into use, meaning reliability 
assessment based on probability theory. Utility system planners refer 
to the yardsticks themselves as reliability measures or indexes. The 
measurements in the index are defined in planning--the system com- 
ponent and the subsystem. The reliability of the component and 
subsystem are discussed. There are costs outside the wires--loss of 
jobs if the outage is of long duration (the industry may even move). 
In sum, the cost of raising reliability to a particular level depends on 
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the capital and operating cost of equipment required to achieve that 
higher level. (MCW) 


26793 SPS meets tomorrow's challenges today: outstanding elec- 
tric utility for 1978. Electr. Light Power (Boston); 56: No. 11, 9- 
13(Nov 1978). 

Selected by Electric Light and Power as the Outstanding 
Electric Utility of the Year in 1978, Southwestern Public Service 
Co. emphasizes old-fashioned growth policies and innovations that 
involve the local government in attracting new business to the area, 
introducing new technologies, and planning ahead to secure fuel 
supplies. The utility is meeting a peak growth of six to seven percent 
a year with an orderly addition of one new generating unit every 
two or three years. Good management and cooperative personnel 
are credited with much of the utility's success, largely the result of 
in-house designing and consultation. The decision to switch from 
natural gas to coal was made in the early 1970s and was consistent 
with the company’s policy of giving fuel security a higher priority 
than cost, although its financial success has been consistent. (DCK) 


26794 Devices for electric utility rate design under transition 
towards time of use marginal-cost pricing. Bossert, R.W. Eng. Econ.; 
23: No. 4, 249-263(Sum 1978). 

The simple descriptive device of Lorenz Curves and the 
powerful analytic procedures of nonlinear programming are shown 
to be useful in approaching the fundamental problems of sequencing 
applications and designing practicable best marginal-cost influenced 
time-of-use rates. The examples used recognize the need to approach 
the objective of maximizing economic benefits while effectively 
pursuing corporate and customer equity and rate-making continuity 
requirements. 6 referenced. (Author, edited) 


26795 Reliability of power supplies. Billinton, R. (Univ of Sask, 
Saskatoon). Electron. Power; 24: No. 4, 307-310(Apr 1978). 

Quality and continuity have been, and always will be, of 
considerable concern to power-system engineers and managers, and 
therefore systems contain by design many physical and functional 
elements strictly for the purpose of increasing the assurance of 
continuity and the provision of high-quality service to the customer. 
The most visible indication of this concern is the redundancy pro- 
vided in many forms, e.g. generating-capacity reserve margins; inter- 
connections with neighboring utilities, additional transmission and 
distribution elements; and the simple or complex alternative supply 
facilities that exist in virtually all functional areas in some form or 
another. These facilities exist because the basic design philosophy 
recognizes, and therefore anticipates, the possibility of equipment 
failure and the need to remove equipment from service to perform 
preventive maintenance. The consideration of these aspects, together 
with other less tangible elements in the planning, design and oper- 
ation of a power system, is usually designated as ‘reliability evalua- 
tion’. In generating-capacity planning, reliability evaluation using 
probability techniques is now conventional practice for most North 
American utilities. Reliability or service adequacy is a vital param- 
eter in the examination of expansion plans, alternative proposals and 
economic alternatives. It must, however, be evaluated in a consistent 
manner and protrayed by quantitative indices. The electric-power 
utility industry must examine with great care its own interpretation 
of the word ‘reliability’. 


26796 Power planning organizations in the Pacific Northwest. 
Vancouver, WA; Pacific Northwest River Basins Commission 
(1978). 54p. Pacific Northwest River Basins Commission, P.O. Box 
908, Vancouver, WA 98660. 

Electric power planning requires historical data and forecasts 
of future loads and resources. A number of organizations provide 
background information on loads and resources and make studies of 
future conditions for certain designated geographic areas in the 
Pacific Northwest. These power areas differ in their geographical 
boundaries, load-serving capabilities, and purposes. This report dis- 
cusses some of the Federal and state agencies, inter-utility/agency 
organizations, the Pacific Northwest River Basins Commission, 
Western Interstate Energy Board, and The Pacific Northwest Gen- 
erating Company; reviews their power planning activities; and iden- 
tifies their power areas. Maps of some of these areas are provided as 
plates in the report. 


26797 Load-management survey: energy storage explored. 
Mohre, D.L.; Looney, Q. Public Power; 36: No. 6, 63-64, 66, 
68(1978). 

Development of the load-management concept is expected to 
contribute to the feasibility of increased complete automation of 
system operation, where certain system functions and specific loads 
are dispatched much like generation is today. This could lead to a 
net reduction in future capital requirements, perhaps mitigate the 
rapid rise of electric-power_costs to the consumer, and provide 
increased flexibility for dealing with power-system emergencies. For 
the benefits of load management. There are several alternatives 
available on the customer side--including direct control of customer 
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loads, voluntary control of customer loads, and customer energy- 
storage systems. On the utility side, there are utility energy storage 
(substation batteries or pumped hydro) and expanded interconnec- 
tion and operation for better use of load diversity. This report 
presents what utilities are doing to investigate various methods of 
load shifting through the use of customer energy storage devices and 
systems for communication and control. A study by Energy Utiliza- 
tion Systems, Inc. identified 55 current projects involving heat 
storage and/or cool storage or both. Some popular concepts are 
discussed here. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 26202, 26245 


26798 (DIB—78-09-504) Survey of the Taiwan market for elec- 
tric energy systems. Foreign market survey report. (SGV-Soong and 
Co., Taipei (Taiwan)). May 1978. 125p. U.S. sales only for 8 months. 
Available to foreign addressees in Apr 79. 

The market research was undertaken to study the present and 
potential US share of the market in Taiwan for electric energy 
systems; to examine growth trends in Taiwan end-user industries 
over the next few years; to identify specific product categories that 
offer the most promising export potential for US companies; and to 
provide basic data which will assist US appliers in determining 
current and potential sales and marketing opportunities. The trade 
promotional and marketing techniques were also reviewed. 


26799 (DOE/ERA—0020) Additions to generating capacity 
1978—1987 for the contiguous United States: as projected by the 
Regional Electric Reliability Councils in their April 1, 1978 lenpcange 
coordinated planning reports to the ae of Energy. 

ment of Energy, Washington, DC (USA). Economic Regulatory 
Administration). 15 Sep 1978. 198p. Dep. NTIS, PC A02/MF AO9. 

Portions of document are illegible. 

Comparison of the 1978 projections of the Reliability Coun- 
cils with those made the previous year indicates three major changes 
in electric utility planning: (1) a reduction in total capacity additions 
for the 10-year planning period, (2) a significant decrease in nuclear 
additions, and (3) a shift from oil and gas to coal as a source of 
primary energy. Nuclear capacity continues to far overshadow 
fossil-fuel capacity in the unit-size range 1000 MW and up, with the 
reverse true for unit sizes less than 1000 MW. Although the total 10- 
year new-unit capacity drops from 326,624 MW (1977 to 1986) to 
308,017 (1978 to 1987), new capacity planned that would use coal as 
a primary energy source increases from 136,763 MW to 146,206 
MW. Nuclear capacity, in terms of total new units projected for the 
two 10-year periods, decreases from 130,532 MW to 116,177 MW, 
and capacity with oil as the primary source drops from 32,837 MW 
to 21,072 MW. For 1977 to 1986, no capacity was planned with oil as 
a primary source and coal as an alternate fuel but for 1978 to 1987, 
1220 MW of such capacity is projected. Therefore, the total new 
capacity projected that could use coal as a fuel (primary or alternate) 
is 147,426 MW. In addition, one 700-MW unit is planned for which 
the primary fuel will be a blend of coal and refuse. There is a 
decrease in the capacity planned that would use natural gas a a 
primary source, from 2,089 MW in 1977 to 1986 to 502 MW in 1978 
to 1987. 


26800 (DOE/ERD—0014) Advanced electric generation. Com- 
mercialization Phase III planning. (Department of Energy, Washing- 
ton, DC (USA)). Sep 1978. 47p. Dep. NTIS, PC A03/MF AOl. 

Two basic technologies are under consideration for advanced 
electrical generation: fluidized-bed combustion and phosphoric acid 
fuel cells. FBC consists of two major subtypes: atmospheric and 
pressurized fluidized-bed combustion. The fuel-cell power plant pro- 
duces electricity by electrochemical conversion. A low-sulfur fuel 
such as naphtha or natural gas is reformed by steam to produce a 
hydrogen-rich gas. The standard-size fuel cell will have a generating 
capacity of approximately 150 MWe. This document was prepared 
to assist the DOE Commercialization Task Force on Advanced 
Electric Generation to evaluate the commercial readiness of the 
technologies with respect to environmental issues. Section III high- 
lights the characteristics of the technology, provides status informa- 
tion on the technical and environmental R and D programs, presents 
a milestone chart representing a relationship between a considered 
commercialization schedule and relevant environmental R and D, 
and reviews the environmental concerns significant to the technol- 
ogy. Section IV examines the likelihood and consequences of ad- 
verse findings, the problems and uncertainties stemming from cur- 
rent or anticipated environmental regulation, and potential costs of 
environmental controls. (MCW) 


26801 (EPRI-EA—897(Vol.1)) Regional Electric Utility Oper- 
ations Model. Volume 1. Technical report. (General Electric Co., 
Schenectady, NY (USA). Electric Utility Systems Engineering 
Dept.). Dec 1978. 128p. Dep. NTIS, PC A07/MF AO1. 





2780 ENERGY RESEARCH ABSTRACTS 


The model is an advanced computer simulation of the hourly 
operation of a regional electric-power-generating system. The model 
is capable of processing a region on the same order of size as an FPB 
Region of a NERC Coordinating Council. Operating expenses, fuel 
consumption, and environmental emissions associated with a speci- 
fied plan of generating-unit additions, are determined by a produc- 
tion simulation which recognizes individual generating units. In 
scheduling generating-unit commitment and dispatch, the model has 
the flexibility to consider dollar costs alone or a user-specified, 
weighted combination of dollar costs and environmental emissions. 
Unique to this model is a multi-area representation of up to four 
areas within the region. Interconnections between areas are explicit- 

_ly modeled to simulate the impact of finite power-transfer limits 
upon the generation-system operation. This new model will facilitate 
analysis of utility system expansion and operations issues on a 
regional scale. It complements, rather than replaces, existing produc- 
tion simulation programs designed for utility-specific generation- 
planning studies. 


26802 (NP—23303) Monthly report cost and quality of fuels for 
electric utility plants: data for October 1977. (Federal Energy Regu- 
latory Commission, Washington, DC (USA). Office of Electric 
Power Regulation). Mar 1978. 62p. TIC. 

Electric-generating plants used a total combined capacity of 
25 MW or greater purchased fossil fuels equivalent to 1.56 quadril- 
lion Btu's in October, of which 98.9% was for steam-electric genera- 
tion. Measured by their total heat content, fossil-fuel purchases for 
steam-electric generation were down 6.8% from the preceding 
month and up 14.2% from October 1976. Deliveries of coal totaled 
46.7 million tons, an increase of 6.6 million tons above shipments 
made during October 1976. Oil purchases for steam-electric genera- 
tion reached 40.9 million barrels this month, an increase of 2.5 
million barrels over shipments made in October of last year. Gas 
deliveries to steam—electric units totaled 265.7 billion cubic feet 
(Bcf), up 14 percent from last year’s level. A table summarizes the 
relative changes in deliveries and prices of fossil fuels for steam- 
electric generation for October 1976 and October 1977. 


26803 (NP—23506) Parameter study to determine electric power 

generation costs. Schmitt, D.; Junk, H.; Ebersbach, K.F.; Prechtl, H. 

(Koeln Univ. (Germany, F.R.). Energiewirtschaftliches Inst.; Fors- 

chungsstelle fuer Energiewirtschaft, Muenchen (Germany, F.R.)). 
1977. 240p. (In German). Dep. NTIS (US Sales Only), PC A11/ 
AOl. 


Portions of document are illegible. 

Calculations are made of actual costs of electric power gen- 
eration. Cost structures of existing power plants as well as those put 
into operation in the mid-1980s are examined. The influence of 
various parameters on the cost of electric power generation is 
determined. The investigation is limited to the alternatives nuclear 
power and hard coal, which are the most important for the future 
power generation. 


26804 (TID—28881) Steam-electric plant construction cost and 
annual production expenses 1976. Twenty-ninth annual supplement. 
(Department of Energy, Washington, DC (USA). Energy Informa- 
ye Administration). Aug 1978. 259p. Dep. NTIS, PC A1l2/MF 
AOl. 

The 1976 supplement contains data for 627 conventional 
fossil-fueled steam-electric plants in the contiguous United States, 
four in Hawaii, one in Alaska, and four in Puerto Rico. Data on 43 
nuclear-fueled steam-electric plants are reported. Eleven new fossil- 
fueled plants are reported for the first time. One fossil-fueled plant 
reported in prior supplements has been omitted. Electric energy 
production rose to a new high of 2,036 billion kWh in 1976. Coal and 
oil-fired electric generating plants generated 62.0 percent of the 
electric energy produced, with hydro, nuclear and gas-fired generat- 
ing plants providing the rest. Although electric utility fossil-fuel cost 
continued to increase in 1976—due mainly to increased unit costs of 
coal and gas—they did so at a lower rate. The price of oil consumed 
by utilities averaged 198.9 cents per million Btu., a 1.8 percent 
decrease in 1976 over 1975 versus a 5.7 percent increase in 1975 over 
1974. Coal prices averaged 84.8 cents per million Btu for 1976, up 
4.0 percent over the 1975 average price. The cost of gas averaged 
103.6 cents per million Btu, up 39.6 percent over the 1975 average 
price. December 1977 fossil-fuel deliveries to steam-electric plants 
show the average price of coal at 106.8 cents per million Btu; oil, 
217.8 cents per million Btu; and gas at 130.6 cents per million 
BtuSince 1967, which marked the end of 10 successive years of 
declining production expenses, production costs have increased 9.82 
mills per kWh, of which 8.97 mills per kWh was due to increased 
fuel expenses and 0.85 mills per kWh due to increased operation and 
maintenance costs. 


26805 Power plant siting reform: panacea or purge. Williams, 
J.H. (Wisconsin Public Service Commission, Madison). Public Util. 
Fortn.; 102: No. 10, 21-27(9 Nov 1978). 


ERA VOL. 4, NO. 10 


Pressures for and against reforming power plant siting proce- 
dures have generated controversy and numerous investigations. This 
article examines state power plant siting activities, evaluates the 
cause-and-effect relationship underlying a sporadic momentum for 
changes in power plant licensing activities, and discusses developing 
barriers that threaten state regulatory effectiveness. The author 
concludes that the Federal government should look to the states’ 
siting expertise for direction and implementation, although he notes a 
rapid maturing in Federal regulatory experience. Environmental 
health and other policy issues need to be clarified and resolved at the 
ae! level or the state programs will be harmed and the public 

ill suffer. 


26806 Power generation in the future. Hawley, R. (NEI Parsons 
Ltd., Newcastle, Eng.). Proc. Inst. Electr. Eng. (London); 125: No. 10, 
967-977(Oct 1978). 

42nd Parron Memorial Lecture. 

Today the utilization of the world’s sources of energy for the 
generation of power is the subject of intense and urgent investiga- 
tion. That such researchers would be critical to the needs of civiliza- 
tion was seen clearly at the end of the last century by Charles 
Parsons. Parsons’ steam turbine and his development, in parallel, of 
the dynamo marked a turning point in the history of electrical-power 

eneration, but his interest covered a far wider range. He concerned 
one lf with many aspects of energy conversion, and many current 
ventures have associations with his early ideas. Moreover, his scien- 
tific curiosity led him to explore in other quite different directions, 
into such diverse subjects as telescopes and the manufacture of 
diamonds. Against a background sketch of Parsons’ life and achieve- 
ments, this lecture comments on a number of promising alternatives 
for the generation of electricity in the future. Dr. Hawley concludes, 
however, that in the year 2000 the bulk of electricity will still be 
generated in central power stations by large turbine-generator sets. 


26807 Small hydro schemes and fisheries. Scott, D. N.Z. Eng.; 
33: No. 8, 178-179(15 Aug 1978). 

At present the substantial impetus for the development of 
small hydro schemes is the result of several factors, including 
government provision for 90% loans to local authorities for develop- 
ment work and a relaxation of the regulations governing the oper- 
ation of small schemes. Such schemes are not necessarily less damag- 
ing from an environmental point of view than larger schemes and the 
impact of small hydro schemes on fisheries may be severe or 
negligible. In the general enthusiasm for small hydro schemes, their 
adverse effects may be overlooked and this paper draws attention to 
their adverse effect on fisheries. 


26808 Alternative propositions to the ‘Third Act Conncerning the 
Use of Coal in the Production of Electricity’. Vogelsang, I. pp 181- 
202 of ORDO - Jahrbuch fuer die Ordnung von Wirtsc und 
Gesellschaft. Bd. 28. Boehm, F.; Meyer, W.; Lenel, H.O.; Willger- 
odt, H.; Hayek, F.A. (eds.). Stuttgart, Germany, F.R.; Fischer 
(1977). (In German) 

Since 1965, several laws passed by the German Bundestag 
dealt with the use of bituminous coal in the production of electricity. 
Their purpose was to encourage coal consumption by the electric 
pwer stations. The target envisaged in the ‘Third Act’, adopted in 
1974, was to increase coal consumption, during the 1975-1980 
period, to 33 million tons per year. The Act provided a subsidy to 
compensate for the difference in cost arising from the use of the 
relatively expensive coal compared to the use of oil in the produc- 
tion of electricity. The financial means for the subsidy should come 
from a levy imposed on the consumers of electricity. The Act, 
however, failed to reach its purpose: in 1975, coal consumption 
reached only 23 million tons. Consequently, the Act was revised, 
and the new target for coal consumption was reduced. The reasons 
for the failure were inaccurate forecasts of demand for electricity 
and lack of understanding of the complexity of prices in the fuel 
markets. The new Act will probably be realistic in terms of its 
y ageon tg goals but effect excessive economic costs. According to 
the author, government should fix a statutory minimum amount of 
coal to be used in the production of electricity. The companies 
concerned, however, should be allowed to evade this minimum 
provision by paying a special fee to those companies that are willing 
to take over other companies’ minimum obligations. The govern- 
ment could readjust the aggregate minimum consumption by inter- 
vening in the resulting market for such obligations. Such a system 
would permit a more-efficient allocation of resources than can be 
achieved under the present provisions. 
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26809 (ANL/EES-TM—29) Survey of disruption and consumer 
costs resulting from a major residential power outage. Krohm, G.C. 
(Argonne National Lab., IL (USA)). Jun 1978. Contract W-31-109- 
ENG-38. 34p. Dep. NTIS, PC A03/MF AOI1. 

This report documents the results of a survey of residential 
electricity customers following a major power failure in Springfield, 
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Illinois in the spring os 1978. The Easter power outage survey had 
two objectives. Data were needed on the relative importance of 
various household services for which electricity is used. Disaggre- 
gating demand for electrical power into its specific uses provided a 
better idea of how power outages of various durations, under various 
weather conditions, would affect the functioning of a household. 
This type of information would be directly useful in designing load 
management strategies for the residential sector. Second, data were 
desired on consumer attitudes about an outage of unusual duration 
and at a relatively adverse time of the year. The week-long outage 
beginning on a very cold holiday weekend represents about the 
worst circumstances most consumers in the U.S. are apt to experi- 
ence. Section 2 contains a description of the ice storm and the 
damage it created on the electrical utility systems in Central Illinois. 
It also contains a brief characterization of the Springfield service 
area in terms of poe ulation and economic activity. Section 3 contains 
a description of the survey methodology. Major findings of the 
survey are presented in Sec. 4. Section 5 contains a summary of 
major findings of the survey and some general conclusions about the 
impacts of prolonged outages on the residential sector. 


26810 (HCP/EV—1802) Review of state/federal environmental 
regulations pertaining to the electrical effects of overhead transmission 
lines: 1978. Shah, K.R. (Shah and Associates, Inc., Gaithersburg, 
MD (USA)). Jan 1979. Contract EV-78-X-01-1802. 75p. Dep. NTIS, 
PC A04/MF AOl1. 

This report reviews environmental regulations pertaining to 
the electrical effects of overhead transmission lines. This report 
discusses environmental regulations of all the states and federal 
agencies and gives any quantitative values available. It does not 
attempt to review the design, operation, and maintenance practices 
of any electric utility. Both radio and television interferences are 
discussed in the section entitled: Interference to Communication 
Facilities; induced voltages, ground current potentials, and conduc- 
ive coupling effects and corona generated “ion drift’ phenomena of 
HVDC lines are discussed in the section entitled: Public Safety and 
Comfort; audible noise emission is discussed in the section entitled: 
Noise Pollution; ozone generation is discussed in the section entitled: 
Air Quality. A brief summary of these electrical effects precedes 
each discussion of the regulations. 


26811 UK's flexible transmission system proves its worth. Eng- 
land, G.; Weinstein, C. Electron. Power; 24: No. 2, 103-105(Feb 1978). 
This interview with the chairman of the Central Electricity 
Generating Board is concerned with power transmission and general 
CEGB policy. Several topics are briefly discussed including: the 
drop in UK business faced by cable-system makers because of slower 
rowth in electricity demand; the foresight that has produced an 
integrated 400-kV system; CEGB superconducting power-carrying 
cable research; the cross-channel link; fuel pricing; and building 
advanced gas-cooled reactors. 


26812 Underground power transmission. Hunt, F.R. Under- 
ground Space; 3: No. 1, 19-33(1978). 

Costs of undergrounding circuits at the highest voltages are 
so great that the use of underground cable can only be justified on 
aesthetic grounds in exceptional circumstances. The cost ratio be- 
tween underground and overhead reduces with each downward step 
in voltage and there is correspondingly greater justification for 
undergrounding circuits at medium voltages. At the lower end of the 
voltage scale, the only practicable method of supplying low density 
loads in a rural area is by overhead lines but as one moves towards 
the high density load of an urban area the cost penalty shrinks 
towards parity. The cost of locating transformers and switchgear 
underground is generally prohibitive except where accommodation 
can be provided for distribution substations in the basements of new 
buildings, but much can be done to conceal distribution equipment 
by carefully sited and screened buildings or sometimes by adapting 
existing structures. A summary of British practice indicates the 
proportions of underground cable installed at each of the main 
voltages—nearly 3/4% for 400-kV circuits, about 12% for 275 and 
132-kV, 38% for 33 and 11-kV, and 77% for 415/240 V. The manner 
in which urban distribution systems have developed, some overhead 
and some almost entirely underground, probably reflects the attitude 
to visual amenity of our forefathers for, once an overhead system has 
been started, it is difficult to control its growth. To reverse the trend 
of history and replace an urban overhead system with cables de- 
mands courage, recognizing the costs involved and the problems of 
avoiding dislocation of traffic while the underground works are 
being constructed. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 26675, 26714, 26722, 26727, 
26852, 26854, 26889, 26890, 26891, 26893, 26896, 26901, 26903, 
26904, 26905, 26906, 26915, 26916, 26917, 26918, 26944, 26946, 26951 
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26813 Energy consumption still influenced by weak economy. 
Konjunkturberichte; 29: No. 1/2, 61-79(Jul 1978). (In German). 

A review in terms of data is given on the situation on the 
market for energy carriers at the end of the first quarter 1978, setting 
up comparative evaluations to previous years. The coal market is in 
the foreground. The consumption of coal has slightly decreased, 
nevertheless, sales were stimulated due to restocking. The consump- 
tion of fuel oil has not changed essentially, whereas the consumption 
of natural gas has distinctively increased, particularly in the chemical 
industry. Electricity consumption has recovered sensibly in the 
private sector and in the small business sector, in the sector of 
manufacturing industries there is a tendency to weakness. Electricity 
generation has stagnated inspite of the increase in consumption, 
because public supply utilities have been able to cover needs increas- 
ingly by electricity imports coming from hydroelectric power plants. 
In a brief chronicle the most important energy-political events are 
reported, covering the period from March :5 to June 30, 1978. 


26814 Energy consumption norms: a means to increase the effi- 
ciency of energy-carrier use in new energy-intensive plants and proc- 
esses. Schwenker, G. (Inst fuer Energ/Zentralstelle fuer Ration 
Energieanwend, Leipzig, E Ger). Energietechnik; 28: No. 5, 169- 
171(May 1978). (In German). 

So far, 432 energy consumption norms (ECN) have been 
worked out in the German Democratic Republic and have been 
incorporated in 42 GDR standards. The ECN are definite character- 
istics for new or reconstructed energy-intensive plants that express 
the state requirement with regard to the energy quality of the p 
in quantitative terms. The ECN are legally binding in the plants 
concerned. The procedure of elaboration of the ECN, consideration 
of the scientific and economic progress, the result of application of 
the ECN, and further tasks are briefly shown. 


26815 Primary energy consumption of the Federal 
Germany in 1977. Gabel, R. Glueckauf; 114: No. 5, 2s eae 
1978). (In German). 

The short article deals with the effects of economic trends on 
the sales and consumption of mineral oil, hard coal, natural gas, 
brown coal, and electrical energy from nuclear and hydropower 
plants. 


26816 Final energy consumption according to energy carriers and 
consumer groups 1950 to 1976. VIK (Ver. Ind. *Kraftwirtsch.) Mitt.; 
No. 1, 15-17(1978). (In German). 


26817 End energy consumption according to consumer groups 
1950 - 1976. VIK (Ver. Ind. Kraftwirtsch.) Mitt; No. 1, 18-19(1978). 
(In German). 


26818 Agricultural energy requirements and land-use patterns in 
Illinois. Ruthenburg, K.; Dunwoody, J.E. Springfield, IL; Institute 
of Natural Resources (1976). 70p. (NP—23541). 

Urban development, highway construction, and strip mining 
are taking increasingly larger portions of Illinois land and the 
problem is magnified by the recent emphasis on coal development 
resulting from the energy shortage. Not all the ramifications of 
removing land from farm production are known. An attempt is made 
here to quantify the impact of one aspect of agricultural land loss: 
energy. A second concern of this study is the amount of ener, 
consumed in crop production. Specifically, this paper assesses 
energy impact in terms of the additional energy needed to produce 
more corn and soybeans on less area of land. It was assumed that, at 
a minimum, it was desirable for Illinois to maintain the current level 
of production of corn and soybeans. The rate of land withdrawal 
assumed in this study was comparable to that experienced in Illinois 
during the last ten years. Both direct and indirect energy impacts 
were assessed. (MCW) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 25794, 26694, 26806 


26819 Importance of renewable energy sources for the future 
energy supply to the Federal Republic of Germany. Meliss, M. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Elektrotech. Z., 
A; 99: No. 7, 427-432(Jul 1978). (In German). 

After a few introductory remarks on the energy situation in 
the world the various renewable energy sources are explored in 
more detail from the point of view of their future importance for the 
Federal Republic. Since the main interest in the investigation con- 
cerns the earliest possible availability and the possible replacement 
potential, economic efficiency considerations are to a large extent 
ignored. In the comprehensive Federal Minstriy of Research and 
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en y analysis, on which the present article is mainly based, 

ta are given on this, but these involve considerable 
pen he a In the assessment of the renewable energy sources a 
clear differentiation is made between potential that is always availa- 
ble, and the potential that can be utilized technically. 


SOLAR 


REFER ALSO TO CITATION(S) 25814, 25845, 25846, 25847, 
25848, 25849, 25850, 25851, 25859, 25860, 25861, 25868, 25930, 
25961, 26043, 26044, 26751 


26820 Mining earth's heat: hot dry rock 
Cummin R.G.; Morris, G.E.; Tester, J.W.; Bivins, R.L. (Los 
Alamos Scientific Lab., NM). Technol. Rev.; 81: No. 4, 58-74, 78(Feb 
1979). 

Power generation from hot dry rock (HDR) resources ap- 
mond to be commercially competitive in numerous areas of the U.S. 

on analysis of economic and reservoir eter values. More 
experimental and economic research is indicated before a definitive 
assessment can be made, but feasibility is promising in areas with 
temperature gradients in the 40-plus°C per kilometer range and 
where competitive busbar costs are approximately three cents per 
kilowatt-hour. Competitiveness could vary with reservoir design, 
operating parameter values, as well as financial and regulatory 
criteria. High busbar costs could provide considerable incentive for 
HDR development. (Author, edited) 33 references. 


26821 Heat consumers from the planner’s point of view. Brunner, 
C.U. pp 51-56 of Sonnenenergienutzung im Bauwesen. Duesseldorf, 
Germany, F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA '78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

The article analyzes the energy supply of an urban area, 
taking account of the possibility of solar energy utilisation. On the 
whole, it has been found that energetic changes are slow in urban 
areas, so that far-sighted planning 1s indis ble if the construc- 
tional and technical characteristics are to be improved in a natural 
renewal cycle. Even solar energy will not help to meet the heat 
deficit of a city in the long run, but there is a poe bility of reducing 
the dependence on supply, as well as air pollution, on a long-term 
basis. 


26822 Building and energy anxiety. Possibilities and limits of 
additional energy from the sun. Glaser, D. pp 57-64 of 
Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, F.R.; 
VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA ‘78; Hannover, Germany, F.R 
(15 - 22 Feb 1978). 

The present investigation is based on the world-wide situation 
on the energy sector, which asks for a compromise between energy 
consumption and life style. The conturs-ail passive behaviour of 
man as far as environmental influences are concerned has been 
replaced by an active behaviour. Therefore, the higher standard of 
living goes hand in hand with increasing energy consumption. The 
author analyzes the situation on the building sector and makes 
suggestions for comfortable living with reduced energy consump- 
tion, in particular with solar energy utilisation. Examples show how 
the problem of energy reduction can be solved in the domestic field. 


26823 Solar heating and employment in Canada. Victor, P.A. 
(Peter Middleton Associates, Toronto, Canada). Conserver Soc. 
Notes; 1: No. 3, 4-5(1978). 

If solar heating technology is to be introduced into sections of 
Canada as a way to alleviate unemployment problems and stimulate 
the manufacturing sector, realistic expectations must be grounded in 
better estimates of solar energy’s potential than were made by early 
nuclear power enthusiasts. A study by Middleton Associates identi- 
fied a number of factors affecting employment. These include imple- 
mentation rates, choice of technologies, industry size, government 
involvement, location, and the share of solar heating relative to 
other heating sources. An employment simulation model using avail- 
able technologies as inputs suggests that solar heating is feasible on 
the basis of both energy source and employment strategy. Model 
results are favorable for direct and indirect employment, while 
displacement effects on employment in conventional fuel industries 
are minor. Direct employment is affected more by implementation 
rates than by variations in the amount of imported equipment. 


26824 Solar energy: progress and promise. Washington, DC; 
oa on Environmental Quality (1978). 59p. (NP—23523). GPO 


Tentative conclusions reached by the Council on Environ- 
mental Quality regarding solar energy in the U.S. are: to make 
economically competitive over the remainder of the century a 
variety of solar technologies for the production of heat, electricity, 
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and biofuels; to meet, by the turn of the century, a significant portion 
of our energy needs with solar energy; and to move, in the period 
beyond the turn of the century, to a society based predominantly on 
solar energy. In section I, it is noted that solar energy is universally 
available, its environmental impacts are minimal, and its effects on 
the economy and employment are highly beneficial. Part II address- 
es the recent encouraging progress in developing solar technologies 
and advancing their economic feasibility. Part III reviews some 
recommendations that have been made for achieving the early 
introduction and sustained application of solar technology. These 
include suggestions for improving the Federal solar energy program. 
(MCW) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 26116, 26134, 26135 


OTHER 
REFER ALSO TO CITATION(S) 25768, 25774, 26168, 27015 


26825 (CONF-780378—) Alternate sources of energy for agricul- 
ture. (Texas A and M Univ., College Station (USA). Center for 
Energy and Mineral Resources; Texas Agricultural Experiment Sta- 
tion, College Station (USA)). 1978. 145p. TIC. 

From Meeting on alternate sources of energy for agriculture; 
College Station, TX, USA (13 Mar 1978). 

Eighteen papers were presented at the meeting following an 
introductory paper by Representative Bill Keese, chairman. He says 
that it has become apparent that agriculture has a role to play in 
providing meaningful new energy sources. The following papers are 
presented: Agriculture and Texas A and M University Today; New 
Production Systems for Cotton—Econocot; Irrigation Systems 
Design for Improving Irrigation Efficiencies and Enhancing Energy 
Conservation; Reducing Production Costs in Texas; Energy from 
Biomass; Potentials for Energy from Biomass in Texas; Conversion 
of Agricultural Products and By-Products into Ethyl alcohol; Bio- 
conversion of Cotton-Gin Trash to Hz by Photosynthetic Bacteria; 
Sweet Sorghum—A Renewable Energy Source; Guayule and 
Jojoba: Energy Crops for Texas and the Southwest; Methanol— 
Dual-Fuel System; Commercial Methane Production Using Cattle 
Manure; Generation of Methane Using Poultryhouse Wastes; Ther- 
mal Storage of Solar Energy in Groundwater Aquifers; Agricultural 
Applications Using Solar Energy; Wind Energy as a Resource; 
Energy Research; and Energy Public Service. 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 25795, 26806 


MHD GENERATORS 


26826 (CONF-781109—18) Control of sulfur dioxide and partic- 
ulate emission in MHD power systems using high sulfur coal. Tempel- 
meyer, K.E.; Johnson, T.; Blackburn, P.; Sistino, A.; Hopenfeld, J.; 
Spurgeon, W. (Argonne National Lab., IL (USA)). 28 Nov 1978. 
Contract W-31-109-ENG-38. 22p. Dep. NTIS, PC A02/MF AOl. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The only air pollutant emission standards existing today are 
for SO2, NO/sub x/ and particulate matter. There is a high probabil- 
ity that MHD systems will be able to achieve not only the present- 
day emission limits for the substances but will also be able to comply 
with anticipated future emission levels of SO/sub x/ and NO/sub x/. 
The built-in processes for the control of SO/sub x/ and NO/sub x/ 
have already been demonstrated, and all test results to date illustrate 
that present-day and future standards may be met. These processes 
and their chemistry are described briefly. Particulate emissions in an 
MHD system will be small submicron particulate flyash particles 
coated with potassium sulfate, as well as potassium sulfate particles. 
Electrostatic precipitators and conventional baghouses may provide 
the means for collection of solid particulates. The economics and 
practicality of ESP and baghouse operation for large coal-fired 
MHD facilities will have to be assessed. There is no reason to 
believe that the control of toxic carcinogenic and heavy metal 
emissions for MHD systems will represent a problem, either in 
effectiveness, cost, or convenience which is unique to MHD system. 
However, the emission of these substances from MHD-type facilities 
should be documented. 
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DESIGN AND DEVELOPMENT i 


26827 (FE—2363-3) MHD ETF 150 MW reference design and 
cost report. Retallick, F.D. (Westinghouse Electric Corp., Madison, 
PA (USA). Advanced Reactors Div.). 1 Jul 1978. Contract EF-77- 
C-01-2363. 167p. Dep. NTIS, PC A08/MF AO1. 

An Engineering Test Facility (ETF) is defined for testing a 
150 MW thermal input MHD system. Initially the facility is con- 
structed to test MHD power train components only—the coal com- 
bustor, the MHD nozzle, channel and diffuser, the superconducting 
magnet, and the power conditioning and inverting. Air preheat to 
the combustor is by an oil fired tube heat exchanger, and oxygen 
enrichment from an on-site plant is utilized. Provisions are made 
such that subsequent modifications can be made to the facility with 
minimum impact to existing operations for incorporating high tem- 
perature preheat, downstream components and integrating systems. 
Cost and schedule estimates are made for the initial facility. 


26828 Combined coal gasification and MHD-steam powar plant. 
Nag, P.K. J. Inst. Eng. (India), Ind. Dev. Gen. Eng.; 58: 33-36(Jan 
1978). 


The technology of magnetohydrodynamic (MHD) power 
generation, its present status, and future possibilities are reviewed. It 
is stated that char is the best MHD fuel, and the coupling of a coal 
gasification plant to a char-fuelled MHD-steam plant serves overall 
energy economy in generating bulk electricity and producing criti- 
cally scarce gaseous fuels. 


PERFORMANCE AND TESTING 


26829 Experimental investigations and stochastic modeling of 
fluctuations in an MHD generator. Scott, M.H. (Univ. of Tennessee 
Space Inst., Tullahoma, TN). J. Energy; 1: No. 5, 277-283(1977). 

From 9. AIAA conference on fluid and plasma dynamics; San 
Diego, CA, USA (14 Jul 1976). 

Studies have been carried out in an attempt to elucidate some 
pertinent characteristics of the fluctuations observed in an open- 
cycle MHD generator. These studies combined both theoretical and 
experimental work in a unified approach to the problem. Fluctuating 
parameters considered to be of importance in the MHD generator 
were measured and the time- and frequency-resolved behavior ascer- 
tained. A stochastic model was advanced based on theoretical con- 
siderations to describe the behavior observed experimentally. The 
relationships between the experimental and theoretical influences are 
discussed. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


26830 (ANL/MHD—78-4) Evaluation of available MHD seed- 
regeneration processes on the basis of energy considerations. Sheth, 
A.C.; Johnson, T.R. (Argonne National Lab., IL (USA)). Sep 1978. 
Contract W-31-109-ENG-38. 43p. Dep. NTIS, PC A03/MF AOI. 

Of the several processes described in the literature that are 
capable of separating sulfur from alkali-metal sulfates, seven process- 
es were selected as candidates for regenerating seed material for 
reuse in open-cycle MHD. After a brief assessment of each process, 
two were selected for a detailed analysis, namely, a process devel- 
oped by the Pittsburgh Energy Research Center (PERC) and a 
modified version of the Tampella process. The processes were 
compared on the bases of energy requirements and the amount of 
research work needed to develop a seed-regeneration process for 
MHD systems. The energy requirements given should be considered 
as rough values, because factors such as heat losses and component 
efficiency were not included in the analysis. On the basis of energy 
consumption, the PERC process has a slight advantage over the 
Tampella process; on the basis of the present state of development of 
various components, the Tampella process has a clear advantage. 
Accordingly, it was recommended that developmental programs be 
carried out for both the PERC and Tampella processes. 


DUCT ENGINEERING AND FLUID DYNAMICS 


26831 (CONF-7606138—, pp 159-166) Velocity and temperature 
development in the entrance region of a MHD channel with combined 
thermal convection. Hendrix, C.E.; Yu, C.P. (State Univ. of New 
York, Buffalo). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


A linearization method is developed for determining 
magnetohydrodynamic entrance flow with combined forced and free 
convection in a vertical, constant wall temperature parallel-plate 
channel. Results are obtained for a slug entrance velocity profile at 
various Hartmann and Grashof Numbers. It is shown that increasing 
Hartmann Number decreases velocity entrance length while increas- 
ing Grashof Number increases it. Thermal development is also found 
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to be dependent on the above mentioned parameters, but to a 
relatively minor degree. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 25723 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 27100 


THERMIONIC CONVERTERS 


26832 NASA thermionic-conversion (TEC-ART) program. A pro- 
posed paper for presentation at the May 1977 IEEE international 
conference on plasma science at Renesselaer Polytechnic Institute. 
Morris, J.F. (NASA Lewis Res Cent, Cleveland, Ohio). JEEE 
Trans. Plasma Sci.; PS-6: No. 2, 180-190(Jun 1978). 

The NASA program for applied research and technology 
(ART) in thermionic energy conversion (TEC) comprises in-house, 
university-grant, and industrial-contract studies. In a few years this 
TEC-ART program has produced important results. Although many 
of these accomplishments are incremental, their integration has 
yielded performance gains and the knowledge necessary to direct 
future work. The current emphasis on out-of-core thermionics 
allows materials and designs previously prohibited by in-core nu- 
cleonics and geometrics. The additional degrees of freedom offer 
new potentialities. But as always high-temperature material effects 
will determine the level and lifetime of TEC performance: New 
electrodes must not only raise power outputs but also maintain them 
regardless of emitter-vapor deposition on collectors. In addition 
effective electrodes must serve compatibly with hot-shell alloys. 
Then, of course, space TEC must withstand external and internal 
high-temperature vaporization problems. And terrestrial TEC must 
tolerate hot corrosive atmospheres outside and near-vacuum inside. 
Finally, reduction of losses between converter electrodes is essential 
even though rather demanding geometrics appear to be required for 
some modes of enhanced operation. In these and other areas from 
basic material characterizations to possible system definitions, signifi- 
cant progress is being made in the NASA TEC-ART Program. 12 
refs. 


DESIGN AND DEVELOPMENT 


26833 (COO—2533-10) Theory of thermionic energy converter 
with variable plasma electron temperature. Yen, A.T.; Lam, S.H. 
(Princeton Univ., NJ (USA)). Sep 1978. Contract EY- 76-S-02-2533. 
98p. Dep. NTIS, PC A0S/MF AOI. 

A computational procedure for calculating the C-V charac- 
teristic, the plasma arc-drop and other important parameters for a 
cesium vapor thermionic energy converter has been developed. The 
original theory dealing with the constant electron temperature has 
been extended to treat the problem for the variable electron tempera- 
ture. Comparison between the two cases shows that the C-V charac- 
teristic moves generally toward the left as the electron thermal 
conductivity decreases, but the magnitude of ths degradation appears 
small. 


26834 (N—78-24674) ERDA/NASA advanced thermionic tech- 
nology program. Progress report. (Thermo Electron Corp., Waltham, 
MA (USA)). May 1977. Contracts NAS3-20302;EY-76-C-02-3056. 
24p. (NASA- CR1571 17; PR—23). NTIS PC A02/MF AOl1. 
Research progress is outlined in the areas of surface studies 
(basic experiments and direct beam chamber), plasma studies (con- 
verter theory and advanced mode conversion experiments), compo- 
nent development (low-temperature and high-temperature converter 
experiments), and component hardware (hot shell development). 


PERFORMANCE AND TESTING 


26835 Experiments with enhanced mode thermionic converters. 
Oettinger, P.E.; Hussman, F.N. (Thermo Electron Research and 
Development Center, Waltham, MA). JEEE Trans. Plasma Sci.; PS- 
6: No. 1, 83-88(Mar 1978). 

Reduction of the ionization and scattering losses associated 
with ignited mode cesium diodes is essential for high thermal-to- 
electrical conversion efficiency. Use of an auxiliary electrode in 
conjuction with a noble gas in the interelectrode space should permit 
more efficient ion generation for space charge neutralization. The 
characteristics of a thermionic triode utilizing a ring electrode and a 
dispenser cathode emitter have been studied as a function of xenon 
pressure, cesium reservoir temperature, spacing, electrode tempera- 
ture and pulse parameters (i.e., potential, duration, and repetition 
rate) applied to the auxiliary electrode. Pulsed operation significantly 
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enhanced output power with uniform discharges appearing to be 
sustained at emitter—collector spacings as low as 0.5 mm. 


FUEL CELLS 


26836 Fuel cell power plants not a utopia. Elektr. Energ. Tech.; 
23: No. 6, 257(Oct 1978). (In German). 

There are serious plans to integrate the fuel cell, which has 
been known for almost 140 years, in the energy systems of the 
future. It has a relatively high efficiency and also the great advan- 
tage that it is non-polluting. 


26837 Bruno Breyer Memorial Lecture on the development and 
practical application of fuel cells. Bacon, F.T. pp 27-50 of Trends in 
electrochemistry. Bockris, J.O.; Rand, D.A.J.; Welch, B.J. (eds.). 
New York, NY; Plenum Press (1977). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

The state-of-the-art of fuel cell technology and applications in 
space and other special applications is given. Probable main reasons 
for drop in cell performance with time, storage of electrical energy, 
and proposals for future work on fuel cells are discussed. 42 refer- 
ences. (WHK) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 25930 


26838 (AD-A—055900) Parametric analyses of 1.5-kW methanol 
fuel cell power plant designs. Final technical report September 1977— 
March 1978. Meyer, A.P.; Bett, J.A.S.; Sederquist, R.A.; Vartanian, 
G. (United Technologies Corp., South Windsor, CT (USA). Power 
Systems Div.). 19 May 1978. Contract DAAK70-77-C-0195. 123p. 
(PSD/UTC-FCR—0883). NTIS PC A06/MF AO1. 

In recent years, spurred by the changing availability of petro- 
leum fuels, the Army has begun to investigate the use of alternative 
fuels such as methanol. Under its SLEEP(Silent Lightweight Elec- 
tric Energy Plants) program, MERADCOM has sponsored a design 
investigation to determine the viability of a methanol-fueled 1.5-kW 
fuel cell power plant for field service. The design is based on a low- 
temperature reformer and a commercial phosphoric-acid-technology 
fuel cell stack. Comparison of predicted power plant characteristics 
with goal Purchase Description Requirements shows that the con- 
cept has sufficient potential to be pursued further. Experimental 
work shows commercial-methanol fuels containing higher alcohols 
may be suitable fuels for this power plant. Additional experimental 
work and system analysis are needed to finalize reformer and power 
plant operating conditions and characteristics. 


26839 Analysis of hydrogen—oxygen fuel cell operation in self- 
regulation of external moisture exchange. Vol'fkovich, Yu.M. Elek- 
trokhimiya; 14: No. 3, 361-368(Mar 1978). (In Russian). 

A theoretical study by analysis and with the aid of a digital 
computer was made of the operation of a hydrogen—oxygen fuel 
cell with a capillary membran without the external regulation of 
steam vapor withdrawal rate. An examination is made of both 
isothermic and non-isothermic systems. 12 references, 6 diagrams. 


PERFORMANCE AND TESTING 


26840 (CONF-781063—1) Prediction of current distribution in a 
molten carbonate fuel cell. Sampath, V.; Selman, J.R.; Sammells, 
A.F. (Institute of Gas Technology, Chicago, IL (USA)). 1978. 
Contract EM-78-C-03-1735. 30p. Dep. NTIS, PC A03/MF AOI1. 

From 2. symposium on molten salts; Pittsburgh, PA, USA (15 
Oct 1978). 

A mathematical model has been developed to predict the 
performance of a molten carbonate fuel cell as a function of anode 
and cathode gas compositions, gas flow rates, and polarization 
characteristics. The effect of gas flow modes such as crossflow and 
coflow and the effect of higher pressures on the current distribution 
are studied. The predicted polarization curves agree well with the 
experimentally generated polarization curves. Conditions for incor- 
porating a microscopic porous electrode model into the overall 
model development are briefly outlined. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 27258 


26841 Electrolytes for the high temperature fuel cell; experimen- 
tal and theoretical studies of the perovskite LaAlO;. Kilner, J.A.; 
Barrow, P.; Brook, R.J. (Univ of Leeds, Engl). J. Power Sources; 3: 
No. 1, 67-80(Aug 1978). 
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Electrical conductivity measurements on a range of samples, 
based on the perovskite oxide LaAlOs, in the temperature span 600- 
1000°C and under controlled partial pressures of oxygen. The con- 
ductivity is described for a series of compositions. Details of the 
microstructure of the materials are given and these are discussed in 
view of the experimental results. 


26842 Electrode interconnection material, a structural element in 
high-temperature fuel cell batteries. Part I. Choice of materials: an 
overview. Baukal, W.; Kuhn, W. J. Power Sources; 1: No. 1, 91-97(Jul 
1976). (In German). 

In the construction of high temperature fuel cell batteries, the 
electrode interconnection material (ICM) plays a central role. A 
short review of the factors affecting the choice of this material is 
presented. The ICM has to forma gas tight and mechanically stable 
connection between the structural elements, made of a solid electro- 
lyte ceramic; and an electrical connection between the electrodes of 
adjacent cells. As a consequence of the requirements imposed on the 
material properties, only a few substances can be considered. 


ELECTROMECHANICAL CONVERTERS 


26843 Economic acceleration of dc electric drive with indepen- 
dently excited motor. Popov, A.N. Sov. Electr. Eng. (Engl. Transl.); 
48: No. 3, 52-58(1977). 

The influence of no-load losses and losses in the excitation 
winding of an independently excited motor on the parameters of 
economical (with minimum energy losses) acceleration to a pre- 
scribed speed with constant static load torque and constant excita- 
tion magnetic flux is established. 


26844 Synthesis of optimal automatic speed-control systems for 
de electric drives. Bratus, A.D. Sov. Electr. Eng. (Engl. Transl.); 48: 
No. 3, 59-63(1977). 

The problem of structural and parametric synthesis of optimal 
automatic speed-control systems for dc electric drives is formulated 
and solved on the basis of a generalized integral criterion. 


26845 Making allowance for integral computation capabilities in 
selection of electric motors. Mitel’'man, M.V. Sov. Electr. Eng. (Engl. 
Transl.); 48: No. 3, 85-87(1977). 

The relationship between constraints on motor operating re- 
gimes imposed by commutation conditions and the dynamic capabili- 
ties of the motor is analyzed. A method is proposed for evaluating 
the dynamic characteristics of a motor with full utilization of the 
commutation capabilities. Utilization of this method permits better 
selection of motors and comparison of the dynamic characteristics of 
motors in different series. 


26846 Computer synthesis of equation system for thermal design 
of electric machinery. Korobov, V.K.; Borisevich, U.L. Sov. Electr. 
Eng. (Engl. Transl.); 48: No. 3, 88-93(1977). 

An algorithm is developed for synthesizing the computational 
system of equations for the thermal state of an electric machine 
whose cooling arrangement is specified in the form of several lists of 
cooling nodes, numbered in the order with which the same flow of 
coolant passes them. 


26847 Investigation of thermal state in high-power disk electric 
motor. Yakovenko, V.A.; Prokopov, V.E.; Feigel’man, I.I.; Cher- 
nyavskaya, M.V.; Zautner, F.L. Sov. Electr. Eng. (Engl. Transl.); 48: 
No. 3, 110-113(1977). 

Heat-transfer characteristics are considered for disk induction 
motors. It is shown that the equation system may be solved by finite 
differences using a grid electric model. It is established that the rotor 
and stator of a disk induction motor are nearly independent from the 
thermal viewpoint. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 25795, 25811, 26722, 26732, 
26733, 26740 


26848 Energy saving - why, where and how. Topical information 
seminar of BBC - Baden-Baden. Elektrowirtschaft; 32: No. 2, 25- 
27(Jan 1978). (In German). 

The BBC organized an energy seminar in Baden-Baden on 
August 12, 1977. The following was dealt with in single lectures at 
the seminar: significance of the individual energy carriers for cover- 
ing the energy demand up to 1985, between 1985 and 2000, and from 
2000 onwards; the necessity of reconstructing the energy supply on 
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the demand and supply side; possibilities and promotion of solar 
energy; reliability of energy prognoses; and possibilities of rational 
energy utilization or the saving of energy in individual fields up to 
the year 2000. 


BUILDINGS 


REFER ALSO TO CITATION(S) 26010, 26674, 26701, 26709, 
26713, 26715, 26727, 26731, 26760, 26993 


26849 (AED-CONF—77-263-006) Problems in connection with 
heat pump compressors and solving them with modern calculation 
methods. Kruse, H. (Technische Univ. Hannover (Germany, F.R.)). 
1977. 18p. (In is Cinmeaah. (CONF-770999—6). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Conference on heat pumps; Essen, F.R. Germany (27 
Sep 1977). 

In minimizing capital and operational costs, the main require- 
ments made on the domestic heat pump are the following: high 
operational safety and long service life, low construction invest- 
ments, low energy consumption and suitable controls. A simulation 
model for heat pump compressors is described and its setup and 
value is illustrated by the example of the compressor’s working 
scope and of connecting rod bearing and crankshaft bearing. 


26850 (AED-CONF—77-405-005) Application of refrigerant 
mixtures in refrigerators and heat pumps. Doering, R. (Bergbau- 
Forschung G.m.b.H., Essen (Germany, F.R.)). 1977. 15p. (In 
German). (CONF-7710159—3). Dep. NTIS, MF AO1. 

From DKV annual meeting; Hannover, F.R. Germany (6 Oct 
1977 

Portions of document are illegible. 

A basic prerequisite for the application of azeotropic as well 
as of non-azeotropic refrigerant mixtures is some knowledge about 
the thermodynamic properties, the so-called material data of the 
mixtures of interest. Energy diagrams have been drawn up for the 
azeotropic material R12/R31, the possible use of which was investi- 
gated and for the well-known refrigerant R502. The process of 
calculating enthalpy concentration diagrams was illustrated by the 
example of the refrigerant mixture R14/R23, which was studied in 
some detail. 


26851 (AED-CONF—78-268-004) Heat pump system working 
by the absorption principle to feed in useful power in district heating 
plants. Malewski, W. (Borsig G.m.b.H., Berlin (Germany, F.R.)). 
1978. 19p. (In German). (CONF-7809111—1). Dep. NTIS (US Sales 
Only), PC A02/MF AO. 

From 2. Essen heat oe meeting) drives for heat pumps; 
Essen, F.R. Germany (6 Sep 1978). 

Portions of document are illegible. 

The Federal Ministry for Research and Technology has sup- 

rted a development program in which a demonstration plant 

integrated in the Saar district heating grid will be built. This plant 
will help to gain operational experience o an industrial scale and to 
validate earlier results. To begin with, basic interdependences be- 
tween driving power, energy demand, and the number of desorption 
stages raising the temperature from the heat source level to a useful 
level are pointed out and possible ways of circuiting on the heat- 
emitting side of the system are discussed. In the specific case of the 
Saar demonstration plant, a heat pump system with single-stage 
desorption, two-stage cooling of the heat source, and serial connec- 
tion on the user side has been selected. This design and layout are 
explained. Finally the development targets of the project are ex- 
plained. These include lowering of investment costs, optimal plant 
components for the heat pump process, classifications from the point 
of view of systems technology, and investigations from the point of 
view of economics and plant technology. 


26852 (CONF-780238—, pp 52-58) Universal distribution factors 
of room-air-conditioner usage. Schulze, J.L. (General Electric Co., 
Louisville, KY). 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


This paper addresses the development of a technique for 
estimating the variability of “annual hours of operation,” which 
reveals energy-usage patterns of present room-air-conditioning 
equipment. This technique, based on the tables of annual hours of 
operation as developed by AHAM, provides a tool to aid in evaluat- 
ing energy savings of equipment features other than energy efficien- 
cy ratio (EER) and emphasizes the need to communicate the vari- 
ability of energy usage to the consumer. 


26853 (CONF-780238—, pp 59-61) Improved-efficiency com- 
pressors for air conditioning. Kandpal, T.C. 27 Feb 1978. 
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From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Reciprocating-type improved-efficiency compressors in the 
capacity range of 5,000 to 68,000 Btu/hr are discussed. The design 
trend is discussed and it is concluded that further improvements in 
the efficiency are possible. Use of low-loss steel in the motors, 
capacitor-start-and-run-design motor, higher values of run capaci- 
tance, improved muffling, gas handling, and valves are areas for 
future research. Changes made to improve the energy efficiency 
ratio (EER) have added to the cost of air conditioners. So far, cost 
has been the main factor in deciding the practicality of these im- 
proved-efficiency compressors and air conditioners. Government 
regulations and soaring energy costs are e — to change this and 
the trend towards higher and higher E is likely to continue. 
(MCW) 


26854 (CONF- aa pp 62-64) Heat-pump energy efficiency. 
McCarty, W.J. 27 Feb 1 

From coalaaina on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


A heat-pump energy-efficiency test has been developed by 
General Electric at Louisville, Ky. The fundamental test method is 
to employ two identical test rooms with same heat load, exposure, 
air infiltration, shape and size. Rooms are balanced and calibrated to 
provide the same heat loads. One test room is heated with a 
resistance heat unit and the other with a heat-pump unit. A compari- 
son between resistance heat unit and a heat pump unit was made 
during the '77-'78 winter season. As of January 6th, the heat pump 
had provided a 33 percent energy savings. Daily savings varied from 
2 to 60 percent, and instrumentation revealed areas where perform- 
ance may be improved. Performance results with a wide range of 
climate conditions is quite different than under controlled steady- 
state laboratory tests. The actual heat-pump seasonal performance 
factor (SPF) obtained over the '77-'78 winter season will be com- 
pared with standard calculation values. Areas where design changes 
will improve performance and annual energy costs will be identified. 
By modifying actual '77-'78 results to include the effect of design 
improvements, an accurate estimate of additional annual savings will 
be available for design decisions. 


26855 (CONF-780238—, pp 65-84) Dehumidifiers: a steady-state 
analysis of a refrigerated dehumidification process. Taylor, W. 27 Feb 
1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The heat rejected by a dehumidifier, including the electrical 
and other losses, is a useful contribution to the purpose for which the 
appliance is operated. It seems, however, that there is some confu- 
sion on the part of energy- rs gen authorities with respect to the 
above fact. Perhaps some of the confusion is caused by the wrongful 
coupling of dehumidifiers and room air conditioners in the regula- 
tory process. In the case of air conditioning, the useful effect is the 
removal of both latent and sensible heat from an air/vapor mixture 
and the heat thus removed, having no further useful function, is 
rejected to the outside of the conditioned space. Dehumidifiers also 
remove latent and sensible heat from the air/vapor mixture within 
the conditioned space (thereby also removing moisture) and then 
add that heat, plus the losses of the refrigeration cycle, back into the 
conditioned space. In view of this, a question is posed: would a 
dehumidifier utilizing a reversed Carnot-cycle refrigeration system 
satisfy the requirements of a typical application as well as a conven- 
tional dehumidifier utilizing a refrigeration system of good design 
but having the normal losses associated with the operation of a fan 
motor and a hermetic motor-compressor. This paper provides an 
answer to the question and determines the dehumidifier performance 
required to maintain balanced mass and energy flow rates within a 
model enclosure that is typical with respect to actual dehumidifier 
applications. 


26856 (COO—2911-1) Development and demonstration of a Stir- 
ling/Rankine gas activated heat pump. Semiannual Report, January— 
June 1977. (General Electric Co., Philadelphia, PA (USA). Space 
Div.). Sep 1977. Contract EY-77-C-02-2911. 68p. Dep. NTIS, PC 
A04/MF A011. 

Progress in developing a natural gas-fueled heat pump con- 
taining gas flow controls, gas combustor, Stirling engine, compres- 
sor, and air handling equipment is reported. The combustor design 
has been performance tested and provided quiet, safe and reliable 
operation with an overall efficiency of 86%. The engine and com- 
pressor are being fabricated. The control system and outdoor and 
indoor units have been assembled, and await testing. (LCL) 


26857 (COO—4490-5) Use of fluidized bed heat exchangers in 
heat pump systems for improved performance. Technical status report, 
1 June 1978—31 August 1978. Chen, J.C.; Sarubbi, R.G. (Lehigh 
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Univ., Bethlehem, PA (USA)). » & 7 Contract EC-77-S-02- 
4490. ‘10p. Dep. NTIS, PC A02/MF 

Construction of the plenum, which recirculates supply air, has 
been completed and is able to provide air to the outdoor unit down 
to about 25°F. Instrumentation of both the refrigerant and air loops 
is about 85% completed and connections and valves which allow 
circulation of refrigerant through the fluidized bed heat exchangers 
have been installed. Distributor plate tests for the fluidized bed show 
that the best compromise between pressure drop and good air 
distribution was found with a fine No. 2 screen with gaps of about 


0.15 mm. 

26858 (PB—282789) Current projects 1977 - Swedish Council for 
Research. (Statens Inst. foer By forskning, Stockholm 

(Sweden)). 1978. 60p. NTIS PC A04/MF AOl1. 

The Swedish Council for Building Research is the central 
agency in Sweden for the promotion, programming and poses of 
research into building and urban planning. This publication 
research projects in progress in December 1977 which are financed 
by the Council, including those of the National Swedish Institute for 
Building Research. Recently terminated projects are also included. 
In addition to the project title, researcher and affiliation, the total 

t awarded is also given. General topics include the following: 
a7 management in buildings; RandD on urban and regional 
~—— g with particular reference to local authority planning; 
dD on the planning, construction and management of the built 
environment, Basic RandD The National Swedish Institute for 
Building Research. 


26859 (PB—283788) Safety investigation Pa = appliance energy 

saving devices and automatic vent dampers for oil furnaces. “Final 
report. Adams, D.E.; Bullerdiek, W.A. (Calspan Corp., Buffalo, NY 
(USA)). Oct 1977. Contract CPSC-C-76-0129 271p. (CALSPAN- 
NR—6023-X-1). NTIS PC A12/MF AOl1. 

Analytical and experimental investigations were conducted of 
the safety of various energy saving devices for use with gas-fired 
appliances and automatic vent dampers for oil-fired furnaces. The 
devices for gas-fired appliances consisted of automatic vent dam: 
flue gas heat extractors, an extended draft hood, a commercial dryer 
exhaust recirculator, residential dryer exhaust diverters, a water 
heater insulation kit, and alternative ignition systems. The applicable 
voluntary standards for these devices were also evaluated. Bieslees 
from 25 manufacturers were investigated with some manufacturers 
supplying more than one device or model. Only safety was specifi- 

ly evaluated, not energy saving potential nor reliability-related 
problems unrelated to safety. The gas-fired appliances on which the 
energy saving devices were installed consisted of furnaces, water 
heaters, ranges, and clothes dryers. Although some of the devices 
were found to meet criteria of reasonable levels of safety, a number 
of devices were found to have safety deficiencies at various levels 
ranging up to those indicating imminent risk of life to the user. 


26860 (TID—28532) Utility conservation demonstration project. 
Second quarterly progress report, January 1—March 31, 1978. (Seat- 
tle Dept of Lighting, WA (USA). Office of Conservation). 31 Mar 
pony Contract EC-77-F-01-8115. 89p. Dep. NTIS, PC A02/MF 
AOl. 

The goal of the Energy Management Information System 
(EMIS) is to provide accurate computer-based information on the 
energy use characteristics of Seattle City Light-served structures and 
the cost/benefit of possible conservation measures to City Light 
customers, analysts and decision makers in order to facilitate: end use 
conservation efforts; rate design and load management programs; 
—s and evaluation of conservation projects; load and revenue 

orecasting (short, medium, and long ran, ange); ); and generation, trans- 
mission, and distribution system design. This will be accomplished 
by developing two facilities. The Energy Audit Program (EAP) will 
provide a computer-based analysis of any structure’s heat loss and 
energy efficiency along with a cost/benefit analysis of possible 
conservation measures. The Data Bank will provide broad-based 
information on the energy use characteristics of City Light's total 
customer a and particularly on those customers who have 
obtained EAP services. Phase I (the planning phase) of EMIS was 
near completion at quarter's end. No major or critical decisions were 
made regarding EMIS this quarter. 


26861 Method and means fo: improving the efficiency of light 
generation by an electrodeless fluorescent lamp. Hollister, D.D. US 
Patent 4,119,889. 10 Oct 1978. Filed date 14 Feb 1977. 6p. 

An electrodeless fluorescent lamp of the type including 2 
sealed, light transmissive, envelope including an elongate inner wall 
defining an an cavity and an outer wall surrounding the 
inner wall to form a generally annular, hollow cavity therebetween 
is described. The annular cavity being charged with an ionizable 
gaseous mediu™n, an induction coil positioned within the open-ended 
cavity, and a radio frequency oscillator connected to the coil, the 
coil and the oscillator initiating and maintaining ionization of the 
medium to form an ultraviolet light emitting discharge. The inner 
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surface of the outer wall of the envelope is coated with a vag ad 
which emits visible light when excited by ultraviolet light, the 
improvement wherein the outer surface of the inner wall is coated 
with a layer of an electrically insulative ultraviolet light reflective 
material which is overcoated with a phosphor layer. Such improve- 
ment yields an increase in visible light production of the order of 50 
to 100% 
26862 


Heating system with reserve thermal storage 


capacity. 
Baier, J.F. US Patent 4 4,106,692. 15 Aug 1978. Filed date 28 Jan 1977. 
10p. 


A space heating system —— a low inertia (low mass and 
low water content) boiler and a — heated water storage tank 
providing a bank of hot water (hereafter called the heat bank) and a 

‘flywheel” effect is described. This provides a thermal bank or load 
leveler. The temperature of the water in the tank controls “on-off” 
operation of the furnace of the boiler. The heat sensing means for the 
heated space controls only the operation of the circulator in the 
system. A plurality of zones with a common return may be used. 
The flow rate from the boiler into each of the zones is controlled to 
be less than the rate of flow from the boiler to the heat bank so that 
its stored supply of heated water may be quickly established. A 
domestic water heating coil may be mounted in the heat bank. The 
connection from the boiler to the heat bank is preferably at the top 
of the tank which forms the heat bank. The means for sensing the 
temperature of the water in the heat bank is preferably associated 
with the bottom area of the heat bank. In addition, the system lends 
itself for use with a solar heat source for supplementary heat input. 


26863 Supplement to the publication concerning physical charac- 
of insulation to the 


teristics for the calculation 
thermal insulation ordinance. Dated July 4th, 1978. inte 
30: No. 145, 9-10 Aug 1978). (In German). 

Topics discussed include: (1) Supplement to the values of 
thermal ‘conductivity in DIN 4108 - thermal insulation in civil 
engineering - edition August 1969; (2) values of thermal conductivity 
(thermal resistivity and thermal transmittance coefficients) on the 
basis of notifications (except glazing); (3) values of thermal conduc- 
tivity (thermal resistivity and thermal transmittance coefficients) on 
the basis of objects and materials licensed by the building authorities 
- types of wall construction; and (4) fixing the values k(F) for 
glazings and windows. 


26864 Optimation of gas consumption in the Netherlands. Barth- 
olomeus, H.J. (N.V. Nederlandse Gasunie, Groningen). Gas- Wasser- 
Sach, Gas-Erdgas; 119: No. 7, 282-283(Jul 1978). (In German). 

A survey on efforts for saving energy in the domestic sector 
undertaken at Gasunie and at the gas institute in the Netherlands is 
presented. A survey on the present utilization of gas is followed by 
an examination of the influence and consumer habits as well as of 
conversion processes in heat production on the domestic sector and 
the losses involved. It is concluded that it is possible to save 17% 

as. When including future insulating measures, this value goes up to 
2%. 


26865 Economical use of gas in heat producers of central heating 
equipment. Schmitz, H. (Buderus A.G., Wetzlar (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 119: No. 7, 294-298(Jul 1978). (In 
German). 

The economical utilization of energy in central heating sys- 
tems will be the main task for the next few years. The specific 
possibilities to use gas for energy-saving operation in boilers are 
touched upon. 


26866 Heat requirements of buildings under the influence of wind 
and lift. Esdorn, H.; Brinkmann, W. (Technische Univ. Berlin (Ger- 
many, F.R.). Hermann-Rietschel-Institut fuer Heizungs- und Klima- 
technik). Gesund.-Ing.; 99: No. 4, 81-116(Apr 1978). (In German). 

A new calculation method, based on the 1978 draft DIN 4701 
‘Heat requirement calculation for buildings’, is introduced. In con- 
trast to the present calculation method according to DIN 4701 (Jan. 
59) the new method not only takes into account the influence of 
wind but also lift effects which often dominate in the lower parts of 
high buildings. 


26867 Heat reflecting window. Chess, J.S.; Davis, J.A.; 
Spindler,R.G. (to PPG Industries, Inc.). US Patent 4,069,630. 24 Jan 
1978. Filed date 31 Mar 1976. 8p. 

Improved thermal insulation between the inside of a building 
and the outside environment is provided by a multiple-glazed 
window comprising two transparent glass sheets, an exterior sheet 
and an interior sheet, spaced from each other and joined about their 
edges to form a sealed, enclosed space between them as the exterior 
sheet is a heat-absorbing glass having an infrared reflecting, transpar- 
ent film of tin oxide disposed on its surface which faces the interior 
glass sheet in the window. 


26868 Trend of air conditioning system and its prospect. Ishifuku, 
A. Temptrol; 5: No. 1, 1,3(Jan 1978). 
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A general view is given of the trend of air conditioning 
systems in the last ten years, mainly with the change in the share of 
various air conditioning systems. The significant features in the ten 
years are degeneration of induction unit system, and rapid increase 
of the variable air volume (VAV) system. The rest of the systems 
have generally followed stable transition. On the other hand, the 
advent of unitary system and its rapid expansion of share are 
amazing, and is worthy of attention. Probably the next ten years will 
be characterized by evaluation and regeneration of building equip- 
ment. 


26869 Solar energy utilisation from an architectural point of 
view. Nikolic, V. pp 39-43 of Sonnenenergienutzung im Bauwesen. 
Duesseldorf, Germany, F.R.; VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA '78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

The article discusses the problem of energy saving in building 
construction from the architect's point of view. Conventional con- 
structions and modern technical possibilities are compared. In this 
context, also the problem of solar energy utilisation to reduce 
heating fuel oil consumption is discussed. The author gives a critical 
discussion of the Energy Conservation Act and its possible conse- 
quences for building construction. 


26870 Waermepumpen. Grundlagen und Praxis. (Heat pumps. 
Basic principles and practice). von Cube, H.L.; Steinle, F. Duessel- 
dorf, Germany, F.R.; VDI (1978). 305p. (In German). 

The book presents a comprehensive description of theoretical 
principles and technical construction of heat pumps for different 
uses. Concerning the subject of economy, principles of operational 
cost calculations and economic viability calculations are presented. 
Plants in operation for domestic heating, for private indoor swim- 
ming pools, for air-conditioning, for heat recovery, and other large- 
scale plants are described as examples. Finally, application of the 
heat pump in industry is discussed. 


26871 Light switch in buildings. Crisp, V.H.C. (Build Res 
Establ, Engl). Light Res. Technol.; 10: No. 2, 69-82(1978). 

i paper reviews recent work at the UK Building Research 
Establishment aimed at deciding if there is a significant potential for 
saving energy used for lighting in buildings. This necessarily in- 
volves examining the ways in which building occupants use their 
switching facilities and hence their lighting. The savings which 
might accrue from automating lighting controls are discussed, with 
particular reference to daylight linking, and suggestions made for 
more sophisticated methods of manual switching. 11 refs. 


26872 Building and energy: bibliography. Quivik, F. (comp.). 
Butte, MT; National Center for Appropriate Technology (1978). 
14p. (NP—23524). $0.25. 

The bibliography on buildings and energy lists publications 
available on design stressing energy conservation and the impact of 
environmental forces. Thirty-four books are listed along with 2 
pamphlets, 4 periodicals, and a sourcebook on appropriate technol- 
ogy, RAINBOOK: Resources for Appropriate Technology. (MCW) 


26873 (UCRL-Trans—1560) Measurements of operating behav- 
ior of a Aldes heat exchanger. Graff, B.; Pfeiffenberger, U. 
(Essen Univ. (Gesamthochschule) (Germany, ER. )). Dec 1977. 
Translation of German report. 10p. Dep. NTIS, PC A02/MF AOI. 

The performance testing of heat recovery equipment designed 
to recover heat from the exhaust air in hot air home heating systems 
is described and the results are presented. (LCL) 


26874 Temperature-monitoring and control system. Hallgreen, 
K.J. (to Danfoss A/S). US Patent 4,058,254. 15 Nov 1977. Filed date 
11 Jul 1975. 6p. 

The invention relates to a system for measuring or controlling 
the thermal comfort in spaces used by living beings. In operation an 
output signal is produced which indicates whether or how much the 
actual thermal conditions in the space differ from comfort conditions 
and this output signal may be used to control the comfort conditions 
in the space. The sensing means takes into account the same condi- 
tions as does a living being with respect to convection heat, radiation 
heat and the heat produced by metabolism. The last mentioned heat 
might be set in accordance to the activity level of the living being. 
The surface temperature of the sensing means is compared with a 
comfort temperature set by a second setting means. If the first setting 
means is set to a higher heat supply, the second setting means is 
simultaneously set to a lower comfort temperature and vice versa. 


26875 Apparatus for insulating against conductive, convective, 
and radiant heat transmission. Hopper, T.P. US Patent 4,039,019. 2 
Aug 1977. Filed date 26 Jan 1976. 10p. 

An apparatus is described for insulating against conductive, 
convective, and radiant heat transmission. The device is comprised 
of three or more mutually parallel non-transparent sheets. The sheets 
may be attached to a retracting device from which they can be 
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drawn to extend in mutually parallel relation and cover a building 
opening such as a window or onto which they can be retracted to 
uncover the opening. A number of resilient spacers in the form of 
collapsible devices are mounted within the apparatus to separate 
each pair of adjacent sheets and, thus, define a dead air space 
therebetween. At least one of the sheets has a highly radiation 
reflective surface located to face on a dead air space. Importantly, 
the collapsible devices are designed so as not to abrade or otherwise 
harm the reflective surface. The combination of these dead air 

with the highly radiation reflective sheet surfaces results in an 
apparatus having extremely low emissivity that effectively impedes 
radiant heat transfer. The dead air spaces also effectively impede 
conductive and convective heat transfer. 


26876 Test reference year. A compilation of hourly data of 
weather elements of interest. Pt. 1. Test refence years - fundamentals - 
data selection methods and international activities. Jahn, A. (Tech- 
nische Univ. Berlin (Germany, F.R.). Her Rietschei-Institut 
fuer Heizungs- und Klimatechnik). HLH, Z. Heiz., Lueftung, Klim., 
Haustech.; 28: No. 6, 199-206(Jun 1977). (In German). 

In the first part of the work, the author explains the term ‘test 
reference year (TRY)’ and why this is necessary. After this, possible, 
existing and practicable ways to establish such a data compilation are 
described. The author outlines the work that is done internationally 
with the aim to make TRY from different countries comparable and 
interchanglable, and the work (in progress or finished) to establish 
TRY. This is followed by a catalogue of the meteorological elements 
that might be of interest for general energy consumption clacula- 
tions. Finally, the article shows possible alternatives in the compila- 
tion of meteorological data for an energy cost calculation for heating 
and air conditioning plants by means of a simulation of plant and 
building behaviour. 


26877 Planning of buried pipe coils for domestic heat pumps. von 
Cube, H.L. (Cube-Ingenieurunion, Worms (Germany, FR). PK lima 
Kaelte Ing.; 5: No. 6, 217-222(Jun 1977). (In German). 

The temperature of a pipe coil which dravs the heat from the 
earth can be calculated. The basis for this calculation are geothermal 
data (thermal conduction coefficient, density and specific heat capac- 
ity). These values strongly depend on humidity. The calculation has 
to take into account depth, distance and diameter of coils. The 
calculation method was checked by comparing calculated and meas- 
ured values. There was very good agreement. Optimum design very 
much depends on construction and laying costs. 


26878 Less than a third is utilized...the rest of primary energy 
lost. Matthoefer presents energy conservation concept. phen, 
31: No. 25, 1222-1223(Jun 1977). (In German). 

The study shows possible ways of energy conservation in the 
planning, construction, and technical installations of new buildings: 
Energy recirculation, multiple use of energy, and constructional 
thermal insulation measures are discussed. 


26879 Planning central heating plants under the aspect of energy 
conservation. Philipps, M. (Canzler (B.) Beratender Ingenieur VBI, 
Muelheim an der Ruhr (Germany, F.R.)). Tech. Bau; 8: No. 5, 493- 
497(May 1977). (In German). 

Apart from other aspects of heating energy conservation the 
right location of a central heating plant and the dimensioning of the 
boilers are of importance. Investment and energy costs are lower if 
the central heating plant is installed at the point where most of the 
heat is required. Boilers should be as small as possible in order to 
achieve a good annual efficiency. Boiler equipment and circuiting 
arrangements are recommended by which fuel costs can be lowered. 
Investment and energy costs are also lowered by high aE goed 
differences between flow and recirculation temperature. In 
heating plants, the possibility of installing recirculation pumps “ 
smaller amounts of water. 


26880 Determining the stored heat of electric floor heating. 
Gockell, B.; Tokarz, M. (Technische Univ. Braunschweig (Ger- 
many, F.R.). Lehrstuhl Technischer Ausbau). Tech. Bau; 8: No. 3, 
279-281(1977). (In German). 

Two requirements are made in particular on space heating: (1) 
to have a constant vertical temperature distribution; and (2) ny 
a low-cost heating system. Both requirements are satisfactorily met 
by electric floor heating. A measuring method in form of a model 
method was developed for measuring stored heat. Measurements 
were carried out on an experimental installation. The test specimens 
corresponded in their vertical set-up to the construction of floor 
heating. The thermal behavior of heating systems can be determined 
accurately enough with this method. 


26881 Possibilities of energy saving in building technology. 
Loewer, H. (Fachhochschule Giessen (Germany, F.R.)). pp 1-9 of 
Wirtschaftlicher Energieeinsatz bei Anlagen der Technischen Ge- 
baeudeausruestung. Keller, G.M. (ed.). Karlsruhe, Germany, F.R.; 
C.F. Mueller (1977). (In German) 
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The introductory lecture to a training course gives a brief 
survey of the technical possibilities of energy saving in building 
technology. It deals with legal regulations and treats the problems of 
existing buildings. 


26882 Energy conservation - questions of physical construction. 
Jenisch, R. (Fachhochschule fuer Technik, Stuttgart (Germany, 
. cr )). D). pp li- -33 of Wirtschaftlicher Energieeinsatz bei Anlagen der 

Cor Modie cork Keller, G.M. (ed.). Karlsruhe, 
Seon F.R.; C.F. Mueller (197 ). (In German) 

Constructional measures in buildings are examined, which 
affect the heat consumption in winter. The physical construction 
problems which occur in this are discussed. The heat protection 
recommended in the appendix to DIN 4108 is explained. The second 
part of the article concerns heat protection in the summer. Because 
of the energy transparency, surface and orientation of the windows, 
the capacity for heat storage of internal components, the non-static 
heat protection of the external components and the ventilation of 
rooms during the night, these problems are more complex than those 
of heat protection in winter. 


26883 Planning and design of indoor lighting. Seid], M. (Tech- 
nische Univ. Berlin (Germany, F.R.). Inst. fuer Lichttechnik). pp 65- 
85 of Wirtschaftlicher Energieeinsatz bei Anlagen der Technischen 
Gebaeudeausruestung. Keller, G.M. (ed.). 
F.R.; C.F. Mueller (1977). (In German) 

After an explanation of basic lighting technology parameters, 
the article deals with the development of economical light sources, 
on lighting technology criteria assessing lamps, lights and complete 
plants, on the choice of suitable lights, on quality characteristics of 
illumination on general and local lighting, on daylight and artificial 
light and on the maintenance, cost calculations and development 
trends. 


arlsruhe, Germany, 


Installation and operation of heating plant. Kuehlmann, 
em 87-109 of Wirtschaftlicher Energieeinsatz bei Anlagen der 
Technischen Gebaeudeausruestung. Kel ier, G.M. (ed.). Karlsruhe, 
Germany, F.R.; C.F. Mueller (1977). (In German) 

Short term measures, and medium and long term develop- 
ments for the improvement of the economy of building heating plant 
are discussed initially. The term ‘economy’ is explained in the 
context of VDI Guideline 2067. The third part of the article is 
concerned with heating plant in new buildings where the use of heat 
pumps, the economy of air heating systems and radiation heating 
systems are discussed. Heating plant in the context of improving old 
buildings, and optimising installation and possibilities of improving 
the economy of existing plant are discussed. 


26885 Multiple energy use. Bach, K. (Fachhochschule Wiesba- 
den (Germany, F.R.)). pp 165-197 of Wirtschaftlicher Energieeinsatz 
bei Anlagen der Technischen Gebaeudeausruestung. Keller, G.M. 
(ed.). Karlsruhe, Germany, F.R.; C.F. Mueller (1977). (In German) 

Regenerative heat recovery, periodically working regenera- 
tors, heating tubes and the construction and method of operation of 
heat pumps as heating engines are discussed for using waste heat for 
space heating purposes. There is also a brief description of further 
developments in heating power stations and particularly unit heating 
power stations. 


26886 Automatic regulation and control systems as a means of 
energy saving. Blodau, A. (Honeywell G.m.b.H., Offenbach (Ger- 
many, F.R.)). pp 200-238 of Wirtschaftlicher Energieeinsatz bei 
Anlagen der Technischen Gebaeudeausruestung. Keller, G.M. (ed.). 
Karlsruhe, Germany, F.R.; C.F. Mueller (1977). (In German) 

Automatic devices, which are used primarily to maintain 
given rated conditions, offer an appreciable possibility of lowering 
energy costs in domestic building technology. Regulation and con- 
trol technology measures are discussed for reducing the heating at 
night and for intermittent operation of heating and air conditioning 
plant. A programmed building operation with central control is 
introduced. 


26887 Operational experience with heat recovery facilities. 
Olsson, R.; Strindehag, O. VDI (Ver. Dtsch. Ing.) Ber.; No. 275, 55- 
60(1976). (In German). 

In connection with the heating and air-conditioning of build- 
ings, up to 80% of energy can be saved with heat recovery facilities. 
The article gives a survey of the various types of heat exchangers 
and discusses aspects of ‘environmentalness’, operational safety, and 
economy. Dealt with are: liquid-coupled heat exchanger, heat ex- 
changer with 2-phase medium, rotating heat exchanger, and air-air 
heat exchanger. Individual examples of application in industry and 
space heating are described and operational data presented. The 
article closes with a report on the operational experience with a heat 
pump facility in the Flaekts works in Joenkoeping. 
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REFER ALSO TO CITATION(S) 25854, 25991, 26026, 26033, 
26673, 26737, 27014 


26888 (AED-CONF—78-268-003) Small gas engines as prime 
movers for heat pumps in domestic heating. Pegley, A.C.; Rieke, A 
(Ford-Werke A.G., Koeln (Germany, F.R.)). 1978. 30p. (In German 
and English). (CONF-7809111—2). Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

From 2. Essen heat pump meeting) drives for heat pumps; 
Essen, F.R. Germany (6 Sep 1978). 

The characteristics of a small 4-cylinder internal combustion 
engine to run on LP and natural gas are described, especially the 
engine data, the engine power, fuel consumption, ignition, speed 
control, exhaust gas and noise. The advantages of a gas engine- 
powered heat pump are pointed out. The main advantages are: better 
primary energy utilization than in an electrically driven heat pump; 
waste heat recirculation and utilization; and adjustment of engine to 
the varying heat demand by changing the rotational speed. A few 
remarks on engine installation and maintenance are included. 


26889 (CONF-780238—) Proceedings of the conference on major 
home appliances for energy conservation. Tree, D.R.; Courville, G.E.; 
Haynes, V.O.; Phillips, H. (eds.). (Oak Ridge National Lab., TN 
(USA)). 27 Feb 1978 ¢ Contract W-7405-ENG-26. 296p. Dep. NTIS, 
PC Al3/MF AOl. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 

A separate abstract was prepared for each of the 37 papers of 
this proceedings. Summaries and recommendations appear at the 
close of each of the seven working sessions, the eighth session being 
a summary session. One paper is cited with only an abstract availa- 
ble. (MCW) 


26890 (CONF-780238—, pp 1-8) Development of standard meth- 
ods of measuring energy consumption of ranges and ovens that relate 
to consumer usage. Blanck, W.H. Jr. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


A subcommittee of the Association of Home Appliance Man- 
ufacturers developed test procedures to measure the energy con- 
sumed by ranges and their components. A representative menu for a 
family of four was chosen as the test case. From these field-test data 
generated by these consumer-usage tests, factors have been devel- 
oped by which laboratory-test results are converted into energy- 
consumption values to which the consumer can relate. (MCW) 


26891 (CONF-780238—, pp 9-10) Utensil interface for electric 
ranges. Howard, C.P. (National Bureau of Standards, Washington, 
D.C.). 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


In the development of test procedures to determine energy 
use of ranges and ovens—a classification which includes cooktops 
and microwave ovens—it became apparent that to describe the 
energy use of these products, the vagaries of cooking utensils and 
food presented major problems. The solution was to eliminate cook- 
ing utensils and food, and develop an artificial load that would 
provide repeatable and reproducible results and be representative of 
the thermal capacitance of a typical food quantity. For gas and 
electric units, this load is a flat-suraced aluminum block; and for 
microwave ovens, the load is a variable-volume saline solution used 
with glass breakers. These loads provide an optimum energy cou- 
pling with the various cooking units to be tested. The National 

ureau of Standards conducted a series of tests using a 15.2-cm 
element with the flattest surface. The test load was | liter of water 
heated to 96°C. Nine utensils used were covered with aluminum foil 
and the water stirred. It was conciuded that utensils do not have 
nearly as large an effect on performance as originally anticipated. 
Negative results of utensil-design effects were determined. The only 
positive conclusion is that utensils should be large enough to com- 
pletely cover the element. (MCW) 


26892 (CONF-780238—, pp 11-20) Energy-saving domestic 
oven. Peart, V. (Purdue Univ., West Lafayette, IN); DeWitt, D.P.; 
Kern, S.T. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Range ovens are very inefficient; at best, range oven efficien- 
cy is about 25 percent. A new approach to baking is demonstrated in 
this research to optimize radiation heat transfer in an electric oven. 
First, baking utensils that readily absorb radiant energy have re- 
placed the shiny pans used in conventional ovens. Second, the 
function of the interior walls of the oven was changed from that of 
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absorbing and reradiating power to that of reflecting it. Third, 
radiant power has been balanced. Two electric elements were 
used—one at the top, as well as one at the bottom of the oven. To 
demonstrate how using two independently controlled elements and 
improving the absorptive characteristics of oven interiors and pan 
materials affect baking results and energy consumption, two para- 
metric studies were performed using a conventional oven and a bi- 
radiant oven. In both parametric studies single layers of yellow cake 
were used as the test producer because this product can be easily 
standardized and is a sensitive indicator of heat transfer into a food. 


26893 (CONF-780238—, pp 21-28) Experimental investigation 
of energy consumption in a simulated stove-top cooking task with two 
electric ranges and eight different types of pans. Overby, C. (Ohio 
Univ., Athens); Hobocienski, W.; Lewis, M.A. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Two investigations were made to examine energy consump- 
tion during stove top cooking tasks. In the first study, eight pans of 
different design, material, and thickness were each heated, with one 
liter of tap water, through 60°C (20 to 80°C) on the six-inch burner 
of two different electric ranges. Energy consumption in watt-hours 
and time to heat were recorded, and energy efficiency at this task 
was calculated for each condition. One range was equipped with a 
control device called 'Sensi-Temp,” which permits the operator to 
(a) select the size of burner desired (on the large burner) and (b) to 
set a thermostatically controlled temperature for the burner at a 
desired level. A second study was done, using one of the more- 
efficient pans from the first experiment (pan 4—stainless steel) to 
assess efficiencies when using this Sensi-Temp” device. This study 
was run for three burner sizes—4, 6, and 8 inches—and at three 
temperature settings, 300, 400, and 500°F. Energy consumption and 
time to raise a liter of water 60°C, were recorded. Results indicate 
that only two system variables—pot and pan design and materials, 
and burner design are important in end-use energy efficiency. 
(MCW) 


26894 (CONF-780238—, pp 29-30) Energy conservation through 
optimal kitchen-range-hood design. Annis, P.J. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Residential power venting—bathroom, laundry room, or 
kitchen—is a promising field for investigation in the effort to reduce 
energy consumption in the home. Of particular interest to this 
conference is the kitchen-range hood, as it is a necessary adjunct to 
the range if indoor air quality is not to be affected by cooking. Along 
with smoke, grease aerosol, and odors, the vented range hood 
removes a portion of the heat and water vapor resulting from food 
cooking and gas combustion or electric resistance heating. This 
paper evaluates energy losses both with and without range hood 
venting, and shows what might be achieved by better hood design, 
location, and operation. For the purpose of demonstrating the effect 
upon a residential heating and cooling load of the operation of a 
kitchen range both with and without a vented range hood, the 
example of a 250-cfm hood operated in Manhattan, Kansas is investi- 
gated. 


26895 (CONF-780238—, pp 31-34) Efficiency-improvement tech- 
niques for microwave ovens. Buffler, C.R.; McNutt, R. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


In order to improve the efficiency performance of microwave 
ovens, a thorough knowledge of the ge flow through the oven is 
needed. This knowledge consists of a complete description of all 
power dissipation starting from the input line cord through its final 
absorption in the food. All power not ending up in the food is 
— as heat due to the inefficiencies in the individual subsystem 
of the oven. In an effort to predict areas where most gains in 
efficiency improvement can be obtained, a formula for overall oven 
efficiency was derived and sensitivity tests were performed to see 
which oven subsystems could contribute the most effectively toward 
improved-efficiency performance. A typical microwave oven can be 
broken down into these subsystems: accessories, high-voltage power 
system, magnetron, magnetron filament supply, cooking assembly, 
and microwave load. The power flow through these systems is 
calculated and long-range performance improvements are indicated. 
(MCW) 

26896 (CONF-780238—, pp 35-39) Household-range energy-effi- 
ciency improvements. Erickson, R.C. 27 Feb 1978. 


From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Residential energy consumption accounts for approximately 
one-fourth of total national energy consumption, with the energy 
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required in the preparation of foods being one of the top four 
residential energy end uses. Also, the efficiency of the household 
oven is rather low, providing a large potential for improvements. 
This paper presents some of the results of an investigation to define 
methods of measuring energy consumption, to determine where 
energy goes, and to evaluate means of reducing energy required to 
produce the same useful output. 


26897 (CONF-780238—, pp 40-47) Microwave energy-consump- 
tion tests: Litton microwave cooking, January 1978. Ludvigson, V.; 
VanValkenburg, T. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Microwave ovens are energy savers, using one-fourth to one- 
half the energy of conventional electric ranges. With the projected 
market saturation of 50 percent by 1985, microwave oven users 
could save 32.3 billion kWh of electricity. This potential has resulted 
in early labeling and conservation efforts. The Range Subcommittee 
of the Association of Home Appliance Manufacturers Consumer 
Education Committee developed a comprehensive 7-day menu of 
common foods and their preparation procedures. Litton continued 
with this approach and developed a test method that could be 
adjusted to two levels of microwave usage—5O and 80 percent. The 
menu, procedures, and savings are presented. Microwave usage and 
savings are compared with oven and surface unit usages. (MCW) 


26898 (CONF-780238—, pp 48-51) Progress report -- AHAM 
standard on hours of operation for room air conditioners. Beard, W.L. 
27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


A previous paper, A Method for Calculating Energy Con- 
sumption of a Room Air Conditioner, presented by the author at the 
ASHRAE meeting in Chicago on February 16, 1977, is examined. 
That paper presented the basic methodology developed for estimat- 
ing hours of compressor operation from local outdoor-temperature 
data. Indications are good that the basic methodology described in 
that paper is still sound and acceptable for the purpose intended. 
However since that time, some problems have been discovered and 
additional field-test data obtained. The status of the work and the 
direction it is taking are described in this paper, including the 
problems discovered in the earlier paper, and what is being done to 
improve and update it. The latest available compressor operating- 
hour estimates are included. 


26899 (CONF-780238—, pp 85-87) New approach to improved- 
efficiency compressors for household tors and freezers. 
Schroeder, G.; Aalbregtse, R. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The method suggested to improve the efficiency of compres- 
sors for refrigerators and freezers is the use of a permanent split- 
capacitor-type motor in the hermetic compressor. This innovation 
provides a cost-effective product with the efficiency needed to 
produce satisfactory energy conservation. A run capacitor is added 
in series with the auxiliary winding of the compressor motor to raise 


its efficiency into the area of 80 percent. Having done this, the 
locked-rotor torque of the motor is too low for satisfactory starting 
performance. To increase the starting torque, a positive temperature 
coefficient (PTC) relay is added in parallel with the run capacitor. 
The PTC has very low cold resistance allowing current to bypass 
the run capacitor and provide normal locked-rotor torque equivalent 
to a resistance-start motor. After a brief period of starting-current 
flow, the PTC resistance increases by several orders of magnitude, 
effectively transferring the current flow back through the capacitor. 
Customer acceptance has been lacking, however, so the author 
Suggests returning to basics and try to improve the compressor 
efficiency without any additions of extra hardware and minimize 
cost increases. 


26900 (CONF-780238—, pp 88-90) New concept for improved- 
efficiency compressors for household refrigerators and freezers. 
Bunch, R.L.; Stuber, R.A. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


High orders of end-use efficiency and reliability have been 
achieved in a refrigeration compressor that employs an electromag- 
netic linear motor. Techniques of computer-aided design are used to 
explore the operational characteristics of the moving-iron compres- 
sor and to simulate its operation. Application tests on prototype units 
developed through extensive feasibility and manufacturing studies 
confirm the performance expectations for this unconventional piston 
pump. 
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26901 (CONF-780238—, pp 91-96) Household refrigerator and 
food-freezer performance characteristics. Horvay, J.B. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The refrigeration industry abounds with terms expressing the 
performance of refrigeration systems in general, and of refrigerator 
compressors in icular. These terms are defined in a variety of 
textbooks, handbooks, standards, and government publications. To 
determine the numerical values of performance characteristics a 
multiplicity of regulations and standards need to be considered. 
These have been issued by various professional societies, industry 
associations, Federal, and state governmental agencies. This paper 
defines the more-commonly-used terms and cites the applicable 
standards that need to be considered when determining performance 
characteristics. 


26902 (CONF-780238—, pp 97-101) Development and demon- 
stration of a high-efficiency refrigerator-freezer. Lee, W.D. 27 Feb 
1978. 


From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


This paper summarizes the progress to date on the Arthur D. 
Little, Inc., oma to develop and demonstrate a high-efficiency 
refrigerator-freezer, sponsored by the Department of Energy 
through Union Carbide Corporation. The program was initiated in 
July of 1977, and Phase I—Development and Laboratory Testing— 
will run until October 1978. The second phase of field testing is 
expected to start thereafter and run an additional two years. Design 
features desired for the refrigerator-freezer to meet the expected 
market needs by the middle half of the 1980's are discussed in this 
paper with consideration given to the likely impact of family size, 
food storage requirements, and government-sponsored energy-con- 
servation programs. A number of energy-saving design options for 
the 1980 marketplace have been identified and are discussed in the 
paper. Prototype testing of these energy-saving options is presently 
underway and is expected to result in a high-efficiency refrigerator- 
freezer prototype suitable for field testing in the Phase II part of the 
program. Energy-saving options are being fabricated by Amana 
Refrigeration, Inc., who is cost-sharing their R and D role in this 
program with DOE. 


26903 (CONF-780238—, pp 102-105) Demand-defrosting house- 
hold refrigerators. Houk, W.J. 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Automatic defrosting of refrigerators is ordinarily determined 
by a timing device. Typically, a defrost cycle occurs every 6 to 8 
hours of elapsed time or, in some cases, compressor run time. The 
author discusses a concept whereby defrost is initiated only when 
needed. He specifically cites the system developed by Ranco, the 
Demand Defrost Control. This device reduces energy consumption 
by eliminating unnecessary defrosts. The technical aspects of refrig- 
eration defrosting are first reviewed, after which the accommodation 
of the Demand Defrost Control is outlined. (MCW) 


26904 (CONF-780238—, pp 106-109) Hidden properties of re- 
frigerators. Deutsch, T.; Eckhaus, A. (Consumers Union of United 
States, Inc., Mount Vernon, NY). 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


In Consumer Union's last refrigerator/freezer report, pub- 
lished in the January 1978 issue of CONSUMER REPORTS, 16 
models of refrigerator/freezers were rated by the Association of 
Home Appliance Manufacturers (AHAM) and CU. The AHAM- 
rated volumes ranged from 17.0 to 18.2 ft*, while CU's estimates of 
usable space ranged from 13.4 to 14.5 ft®. The differences are 
attributed to measurement technique, CU not including spaces un- 
available for actual storage (e.g., shelves, light shields, trim, and 
clearances around bins and crispers). The author questions not so 
much the optimism of the AHAM figures, but the fact that CU 
considers the rated capacity to be not even a reliable index of 
relative volume. He hastens to add, however, that despite its short- 
comings, the AHAM data were readily available, as was shelf area. 
He points out that the next most important item (to the consumer 
and to the nation) is energy consumption of the model. Therefore, he 
laments the fact that AHAM has stopped its energy-certification 
publication program. He understands it is because of the confusion 
over conflicting state and Federal regulations, and the possible 
illegibility of energy labeling which is not in conformance with 
DOE procedures. Testing procedures at Consumers Union are de- 
scribed and reviewed, discussing particularly insulation factors and 
manual defrost as against a no-frost model. (MCW) 
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26905 (CONF-780238—, pp 110-120) Field performance of gas 
and electric water heaters. Grot, R.A. (National Bureau of Standards, 
Washington, D.C.). 27 Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The results of a field experiment for assessing the perform- 
ance og gas and electric residential storage water heaters are present- 
ed. Energy requirements for hot-water supply, hot water consump- 
tion, and usage-pattern data are presented and analyzed using statisti- 
cal techniques in order to obtain average load curves and variations 
from the average. The effects of various retrofit measures such as 
wrapping the water heater with additional insulation and reducing 
the hot-water temperature are assessed under actual usage condi- 
tions. 


26906 (CONF-780238—, pp 121-131) Methods for computing the 


“daily energy consumption of residential electric water heaters. John- 


son, G.A. (Purdue Univ., West Lafayette, IN); Goldschmidt, V.W.; 
Schultz, W.W.; Cook, R.E. Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


On October 4, 1977, the then Federal Energy Administration 
prescribed final test procedures for water heaters. These procedures, 
which appeared in Vol. 42, No. 192 of the Federal Register, must be 
applied to water heaters of each basic model before any representa- 
tions regarding the energy consumption or operating costs of that 
model may be made. The FEA equation for calculating the daily 
energy consumption of an electric water heater is based on the two- 
mode formula. Following an explanation of the assumptions neces- 
sary to derive this basic formula, the numerical values chosen for 
substitution into the formula by the FEA are considered from the 
standpoint of applicability to typical water-heater operation. A re- 
vised formula for calculating daily energy consumption can be 
derived from a simplified thermodynamic analysis of the typicai 
operation of an electrical water heater. Comparisons between the 
daily energy consumption as computed using both these equations 
are presented for a typical water heater. 


26907 (CONF-780238—, pp 132-140) Time for a heat-pump 
water heater. Dunning, R.L. (Energy Utilization Systems, Inc., Pitts- 
burgh, PA). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Heat pumps exist that provide hot water or steam from the 
recovery of low-temperature heat in industrial and commercial ap- 
plications. This report examines an application in the residential and 
smal! commercial domestic hot water heater. It is an energy consum- 
er that is just beginning to receive the attention it deserves, for water 
heating is the second largest user of energy in the residential sector. 
To be specific, although an average electric water heater uses 5000 
kWh of electricity per year, a typical suburgan or rural unit may use 
10,000 kWh or more. In terms of energy, 10,000 kWh requires the 
equivalent of 115 million Btu’s at the generating station. The heat- 
pump water heater, its efficiency, and the payback period are dis- 
cussed. The device works much like a window airconditioner except 
that it pumps heat into the water tank rather than outdoors and is 
expected to pump it from otherwise waste heat in an unconditioned 
space such as the basement, garage, utility room, or attic. (MCW) 


26908 (CONF-780238—, pp 141-152) Energy-conservation op- 
tions for gas-fired residential water heaters. Wilson, R.P. Jr. (Arthur 
D. Little, Inc., Cambridge, MA). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Recent efforts to develop practical conservation measures for 
the home have focused on the water heater, which is second only to 
central heating systems in residential energy use. It is estimated that 
residential gas-fired water heaters currently demand approximately 
1.4 x 10'° Btu of primary energy demand of all appliances, and about 
2 percent of the U.S. energy budget. Relatively large potential 
improvements are possible for gas-fired water heaters of standard 
design, which currently consume approximately 103,000 Btu/day, an 
amount which is much greater than the energy content of the hot 
water delivered in a typical residence (approximately 51,000 Btu/ 
day, based on 71.4 gallons per day at 85°F water temperature rise). 
The present analysis analyzes and compares several options for 
altering water-heater designs in order to conserve energy use. 
Twelve energy saving options for gas-fired water heaters are identi- 
fied: increased flue baffling (natural draft); forced draft with in- 
creased flue baffling; continuous pilot modifications; increased insu- 
lation (2 in. added fiberglass); thermostat setback (20°F); preheat 
tank using waste heat; instantaneous heater with forced draft and 
automatic ignition; automatic off periods with automatic ignition; 
indirect heater with forced draft and automatic pilot; sealed combus- 
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tion system; reduced scaling/degradation; and condensation of flue 
gases. (MCW) 


26909 (CONF-780238—, pp 153-167) High-efficiency Brayton- 
cycle water heater. Dieckmann, J.T.; Harvey, A.C.; Erickson, A.J.; 
Toscano, W.M. (Foster-Miller Associates, Inc., Waltham, MA). Feb 
1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


This paper describes the design of a new efficient electric 
water heater that employs a Brayton-cycle heat pump. The water 
heater consists of a reciprocating compressor and expander, a coun- 
terflow water-air exchanger, a water-circulation pump, an electrical 
motor, and a water- storage tank. The design development included 
a thermodynamic parametric analysis of the reverse Brayton cycle to 
determine the optimum operating thermodynamic-state points of the 
water heater system; a thermodynamic model to identify the losses 
occurring in the compressor/expander; and a preliminary design of 
the compressor/expander and the total system. The design specifica- 
tions of the water-heater system and the system’s performance 
characteristics are discussed. 


26910 (CONF-780238—, pp 168-172) Clothes dryer air ex- 
change. Fowell, A.J. (National Bureau of Standards, Washington, 
DC). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Reducing the energy used in the clothes-drying process is 
accomplished by utilizing periods of no-heat or reduced-heat drying 
coupled with provision of indoor or outdoor operation of the dryer 
inlet and exhaust. The selection of the mode of operation will be 
dependent on the time of the year and the build-up of humidity in 
the house. This discussion focused on a home appliance, not solely 
for the device's intrinsically metered energy consumption, but rather 
on the energy impact of its operation to the total indoor environ- 
ment. Further knowledge will be gained from the daily, four-seasons 
study of a clothes dryer interfaced with the outdoors. The gathered 
data yields values of net energy gains based on yearly operation, 
while another valuable yield would be of a qualitative nature. 
Energy-conservation opportunities are considered, but the dryer, 
however it may be interfaced, must dry the laundry clothes to the 
expected level of dryness quality and other possible aesthetic consid- 
erations taken for granted by the consumer. On a national energy 
scale, clothes dryers consume, perhaps, in excess of two billion 
dollars a year in directly metered energy. The energy implications of 
the subject matter presented here are worthy of serious considera- 
tion. 


26911 (CONF-780238—, pp 173-179) Reduced energy consump- 
tion of automatic washers: benefits and penalties. Goodman, R.M. 
(Whirlpool Corp., St. Joseph, MI). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Typical energy usage in an automatic washer can be charac- 
terized as: Operating Energy + Energy to Heat Water = Total 
Energy Usage. The operating energy consumed by washers today is 
an extremely small part of the total (5 percent or less). It is, 
therefore, readily apparent that any significant reduction in energy 
will need to be accomplished by minimizing the thermal energy 
required to heat water for the washing process. The author examines 
what he refers to as the performance equation: Thermal Energy + 
Chemical Energy + Mechanical Energy = Soil Removal. If ther- 
mal energy is to be reduced, that reduction must be compensated for 
by increasing either chemical or mechanical energy, or both. This 
research examined the various aspects of the performance equation 
and tried to quantify the effect of changing these variables. Data are 
presented on the results of varying wash-cycle water temperatures, 
effects on various textiles, suds-saver devices, and detergents used. 
The data shown were developed at the Research facility using an 8.7 
percent phosphate detergent. This type of detergent is much more 
effective than the present detergents available on the market today. 


(MCW) 


26912 (CONF-780238—, pp 180-185) Energy conservation: 
water-temperature effects in laundering and automatic dishwashing. 
Fuchs, A.J. (Procter and Gamble, Cincinnati, OH). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The paper addresses: the choices that consumer now has; 
what the consumer is currently doing; and the effect of using cold 
water for laundering and dish washing. Compilation of available data 
leads to the following conclusions: the consumer can, in some 
laundering cases, use either warm or cold water; it still remains 
advisable to make hot and warm water available for washing; a cold 
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water rinse can always be used in the laundry cycle; in automatic 
drying, energy can be saved by making sure the washer is 

the maximum amount of water and by not mixing loads of cottons 
and synthetics; for automatic dishwashers, satisfactory results cannot 
be achieved when cold water is used; energy can be saved in 
dishwashing by using full loads, by using natural air drying, and 
matching the cycle to the load to minimize water usage; and hot 
water heaters should deliver water at 140°F in the most-efficient 
manner because consumers need water at this temperature to satis- 
factorily complete household tasks. (MCW) 


26913 (CONF-780238—, 186-195) Low-temperature home- 
machine dishwashing. Kaneko, PM; Compton, J.W. (BASF Wyan- 
dotte Corp., MI). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Comparative investigations of low-temperature home-ma- 
chine dishwashing were performed with an experimental t 
as control versus six major-brand-name detergents. Test results 
a fairly close correlation of protein soil foam control, spotting and 
streaking, and food soil removal for each detergent and indicate that, 
at 120 and 100°F operating temperatures, four out of the six brand- 
name products performed with GOOD to EXCELLENT results, 
and two with POOR results. In overall detergent performance, 
products A and F performed best and worst, respectively. None of 
them, including the control, performed satisfactorily at 80°F. Bacte- 
riological evaluations at 100°F show the residual bacteria count on 
glassware as well as on used plastic ware, for the control and brand- 
name products A and F, significantly low, with none showing 
anything higher than four microorganisms per utensil. For the soils 
used in this study, which did not include animal fats, three main 
conclusions are: (1) the feasibility of home-machine dishwashing at 
100°F was demonstrated by four out of six major-brand-name deter- 
gents; (2) all six products showed 80°F to be too low for le 
performance; and (3) public-health standards are met for germ kill in 
machine dishwashing at 110°F at normal available chlorine levels of 
prevailing detergents, even without the drying stage. 


26914 (CONF-780238—, pp 196-197) Instrumentation opportu- 
nities in appliance energy conservation. Howard, C.P. (National 
Bureau of Standards, Washington, DC). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Opportunities to save energy and money by using sim 
energy-rate and energy-use instrumentation are discussed ly: 
Energy rates and use in many cases are solely a function of on-time 
and can be related to simple timers. With minimal use of micro- 
processors, on-time can be used as the variable in clothes washers, 
clothes dryers, and dishwashers, but in some appliances electric 
current needs to be integrated with on-time to determine energy rate 
and use. (MCW) 


26915 (CONF-780238—, pp 198-213) Experimental investigation 
of issues surrounding the impact of energy labels on home 
appliances. McNeill, DL. (Arizona State Univ., Tempe). ‘eb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The energy-use-labeling program is the latest in a stream of 
formal and informal programs in response to the broad societal 
problem commonly referred to as the energy crisis. The jicy 
labels are required by a recently enacted law, The Energy 
and Conservation Act (EPCA), which supersedes a er. — As 
gram that had been in effect. The law in its entirety is comp’ tary ro 
sive in scope and specific in purpose. The act covers colanae 
plans for energy sources and investigation of alternative energy 
reserves; the powers of the President are specified, while attempting 
to reduce the demand for energy. This discussion revolves around 
two broad questions concerning the energy-use disclosures: will the 
presence of energy-consumption data on labels attached to major 
home appliances assist the consumer in purchase-related activities; is 
the reporting format required under EPCA the best way to disclose 
energy-consumption data. The first question centers on the more- 
common issue of whether the information has an impact on the 
consumer. The second question addresses the more-tactical, and less- 
often-investigated, issue of disclosure formats. The question of inter- 
est is whether certain key format variables relate more closely to the 
goal of the program. The format question has been postulated to be 
of importance by certain public policy researchers. 62 references. 


26916 (CONF-780238—, pp 214-228) Energy measurements of 
major home appliances in four residential homes. Tree, D.R.; Hamil- 
ton, J.F. (Purdue Univ., West Lafayette, IN). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA cal Feb 1978). 
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The Ray W. Herrick Laboratories measured the energy con- 
sumption of some major appliances in four residential homes. This 
paper describes the test homes, the people living within the homes, 
the appliances measured, and the measured energy consumption. In 
addition to measuring energy consumption, the number of times and 
the total time some appliances were used were also measured. A 
sampling of this data is also presented. The northeastern Ohio homes 
are three-bedroom, two-bathroom, ranch-style homes with 1145 
square feet of living space. All had a full basement. There were some 
differences, the main one being that home B had less insulation in the 
ceiling. Other than the parents, there were 2 children. Data are 
presented on energy consumption, but no attempt has been made to 
compare energy usage. (MCW) 


(CONF-780238—, pp 229-233) Electric energy usage in 
the home: a predictive model. Hassoun, V. (North Dakota State 
Univ., Fargo). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Families throughout the United States are facing the problems 
of increasing costs and decreasin ——— of readily available 
energy. In order to effectively deal with these problems, research- 
based information is needed as to what factors are major contribu- 
tors to electricity usage in the home. Through the development of a 
predictive model, this study provides information on the contribu- 
tion of selected home electric equipment and family characteristics 
to the demand for electricity. The data used were from a project on 
residential energy management in the Department of Home Eco- 
nomics of the Ohio Agricultural Research and Development Center. 
The amount of electricity used June, 1975, through May, 1976, by 
the households was the dependent variable. (MCws 


26918 (CONF-780238—, pp 234-244) ORNL residential energy 
use model. Hirst, E. (Oak Ridge National Lab., TN). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The model simulates energy use on an annual basis for four 
fuels, eight end uses, and three housing types. Each of these fuel use 
components is determined within the model as a function of housing 
stocks and new construction, equipment installations and ownership 
by fuel and end use, energy efficiencies for new and existing housing 
units, and usage factors that reflect household behavior. These 
factors, in turn, are functions of fuel prices, equipment prices, 
incomes, and technologies. Thus, the residential simulation model is 
sensitive to the major demographic, economic, and technological 
determinants of residential energy use. The model has been used 
successfully to evaluate the energy and direct economic effects of 
alternative conservation strategies. Results of these analyses suggest 
that voluntary responses to increasing fuel prices will include pur- 
chase and use of more-efficient equipment and structures. These free- 
market responses are likely to substantially reduce residential energy 
growth from its historical rate of 4 percent/year (1950—1972) to 
about 2 percent/year during the remainder of this century. Direct 
regulation of appliance and new-structure efficiencies plus programs 
to encourage weatherization of existing housing units are likely to 
cut residential energy growth by about 0.5 percent/year. These 
programs also save money for households. Energy growth can be 
cut even further through the development and commercialization of 
new technologies that provide end uses with smaller energy inputs. 
Although these advanced systems are likely to cost more than their 
conventional counterparts, the higher initial cost is more than repaid 
with lower fuel bills. 


26919 (CONF-780238—, pp 245-254) Assessment of retrofit 
automatic vent dampers for residential heating systems. Richardson, 
D.L.; Wilson, R.P. Jr. (Arthur D. Little, Inc., Cambridge, MA). Feb 
1978. 


From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Automatic vent dampers are devices installed in the exhaust 
vent of a central heating system at a location between the draft hood 
of a gas-fired boiler or furnace and the chimney, or between the 
barometric damper and the chimney of an oil-fired boiler or furnace. 
Closed during those periods when the heating system is not operat- 
ing, the damper is opened prior to, or simultaneously with, ignition 
of the heating system. By remaining closed during periods of inac- 
tivity, the damper saves energy by prohibiting the chimney from 
naturally drawing warm air from within the dwelling unit and from 
within the heated mass of the furnace or boiler and up the chimney 
to be wasted in the cool ambient air outside of the dwelling. Three 
basic types of vent dampers are currently available: electrically- 
actuated, thermally-actuated, and pressure-actuated. Summarized in 
this paper are the potential national energy savings from retrofitting 
vent vr to residential heating systems, the results of an assess- 
ment of the safety of retrofitted automatic vent dampers, an estima- 
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tion of the manufacturing and installation costs, and a brief discus- 
sion of the issue affecting a nationwide retrofit program. 


26920 (CONF-780238—, pp 255-264) Appliance energy conser- 
vation through the application of electric-ignition systems. Cox, J.D.; 
Kornguth, H. (Carborundum Co., Niagara Falls, NY). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The most viable short-term option to save energy is conserva- 
tion of domestic natural gas. This is considered the cheapest, fastest, 
least descriptive, and most equitable approach by the authors. They 
review the innovation in gas appliances—that essentially an entire 
appliance industry has been converted from a piloted system to one 
using electric ignition built around the silicon carbide igniter result- 
ing in reliability of ignition and operational savings, both in gas 
usage reduction and decreased need for service calls. The systems in 
use are discussed. (MCW) 


26921 (CONF-780238—, pp 265-267) Controls and energy. Rice, 
H.W. Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


The conservation of energy has been an important considera- 
tion in the design of appliances and their control. Controls in home 
appliances influence the flow of energy for safety, efficiency, and 
effectiveness. The energy sources with which controls interact are 
electrical power, fuels, water, and solar energy. To estimate prob- 
able trends in controls, the two strong influences as control design— 
the appliance and the consumer—are considered. Three basic tasks 
ahead for manufacturers of consumer products are to determine 
what product should be produced and what characteristics it must 
have, to develop and produce that product; and to sell the product. 
The author then examines how product improvements may be 
accelerated. (MCW) 


26922 (CONF-780238—, pp 268-281) Timer-controlled water- 
heater energy-usage study. Condon, E.F. Jr. (Intermatic Inc., Spring 
Grove, IL). Feb 1978. 

From Conference on major home appliance technology for 
energy conservation; Lafayette, IN, USA (27 Feb 1978). 


Ten typical families (5 in Illinois and 5 in Sarasota, Florida) 
were selected for test cases to study the effect of having the electric 
water heater equipped with a standard industrial-type timer and an 
electric watt-hour meter measuring the electrical input to the water 
heater. The test would indicate the energy used on weeks when the 
water heater was controlled by the timer and when it was not. After 
evaluating the collected data, it is concluded that if a timer is 
installed to control the energy input to an electric water heater, an 
average of $4 to $10 per month can be saved, depending on the 
utility rate. Detailed conclusions for the specific houses are given. 


(MCW) 


26923 (CONF-7606138—, pp 87-92) Convective heat losses from 
single-dwelling residential units. Przirembel, C.E.G. (Rutgers-the 
State Univ., New Brunswick, NJ); Harding, E.W.; Nacht, R.S 
Fletcher, L.S. 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


” 


A series of atmospheric boundary layer wind tunnel tests 
were conducted to investigate the influence of relative wind direc- 
tion on the energy losses from a single-dwelling residential unit by 
convection and infiltration. Flow visualization techniques were used 
to study qualitatively the principal features of the separated flow 
regions. Quantitative measurements of the mean pressure distribution 
and heat losses were obtained for various model orientations. Results 
show good agreement with previous investigations, and indicate that 
energy losses may be significantly reduced by proper orientation. 


26924 (LBL—8297) Application of fault tree analysis to ignition 
of fire. Ling, W.C.T.; Williamson, R.B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Oct 1978. Contract W-7405- 
ENG-48. 23p. (CONF-781060—1). Dep. NTIS, PC A02/MF AOI. 

From Western states section fall meeting; Laguna Beach, CA, 
USA (16 Oct 1978). 

The potential impact of fire can be characterized by (I) the 
probability of ignition, (II) the probability distribution of fire growth 
as a function of time, and (III) the conditional probability distribu- 
tion of losses given that a fire has broken out. The original ignition 
of unwanted fires has four principal causes of ignition: loss of control 
of wanted fire, arson, spontaneous combustion, and malfunction of 
equipment. Loss of control refers to ignitions which start with a 
planned or wanted ignition, but which, due to human error causing a 
sufficient heat transfer to the target fuel, results in unwanted spread. 
Malfunction refers to equipment failures such as overloaded electri- 
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cal circuits or exploding heaters. A fault tree example based on the 
results of the National Household Fire Survey is constructed for the 
common situation of fire starting in a kitchen. The minimum cut sets 
of the fault tree are a listing of the possible fire scenarios to which 
probability of occurrence can be quantitatively assigned by using fire 
statistics from the field. 


26925 Climate, architecture, and energy conservation. Loftness, 
V. Environ. Data Serv.; 4-8(Sep 1978). 

The energy conservation potential of designing and construct- 
ing buildings to take advantage of prevailing climatic conditions, i.e., 
sunlight, air movements, etc., prevailing at different locations is 
discussed. (LCL) 


26926 Heating system. Sieck, C.A. US Patent 4,109,486. 29 Aug 
1978. Filed date 17 Dec 1976. 10p. 

A heating system which includes a combination of a sliding 
vane compressor, a positive pressure combustor and a sliding vane 
expander is disclosed. The components of the present system have 
been found to operate together to permit full use of the Btu value of 
fuel. In an alternative embodiment, the heating system uses heat 
extracted from the ambient air as the heat source. The system may 
also be operated as an air conditioning system, rejecting heat from 
the system to the ambient air. 


26927 Automatic fireplace heating system. Oliver, J.F. US 
Patent 4,106,693. 15 Aug 1978. Filed date 22 Apr 1977. 6p. 

An automatically controlled residential heating system based 
on the heat from a fireplace comprising the normal fireplace, hearth, 
combustion zone, flue, and damper is described. The flue is divided 
into two parallel flue passages, one of which is unobstructed and the 
other of which contains a heat exchanger adapted to absorb the heat 
from the flue gases into air passing through the heat exchanger and 
then into space heating elements in the residence. The system 
includes automatic devices for sensing the temperature in the resi- 
dential spaces to be heated, an automatic control to act upon the 
temperature sensing means and to move a diverter which serves to 
pass the flue gases into either or both of the parallel flue passages in 
any desired proportion, and an automatic control for an air blower 
to circulate the hot air leaving the heat exchanger. 


26928 Draft air control system. Mayes, C.C. US Patent 
4,106,475. 15 Aug 1978. Filed date 2 May 1977. 6p. 

A draft air control system for fireplaces is described that is 
comprised of a duct having an outside end in fluid communication 
with outside air and inside end terminating at a location below the 
fireplace grate, damper means adjustably controlling the cross-sec- 
tional area of the duct, hood means covering the inside terminal end. 
The hood means comprises a throat section passageway in fluid 
communication with the duct, a second passageway directing air- 
flow in a generally lateral direction and including a downwardly 
opening outlet to permit essentially unrestricted airflow from the 
duct into the fireplace beneath the grate and essentially preventing 
passage of particulate matter into the duct. 


26929 Experiences in the planning of bivalent air/water heat 
pumps. Pt. 4. Systems for single- and two-family houses. Hering, H.J. 
Oel- Gasfeuerung; 23: No. 8, 447-448(Aug 1978). (In German). 

This last section of a paper in 4 parts presents some funda- 
mental reflections on refrigeration in heat pumps, noise protection, 
and cost minimisation. 


26930 Experiences in the planning of bivalent air/water heat 
pumps. Pt. 2. Systems for single- and two-family houses. Hering, H.J. 
Oel- Gasfeuerung; 23: No. 6, 329-330(Jun 1978). (In German). 

This part of a paper in 4 parts deals with the connection of 
heat pumps with the heating network. Several possible connections 
are given. 


26931 Warm air heating and fire-place system. Proulx, R. US 
Patent 4,076,011. 28 Feb 1978. Filed date 1 Jun 1976. 4p. 

A warm air heating sytem is disclosed which efficiently and 
inexpensively combines a fireplace to another warm air heating 
device or unit to form a balanced warm air heating sytem and thus 
efficiently use the heat output of the fireplace. This warm air heating 
system comprises an air plenum housing and a fireplace; the air 
plenum housing includes air ducts, an air blower, an air flow 
distribution valve, an electric heating device, an actuator for the 
valve, and air inlets and outlets and the fireplace inclues an air 
heating space and is connected to the air plenum housing with a 
thermostatic control for the actuator. Therefore, upon heating of the 
fireplace, more air will be circulated through the fireplace by proper 
operation of the valve by the actuator and less air will be heated by 
the electric heating device to efficiently use the heat output of the 
fireplace. 


26932 Low-energy dishwasher. Hardy, A.L.; Braun, E.R.; Hall, 
E.M. Jr. (to General Electric Co.). US Patent 4,070,204. 24 Jan 1978. 
Filed date 22 Jan 1976. 6p. 
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A method of cleaning dishes is disclosed which utilizes a 
dishwasher apparatus connected to both hot and cold-water lines, 
the method includes: beginning with one or more cold-water pre- 
rinses, then providing a hot-water wash, and, finally, concluding 
with one or more cold-water post-rinses and a last hot-water rinse. 
Drying then follows with air being circulated through the dishwash- 
er wash chamber. The drying is aided by the residual heat of the 
dishes from the last rinse. 


26933 Ash collector cover and combustion enhancer for a fire- 
place. Wolford, W.E. US Patent 4,066,061. 3 Jan 1978. Filed date 29 
Oct 1976. 8p. 

A combination ash collector cover and combustion enhancer 
for a fireplace is disclosed which serves to deliver outside air to the 
combustion chamber of the fireplace via the ash collector opening. 
In the preferred embodiment, an outside blower draws in air which 
is directed through the pressurized ash collector through a unique 
cover plate having integrally formed air jets extending upwardly 
therefrom for directing the air to the combustion zone. More par- 
ticularly, the combination cover-exhaust fits over standard ash col- 
lector openings and includes a pair of angularly disposed air pipes 
centered about a vertical central air pipe about which a brace and 
poker handle are formed. In the off-season, the combination cover 
plate and duct assembly may be inverted in the ash collector opening 
to conceal the exhaust jets therewithin. 


26934 House and its heat consumers. Dittrich, A. pp 45-50 of 
Sonnenenergienutzung im Bauwesen. Duesseldorf, Germany, F.R 
VDI (1978). (In German) 

From Meeting on solar energy utilization in building within 
the framework of the CONTRUCTA '78; Hannover, Germany, F.R. 
(15 - 22 Feb 1978). 

The heat requirements of a house are calculated on the basis 
of the relevant DIN standards (classified according to energy con- 
sumption in space heating and water heating). Two typical examples 
for older buildings (since 1959) and new buildings (since 1978) are 
calculated in consideration of the typical planning procedure; they 
show typical consumption ca the different months. For 


water heating, a specific demand of 20 kWh/d can be ex; for 
older buildings and of 10 kWh/d for new buildings. If a solar plant is 
used, about 500 to 350 1 heating fuel oil will be saved per ag te on More 


haeting fuel oil could be saved by using solar energy 
purposes. The values are between 1000 and 500 liters/year. 


26935 Water heating with gas. eo K. (Bosch (R.) 
G.m.b.H., Wernau (Germany, F.R.). Gesc! Junkers). 
Gas--Z. Ration. Energieanwend.; 29: No. 6, 247-257(1978). (in 
German). 

This contribution deals with the of the water heating 
system for one-family and multiple-family dwelling. Problems equal- 
ly concerning builders, installers and tenants, are dealt with without 
any claim to complete solutions. Following an introduction of the 
industrial water supply systems, a survey is given on the equipment 
to produce hot water. Guideline values are given for the hot-water 
consumption in a household and measurement fundamentals for 
industrial water plants. Furthermore, the total heat expenditure and 
the costs of water heating and the energy saving measures are 
reported. 


26936 Select Ce ee ee ee 
expenses, and savings. Lengyel, D.L.; Wert, J.M.; Wo: 

University Park, PA; Pennsylvania. State Univ. (1978). NPN. 
23553). 

A check list of energy conservation options for use in the 
home is presented. Most of these options refer to reducing heat 
losses and heating loads in the living space and the operation of 
appliances so as to save energy. (LCL) 


26937 Insulating a solar house. Robinson, D.A. (Mid-American 
Solar Energy ge —. MN). pp 196-201 of Solar diversifi- 
cation. Vol. 2.2. T, ; Frants, G.E. (eds.). Newark, DE; 
American Section of the gt Ber Solar Energy Society, Inc. 
(1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

The optimum amount of insulation for a heated space is 
calculated by minimizing the total annual cost for insulation plus 
energy Over a given time period. Curve of total annual cost versus 
the R value of insulation show that current U.S. insulation standards 
require only about one-half of the insulation needed for minimum 
cost over a life cycle period of 28 years. Present values of future 
energy payments for optimally insulated structures indicate that 
passive solar techniques might be most appropriate for space heating 
throughout the United States. An example of a built structure in 
Minnesota verifies these ideas, and points to the need for a more 
thorough understanding of well insulated structures, since large 
amounts or various combinations of insulation have been observed to 
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perform better than would be expected from current heat loss 
calculation methods. 


26938 Method and apparatus for conservation of energy and 
containment and evacuation of smoke in a high rise building. Munk, 
M.E.; Bromberg, L.F. US Patent 4,058,253. 15 Nov 1977. Filed date 
19 Mar 1975. 26p. 

Apparatus is provided for use in the method of conserving 
energy by ting a ventilating and air conditioning system in a 
high rise building in a manner to permit operation of a heating and 
cooling unit at a reduced pees of full capacity while adequate- 
ly heating or cooling the atmosphere within the building. The 
method is accomplished by cycling area air supply and return 
dampers between fully-o and intermediate-open itions to se- 
lected floors or parts of floors within the building. The dampers are 
cyclically operated by electro-pneumatic actuators which are opera- 
tively connected to a central control ‘yoo for cycling according 
to a pre-determined pattern. Smoke detection sensors, located to 
sample air returned from selected areas of the building to be con- 


trolled, 

the central control apparatus which provides appropriate signals to 
operate dampers controlling air circulation to the areas of the 
building where smoke is detected, to create a positive pressure from 
non-smoke areas of the building toward the smoke area. The smoke 
is directly evacuated from the building without being recirculated 
through the air circulating system and the air circulating systems is 
thereby transformed into a smoke safety, life-support system. 


26939 Grate and stove heating unit. Horwinski, E.R. (to Auto- 
mobile Corp. of America). US Patent 4,050,411. 27 Sep 1977. Filed 
date 12 Jan 1976. 8p. 

A high efficiency grate and stove heating unit is disclosed 
which extracts useful heat from a fire and comprises in combination 
a low metal enclosure having an expansive top wall constituting a 
grate proper for supporting fireplace logs and the coals resulting 
therefrom, together with multiple heat exchangers in the form of fins 
or plates secured to the top wall and adapted to cradle the logs 
thereof. Other fins or plates extend downward from the top wall and 
abut the bottom enciosure wall to constitute a reinforcement means. 
In one embodiment, the enclosure includes an air inlet port connect- 
ed with an electric blower for forcing air into the enclosure, togeth- 
er with multiple outlet ports from which the air, now heated, flows. 
A series of forward protruding nozzles is carried by the enclosure 
and communicates with the outlet ports to channel the heated air in 
directions away from the enclosure and its inlet port. ay en 
between the blower and the fire area is a heat shield. The fins or 

lates extending between the top and bottom walls of the enclosure 
orm a series of internal compartments, and force the circulating air 
to follow a tortuous or circuitous path. The blower simultaneously 
pressurizes all the compartments, each of which connect with one of 
the enclosure’s outlet ports. The arrangement is such that due to the 
4 surface areas of the top wall and plates which are in contact 
with the coals, high heating efficiency is realized by utilizing heat 
which would otherwise merely go up the chimney. In another 
embodiment of the invention the forced draft unit is incorporated in 
a stove, constituting the bottom wall or fire box on which the fuel 
rests. Still other embodiments of the invention provide for the use of 
water as the fluid medium, and show connections to an existing hot 
water heating system. 


26940 Facility for utilization of waste heat produced by cryogenic 
processes in households. Schoenberger, H. (to Licentia Patent-Ver- 
waltungs, GmbH). German(FRG) Patent 2,609,070/A/. 8 Sep 1977. 
Tp. (In German). 

The application proposes to use the waste heat produced by 
refrigeration equipment in the household for hot water generation. 
The condenser of the refrigerator is mounted in a shaft-type casing 
with 9. for the convective on flow on top and at the bottom. 
Above and below the condenser, air circulation ducts are installed 
establishing the connection with the air conducting chamber around 
the hot water reservoir, which, however, is provided with an 
additional electric heating. A controller picking up the water tem- 

ature switches on a blower in the air circulation duct if necessary. 

ereby the inlet opening of the duct into the condenser casing is 
opened and at the same time the lower opening for the convective 
on flow is closed so that warm air flows on the condenser to the 
hot water reservoir and back again. 


26941 Is nothing but floor heating suitable for lower fuel tem- 
peratures. Klima Kaelte Ing.; 5: No. 7/8, 250-251(Jul 1977). (In 
German). 

A ome between radiator and floor heating systems 
shows that both systems can be operated with low fuel temperatures. 
Radiant heat, a precondition for comfort, is a point in favour of 
radiators. Also, energy can be saved here by lowering the tempera- 
ture. Investment costs are higher for floor heatings. In swimming 
= and bathrooms, floor heatings are used in addition to radiators. 

oor heatings are said to be slow to control. A maximum permissi- 


supply signals upon actuation by the presence of smoke to . 
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ble floor temperature has not been fixed yet. Heat losses due to wall- 
to-wall ing, furniture, or other installations must be taken into 


account. ergy consumption in single-family dwellings and flat 
buildings is 2 
tors. 


higher with floor heating systems than with radia- 


26942 Domestic heating with heat pumps and the earth as heat 
source, Eickenhorst, H. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (Germany, F.R.). Abt. Anwendungstechnik). Tech. Bau; 
8: No. 2, 139-142(Feb 1977). (In German). 

Illustrated by the example of a solar-water heat pump in use 
in a single-family house for heating purposes, features characteristic 
for design and operation and operational experience are explained. 
Measured were the electric power consumption of the compressor, 
heat uptake of the brine system, heat removed in the water cycle, 
switching frequency and running time of the compressor, tempera- 
ture in the soil, in the brine, in the water, the outside air temperature 
and the room temperature. On an annual average, 32% of the heat 
demand had to be met by electric power, the rest was withdrawn 
from the soil. Future improvements. on the control system are 
proposed. 


26943 Heat ex in the roof. Sanit. - Heizungstech.; 42: 
No. 9, 669-670(1977). (In German). 

Domestic space heating with heat pump is investigated. Coef- 
ficient of performance during the course of a year when using the 
heat of water, ground and air is presented. Large-scale air heat 
exchangers, integrated into the roof, supply for an experimental 
house, an average c.o.p. of 4.5 per annum. Values become even more 
favorable when driven by IC engine. 


26944 Residential energy uses. Washington, DC; Dept. of Com- 
merce (1977). 8p. GPO $1.00. 

Information on the changing patterns of energy use by 
American households is presented. The historical data on which the 
maps and charts are based appear in Volume 1 of the 1950, 1960, and 
1970 Censuses of Housing. The 1975 data were collected in the 
Annual Housing Survey, Series H-150. Nine charts depict residential 
uses of energy. Data are presented in some charts by geographic 
regions, in others for the Nation as a whole; for some subjects, data 
from past censuses as well as current surveys show historical trends. 
Three color-coded maps (by county) illustrate the trend in house 
heating fuel for census years 1950, 1960, and 1970. The changes in 
the geographic distribution of home heating fuel use are shown. 


26945 Residential energy management. Romancheck, R. (Penn- 
sylvania Power and Light Co., Allentown). pp 75-79 of Industrial 
and commercial power systems technical conference. New York, 
NY; Institute of Electrical and Electronic Engineers, Inc. (1977). 

From Industrial and commercial power systems technical 
conference; Pittsburgh, PA, USA (9 May 1977). 

Twenty percent of all energy use is required for residential 
purposes. It is increasingly important that we begin not only to 
recognize, but to —— energy management and conservation in 
this sector. Research efforts of the Pennsylvania Power and Light 
Co. as well as propose implementation of some of the learned 
techniques are discussed. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 26005, 26718, 26719, 26938 


26946 (BMFT-FB-T—77-73) Concept for economical energy uti- 
lization and supply. Canzler, B.; Schaefer, H. (Bundesministerium 
fuer Forschung und Technologie, Bonn-Bad Godesberg (Germany, 
F.R.); Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen 
(Germany, F.R.). Abt. Anwendungstechnik). Oct 1976. 539p. (In 
German). Dep. NTIS (US Sales Only), PC A23/MF A0Ol1. 

The study investigates different energy streams inside build- 
ings and shows a way to find optimum energy utilization. For this 
reason the different ee ogg of the main energy consumers, 
HVAC and electric lighting, were analyzed. The feasibilities to 
reduce consumption of energy were studied simultaneous with the 
possibilities of economical —- supply, in order to correlate the 
technical equipment and the building structure. The study points out 
that economical energy utilization and supply is not a cause for a 
cost increase, but a cause for a cost decrease (investment costs and 
running costs). The added expenses (25 years) point out savings of 
25% by using an energy conception and 45% by using an energy 
conception including not only the technical equipment but also the 
building structure and construction. 


26947 Daylighting design for the Energy Efficient Office Build- 
ing Competition. Stenhouse, D.S. (Energy Management Consultants, 
Inc., Los Angeles, CA); Wolf, C.H. pp 128-133 of Solar diversifica- 
tion. Vol. 2.2. Boeer, K.W.; Frants, G.E. (eds.). Newark, DE; 
on Section of the International Solar Energy Society, Inc. 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

For the building designer, daylighting is a powerful tool for 
energy conservation and therefore deserves primary consideration in 
the initial schematic and preliminary design stages of building design. 
The principles of daylighting became an overriding concern in space 
planning, massing of building elements, the choice of structural and 
artificial lighting systems, and in relevant details of the building 
envelope. The authors discuss the daylighting techniques used in the 
Joint Venture entry for The California State Energy Efficient Office 
Building Competition. Covered are implications in office space 
layout, building configuration, and fenestration alternatives. The 
various factors considered are discussed, and the particular solutions 
chosen are highlighted. Glare contro] and maximum utilization of 
available daylighting are emphasized. The approach which was 
chosen utilizes vision windows and clerestories for sidelighting the 
exterior office spaces for a minimum depth of 5 meters and skylights 
for interior areas. Calculation procedures (manual) are presented for 
reduction of annual energy use. A discussion of other calculation 
techniques for performing similar analyses is also touched upon. The 
calculation procedures for determining daylight factors is discussed 
together with the method used for computing the contribution of 
daylighting. The method for artificial lighting integration is covered 
as well as system adaptability and resultant lighting load and energy 
savings from system design. 


26948 Installation and operation of air conditioning plant. Brock- 
meyer, H. pp 111-142 of Wirtschaftlicher Energieeinsatz bei Anlagen 
der Technischen Gebaeudeausruestung. Keller, G.M. (ed.). Karls- 
ruhe, Germany, F.R.; C.F. Mueller (1977). (In German) 

The purpose, construction, functioning, energy transport and 
energy conversion of ventilation and air conditioning plant are 
discussed. High pressure plant for air conditioning of office blocks, 
hospitals and other large buildings are dealth with many graphical 
illustrations. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 26006, 26668, 26718, 26719, 26948 


26949 (AD-A—056603) A preliminary design, economic and 
energy analysis, and environmental impact assessment for a seawater 
cooling project, Naval Security Group Facilities at Winter Harbor, 
Maine. Final report. Hirshman, J. (Tracor Marine, Port Everglades, 
FL (USA). Ocean Technology Div.). Mar 1977. Contract N68305- 
77-C-0012. 179p. NTIS PC A09/MF AO1. 

Preliminary design and analysis were performed for a pro- 
posed seawater air conditioning system for an existing U.S. Navy 
building at Corea, Maine. Two major options were examined. The 
first, to use seawater for the entire cooling load (100 tons); the 
second, to use additional cooling and dehumidification (enhance- 
ment) if necessary, when the seawater temperature is too high. A 
number of alternate enhancement methods were examined, and 
preliminary designs developed, including one for a solar/desiccant 
drying system. The existing air conditioning system was also consid- 
ered for use for enhancement, if desired. The initial costs would be 
lower than for a new enhancement system; however, life cycle costs 
for this option would be higher due to greater energy use. The life 
cycle costs for the seawater system are lower than for a convention- 
al system. If the seawater system can be used without enhancement, 
it can save 87% of the electrical energy used for air conditioning. 
With enhancement it can save 68% of the electrical energy. No 
significant long-term adverse environmental impacts are foreseen. 
Minor temporary disturbance of the site will occur during construc- 
tion. 


26950 (AD-A—057289) Preliminary design and analysis of a 
total energy system for Massachusetts Institute of Technology. 
Master’s thesis. Benham, W.L. (Naval Postgraduate School, Monte- 
rey, CA (USA)). Sep 1977. 219p. NTIS PC A10/MF AO1. 

The total energy system concept has been proposed as a 
possible means of reducing the cost of providing electricity at M.I.T. 
An overview of key factors influencing the possible shift to a total 
energy system approach is presented. Campus steam and electrical 
load profiles are defined and the dependence of load upon ambient 
temperature is analyzed. Load growth and the future impact of 
conservation measures at M.I.T. are addressed in relation to the 
relative sizing of a proposed total energy plant. A demand model is 
constructed for use in simulating the operation of alternative total 
energy designs on a computer. A comparison of 1976 consumption 
data at M.I.T. with that predicted by the load model is made, 
establishing the validity of the model for further use in total energy 
system simulation. Methods of modeling different equipment con- 
figurations are discussed for the purpose of devising computer 
programs to aid in comparative cost studies. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


26951 (LBL—8316) Hospital ventilation standards and 
conservation: a summary of the literature with conclusions and recom- 
mendations. Final report, FY 78. Hollowell, C.; Rosenfeld, A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1978. 
Contract W-7405-ENG-48. 316p. Dep. NTIS, PC A14 AOl. 
This research examines the basis of current hospital HVAC 
standards and determines if they can be relaxed on criteria that do 
not compromise the health, safety, and comfort of patients and staff 
and has acceptance of the health care community. ter 2 summa- 
rizes existing standards in use throughout the United States govern- 
ing hospital ventilation systems and the thermal environment. 
ter 3 explores the role of air in hospital-acquired infections. Chapter 
4 explores the realm of indoor air quality within the hospital. 
Chapter 5 contains a discussion concerning the influence of thermal 
factors on patient comfort. Chapter 6 discusses the hospital odor 
problem with regards to ventilation rates. The final chapter includes 
conclusions and recommendations developed from the literature 
review and from a small working conference sponsored by the 
University of Minnesota School of Public Health. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 


REFER ALSO TO CITATION(S) 26718, 26719, 26734, 26746, 
26907, 26999 


26952 (STU—78-4483) Analysis of different methods to decrease 
the energy consumption for the heating of greenhouses. Larsson, H.; 
Jaegbeck, P.; Henriksson, P.M.; Warne, B. (Styrelsen foer Teknisk 
Utveckling, Stockholm (Sweden)). 1978. 43p. (In Swedish). 
Dep. NTIS (US Sales Only), PC A03. AOl. 

Methods which can be used in Sweden to decrease the energy 
consumption field are discussed and energy saving methods and 
systems which are suitable for further research are recommended. It 
will probably be possible to save up to 60 to 70% of the energy 
consumption in a realtively easy and cheap way. 


26953 Fuel costs are less with automation. Fielden, C. 
Energy Manage. (London); 4-5(Jun 1978). 

Plant and commercial building owners and users are looki 
to the "Building Automation” concept as a way to reduce their hi 
energy costs beyond the one-time housekeeping steps they have 
already taken. The difficulty in choosing an appropriate system lies 
in defining the building's needs and selecting the components that 
will accomplish the greatest energy savings. This article describes 
building automation and reviews available systems in terms of their 
effectiveness in reducing the costs of fuels and manpower, improving 
operating efficiency, and reducing payback periods. The report 
recommends that air conditioned buildings save 18 t with a 
Building Management system and 10 percent with a Power ae. 
ment System. Other buildings should achieve a corresponding 10 
and 5 percent. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 26701, 26747 


26954 T rt and energy policies. JFO Schnelidienst ; 30: No. 
31, 9-13(1977). (In German). 

The following points are dealt with: (1) the double effect of 
energy-political measures on transport; (2) effects on railway traffic 
on account of pushing coal into the background; and (3) target 
projections of the government too optimistic. The present basic lines 
and basic values for the 2nd continuation of the energy program, to 
be issued in December 1977, are based on the assumption that energy 
consumption on the transport sector will only rise by an average of 
1,9% per annum up to 1985. 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 27080, 28160, 28161 


26955 (N—78-25079) Preliminary study of a large span-distribut- 
airplane 


ed-load flying-wing cargo concept. Jernell, L.S. (National 
Aeronautics and Space Administration, Langley AFB, VA (USA). 
Langley Research Center). May 1978. 105p. (NASA-TP—1158; L— 
11943). NTIS PC A06/MF AOI. 

An aircraft capable of transporting containerized cargo over 
intercontinental distances is analyzed. The specifications for payload 
weight, density, and dimensions in essence configure the wing and 
establish unusually low values of wing loading and aspect ratio. The 
structural weight comprises only about 18 percent of the —— 
maximum gross hp Although the geometric aspect ratio is 4.53, 
the winglet effect of the wing-tip-mounted vertical tails, increase the 
effective aspect ratio to approximately 7.9. Sufficient control power 
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to handle the large rolling moment of inertia dictates a relatively 
high minimum approach velocity of 315 km/hr (170 knots). The 
airplane has acceptable spiral, Dutch roll, and a 
A hardened stability augmentation system is required. The most 
significant noise source is that of the airframe. However, for both 
e-off and approach, the levels are below the FAR-36 limit of 108 
db. The design mission fuel efficiency is approximately 50 percent 
reater than that of the most advanced, currently operational, large 
freighter aircraft. The direct operating cost is significantly lower 
than that of current freighters, the advantage increasing as fuel price 
increases. 


26956 (N—78-25128) Solid rocket booster thrust vector control 
subsystem test report (d-1). oy B. (National Aeronautics and 
Space Administration, Huntsville, AL (USA). George C. Marshall 
Space Flight Center). Apr 1978. 96p. (NASA-TM—78174). NTIS 
PC A0S/MF A)1. 

The results of the sequence of tests performed on the space 
shuttle solid rocket booster thrust vector control subsystem are 
presented. The operational characteristics of the thrust vector con- 
trol subsystem components, as determined from the tests, are dis- 
cussed. Special analyses of fuel consumption, basic steady state 
characteristics, GN2 spin, and actuator displacement were reviewed 
which will aid in understanding the performance of the auxiliary 
power unit. The possibility of components malfunction is also dis- 
cussed. 


26957 Prospects for energy conserving STOL transports using 
prop-fans. Eggleston, B. (de Havilland Aircr of Can Ltd). Can. 
Aeronaut. Space J.; 24: No. 4, 201-216(1978). 

The paper describes results from recent studies funded by the 
Canadian Transportation Development Agency on the application of 
the Prop-fan type of advan propeller to future civil STOL 
transport aircraft. Aircraft were designed for cruise Mach numbers 
of 0.50, 0.60 and 0.70, assuming new technology in aerodynamics, 
propulsion and structures expected to be available by the mid 1980's. 
These aircraft were compared with equivalent turboprop powered 
STOL aircraft based on current technology that cruised at slower 
speeds (Mach 0.38) and met the same mission requirements. It was 
found that design cruise Mach number had a strong influence on the 
fuel savings achieved by the Prop-Fan aircraft. 


26958 Fuel economy and the aero engine. Bennett, H.W. (Rolls- 
Royce (1971) Ltd., Derby, Eng.). pp 93-104 of Power plants and 
future fuels. London, England; Institution of Mechanical Engineers 
(1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

The current aviation fuel supply and price situation are briefly 
reviewed. Possible alternative candidate fuels are considered, and it 
is concluded that liquid hydrogen is technically attractive despite the 
extreme problems in handling, storage and supply. The fundamental 
factors influencing the fuel consumption of aero-engines are exam- 
ined, and the limitations of todays simple aero engine thermodynam- 
ic cycle are discussed. It is concluded that there is a potential 
improvement of 10% in the specific fuel consumption of the large 
commercial fan engine in the foreseeable future. The long term 
possibilities of alternative thermodynamic cycles, methods of propul- 
sion and the influence of new materials on fuel consumption are 
reviewed. It is concluded that the greatest potential for improved 
fuel economy is offered by the development of the laminar flow 
aeroplane, in which the engines are integrated with the airframe to 
provide both boundary layer control and propulsion. 


RAILWAY 


26959 (PB—282600) Planning and design of rapid transit facili- 
ties. (Transportation Research Board, Washington, DC (USA)). 
1978. 56p. (TRB/TRR—662). 

The following topics are discussed: energy efficient rail tran- 
sit operation; passenger utilization of local vs express trains for a 
New York City subway line -- a case study; some aesthetic consider- 
ations in light rail design; a study of passenger transfer facilities; a 
transit station design process; peak-off peak revenue and cost alloca- 
tion model; contract management in the transit industry; toward the 
development of an accommodation service policy; and future rider- 
ship on New York City’s rapid transit system. 


26960 Technical alternatives for a MAGLEV system. Leonhard, 
W. (Tech Univ, Braunschweig, Ger). Electron. Power; 24: No. 4, 293- 
296(Apr 1978). 

The research effort of the last six years in W. Germany has 
reduced the alternatives for the lift, guidance and propulsion of a 
magnetically levitated train with maximum speeds of from 400 to 500 
km/h to essentially two possibilities with one additional variant: the 
electromagnetic levitation system (e.m.s.) being developed by the 
consortium he net or fpr (Krauss-Maffei and MBB) together 
with Thyssen Henschel and Universitied, and, secondly, the electro- 
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dynamic levitation system (e.d.s.) of the project group AEG-BBC- 
Siemens. Both these systems differ, not only in their fundamental 
principles and behavior, but also in their present stage of develo 
ment. Because of the later start in its development and its specific 
technology, e.d.s. is about two years behind the e.m.s. system. Since 
govenment support for a parallel investigation is only possible for a 
limited time, the appropriate government ministry for research tech- 
nology is pressing for a system comparison to be made in the interest 
of a concentration of effort and funding. Both groups have therefore 
submitted preliminary designs for passenger-carrying vehicles with 
similar operational details. In recent years considerable progress field 
the field of high-speed research has been made. At the same time, it 
is also evident that it will be difficult to make any clear decision 
between the different systems at the present time or even to establish 
criteria for this. Therefore an attempt should be made to obtain the 
desired concentration of effort and means with the greatest amount 
of flexibility with regard to a final design. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 25445, 26716, 26726, 28306 


26961 (ORNL/Sub—78/14285/1) Projection of light-truck pop- 
ulation to year 2025. (Lindsey-Kaufman Co., Tenafly, NJ (USA)). 
Oct 1978. Contract W-7405-ENG-26. 65p. Dep. NTIS, PC A04/MF 
AOl. 

The recent growth in the number of light trucks is a matter of 
considerable interest in that it may have far-reaching implications for 
gasoline consumption. This “od forecasts the number of light 
trucks in the years to 2025. The forecast is based on economic 
scenarios developed by SRI International. Except for the case of the 
most-dismal economic forecast, the number of light trucks is predict- 
ed to increase monotonically and to show the greatest rate of 
increase between i973 and 1980. 


26962 (PB—282241) The impacts of urban transportation and 
land use policies on transportation energy consumption. volume 1. 
Final report. Peskin, R.L.; Schofer, J.L. (Northwestern Univ., Evan- 
ston, IL (USA). Dept. of Civil Engineering). Apr 1977. Contract 
DOT-OS-50118. 209p. NTIS PC A10/MF AO1. 

This report explores relationships between energy consump- 
tion in urban passenger travel, land use, transportation system char- 
acteristics, and travel behavior. Findings are based on 112 experi- 
ments conducted with an integrated, equilibrium transportation-land 
use simulation model. This model simulates urban growth, is sensi- 
tive to a broad range of transportation and land use actions, accounts 
for congestion, accommodates auto and transit modes, and responds 
to the generalized costs of travel. Three city shapes, concentric ring, 
one-sided, and polynucleated, were tested. 


26963 (PB—282928) Energy in transportation. Staff report. 
Husted, R.A. (Department of Transportation, Washington, DC 
(USA). Research and Special Programs Administration). May 1978. 
44p. NTIS PC A03/MF AOl. 

This report discusses near-term transportation energy 
demand, vehicle design considerations, and transportation energy 
conservation opportunities. It deals with the current and projected 
energy demand in the transportation modes, and describes their 
relative energy efficiencies. Various vehicle and —_— systems 
are described, along with several examples of potentially more 


efficient propulsion technologies that are in development. The esti- 
mated effectiveness of various energy conservation opportunities are 
summarized. 


26964 Transport and energy. Jones, D.H. (New Zealand Elec- 
tricity Div., Dunedin). N.Z. Energy J.; 51: No. 10, 168-172(25 Oct 
1978). 

The economic and environmental effects of petroleum-fueled 
automobiles are reviewed, and the advantages of converting to 
electric cars for urban transport are discussed. It is concluded that 
the electric car is within the restraints of eer technology, 
capable of an overall energy-conversion efficiency in the order of 
4'/. times that of the petrol-engine vehicle driven in an urban 
situation. On an average, roughly 9.4 work units of energy are 
expended per unit output from the wellhead to the wheels of the 
present petrol-driven car, giving an overall conversion efficiency of 
10.6% compared with 2.1 work units or an overall efficiency of 
47.6% for electric cars supplied from hydroelectric power stations. 
Even burning oil in a power station to provide electricity for electric 
cars would represent a more efficient use of the fuel than burning it 
directly in present inefficient motor vehicles particularly when it is 
remembered that in power stations, virtually a waste product, ‘resid- 
ual oil,” is burned and not a high-grade product like petrol. The 
electric car could, given adequate research and development effori, 
ultimately become a winner by offering those characteristics of low 
environmental impact and high energy-conversion efficiency which 
are only just beginning to be properly valued. 
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26965 Remarks on the application of sodium vapor discharge 
lamps to street lighting. Basarkeu, J.; Roch, J. Lichttechnik; W: No. 5, 
232, 234(May 1978). (In German). 

It is argued that economic comparisons of low pressure 
sodium (LPS) lamps with other lamps (mercury and sodium vapor 
high pressure lamps) with consideration only of power consumption 
lead to false conclusions. In street lighting, traffic safety is of utmost 
importance. LPS lamps are inferior to HPS lamps from the point of 
view of the light color, light direction, life expectancy (shorter by 
about 30%), decreasing efficiency with life, switching power losses. 
Only in the case of tunnel illumination the annual operating costs of 
LPS lamps are about 10% lower than those of HPS lamps. But even 
in this case, other superior qualities of HPS lamps make them 
preferable to LPS lamps. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 26770 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 26721, 26734, 26814 


26966 Wire mesh floor heating systems. Armstrong, T.B. (Ontar- 
io Hydro, North Bay). pp 67-74 of Industrial and commercial power 
systems technical conference. New York, NY; Institute of Electrical 
and Electronic Engineers, Inc. (1977). 

From Industrial and commercial power systems technical 
conference; Pittsburgh, PA, USA (9 May 1977). 

The wire mesh reinforcing in concrete floors can be used as 
an electrical heating element for buildings with low infiltration and 
adequate insulation. The heat output of the floor is regulated by the 
transformer secondary voltage which varies directly as mesh circuit 
length. The high density of concrete permits operation as a storage 
system. 


26967 Implementation of an energy conservation and load man- 
agement project at the Detroit News. Harvey, J.R.; Moylan, W.J. 
(Moylan Engineering Associates, Dearborn, MI). pp 80-90 of Indus- 


trial and commercial a systems technical conference. New 


York, NY; Institute o 
(1977). 

From Industrial and commercial power systems technical 
conference; Pittsburgh, PA, USA (9 May 1977). 

Actions taken by the Detroit Evening News Association to 
analyze electric power demand at its printing plant and the imple- 
mentation of power conserving programs are described. The study 
resulted in the installation of a computerized energy management 
system for controlling the space conditioning and lighting equipment 
and in the cycling operation of some equipment to reduce power 
demand during peak load (high power cost) hours. On the basis of 3 
months of operation, it is estimated that the annual savings will be 
$74,000 due to both reduced demand and great efficiency of energy 
use. (LCL) 


Electrical and Electronic Engineers, Inc. 


ENERGY SOURCES 


REFER ALSO TO CITATION(S) 25778, 25779, 25781, 25782, 
25783, 26667, 26790, 27601 


26968 (ORNL/TM—6661) Summary report: conversion to coal 
in the industrial sector. Anderson, T.D.; Fox, E.C. (Oak Ridge 
National Lab., TN (USA)). 20 Dec 1978. Contract W-7405-ENG-26. 
52p. Dep. NTIS, PC A04/MF AOI. 

A key element of the National Energy Plan is the conversion 
of industrial boiler fuels from natural gas and oil to coal. But 
widespread conversion to coal is not taking place in the industrial 
sector. This study identifies the important factors that restrict the 
acceptance of coal in industry and examines some alternatives to 
conventional on-site combustion. An analysis of the economic and 
environmental barriers is made along with a discussion of financial 
and logistical constraints. The results indicate that the lack of 
substantial economic incentives, increased risks due to intensified 
capital requirements, and the absence of a clear environmental policy 
make coal a poor choice for most of industry. The proposed tax 
provisions of the National Energy Plan would improve the econom- 
ic incentives to convert to coal, but for most industrial energy users 
the incentives will still be too small and the risks too large. Alterna- 
tives to conventional on-site facilities considered are central commu- 
nity steam generation and an area coal terminal. These concepts 
appear promising for some regions of the country. 


26969 (PB—282891) U.S. agricultural production under limited 
energy supplies, high energy prices, and expanding agricultural ex- 
ports. Dvoskin, D.; Heady, E.O. (lowa State Univ. of Science and 
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Technology, Ames (USA). Center for Agricultural and Rural De- 
velopment). Nov 1976. 171p. (CARD—69). NTIS PC A08/MF A011. 

This study evaluates changes that might come about in U.S. 
agriculture under energy shortages expressed in terms of prices and 
supplies. Shifts in production are yzed among regions and be- 
tween irrigated and dry land agriculture in the event of limited 
energy supplies or higher price levels. An examination is made of 
changes that could arise in a, technology and crop mixes 
under these conditions and c es that could occur in resource 
values and related quantities. Finily. the study of major field crops 
evaluates a pattern of agriculture consistent with energy 
requirements. This report includes the major field crops produced in 
the United States. 


26970 (PB—282982) U.S. agricultural production in relation to 
alternative water, environmental, and export policies. Meister, A.D.; 
Heady, E.O.; Nicol, K.J.; Strohbehn, R.W. (Iowa State Univ. of 
Science and Technology, Ames (USA). Center for Agricultural and 
Rural Development; Economic Research Service, Washington, DC 
(USA). Natural Resource Economics Div.). Jun 1976. 183p. 
(CARD—65). NTIS PC A09/MF AO1. 

This report is an evaluation of the nation’s land and water 
resource capabilities in relation to future growth, trends, and varia- 
bles affecting agriculture. A model was employed for this study 
which analyzed land and water resource use within a framework of 
interregional differences, including market regions reflecting demand 
centers, crop and livestock production areas, regions with irrigation 
water supplies, and a transportation sector connecting the markets 
which emphasized an interregional competition aspect. Resource 
adequacies were evaluated by contrasting present trends in yields, 
per capita food consumption, and exports to three alternative fu- 
tures. These included: (1) Projected demand and export pat an (2) 
changes in water quality, increased water use efficiency, and water 
requirements for energy development; and (3) environmental quality 
enhancement. 


26971 CO-generation. Chem.-Anlagen Verfahren; No. 9, 142(Sep 
1978). (In German). 

When heat and power are required at the same time, co- 
generation of heat and power has the advantage of much lower fuel 
requirements and, in general lower investment cost. The better 
utilisation of the fuel is illustrated with the aid of heat flow charts for 
the energy demand of a large chemical plant. 


26972 Cleaning of waste gas by thermal afterburning. Pt. 1. 
Thermal stability in the heat exchanger tube. Meier zu Koecker, H. 
(Technische Univ. Berlin (Germany, F.R.). Inst. fuer Chemie-Ingen- 
ieur-Technik). Staub-Reinhalt. Luft; 38: No. 3, 101-105(Mar 1978). 
(In German). 

Thermal afterburning increasingly becomes technical impor- 
tance for application in cleaning of waste gas formed in technical 
processes. In contrast to this only few can be read about the 
fundamental reactions. Some articles will inform about experimental 
results now. They may cause a discussion about further parts and 
problems of thermal afterbuning. The first one deals with the reac- 
tion of organic pollutants under the conditions of heat 
The thermal stability was studied in oxidizing and inert phases and 
its dependence on different pollutants, temperature, dwell time and 
the observed wall effects. 


26973 Sales promotion and utilization of fuel. service 
of the heat industry for industrial companies. Schoen, E. 

A.G., Essen (Germany, F.R.). Abt. E-F). Gas--Z. Ration. Energiean- 
wend.; 29: No. 6, 258- 262(1978). (In German). 

The contribution illustrates, from the industrial vi int, 
how one may produce process heat rationally and make optimum 
use of it using natural gas and how competing fuels can be supplant- 
ed. The heat economy engineering activities of a modern gas supply 
undertaking and a few practical examples to improve the industrial 
produce structure are shown. 


MATERIALS 
REFER ALSO TO CITATION(S) 26735, 26736 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 26701, 26728, 26735, 26736, 26995 


26974 Swirling burners for use in hot blast stoves. Ando, R.; 
Sano, K.; Miyazaki, T. (to Nippon Kokan Kabushiki Kaisha). US 
Patent 4,054,409. 18 Oct 1977. Priority date 15 May 1975, Japan. 8p. 

The swirling burner comprises a vertical combustion chamber 
and an annular blast member located beneath the combustion cham- 
ber and is provided with a central cylindrical 7 and a plurality of 
alternately superposed fuel gas passages and air passages. These 
passages are communicated with the cylindrical pol through blow 
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openings which are inclined in the same direction with respect to the 
radii of the cylindrical space. In a modification, the burner is further 
combined with straight blowing type burner for promoting the effect 
of the air—gas mixing. 


26975 (PB—282858) Energy requirements of irrigated crops in 
the Western United States. Miscellaneous report. Dvoskin, D.; 
Heady, E.O. (Iowa State Univ. of Science and Technology, Ames 
(USA). Center for Agricultural and Rural Development). Nov 1976. 
37p. NTIS PC A03/MF AO1. 

Agriculture in the United States relies heavily on fossil fuel 
energy for the production, processing, and distribution of food 
products. Irrigation represents a major part of the total energy use in 
on-farm food production. The primary water sources for irrigation 
are surface water, which include streams and lakes, and ground- 
water, as in underground aquifers. This report outlines an analytical 
procedure that determines the energy use on irrigated cropland in 
the seventeen western states. From this data base, changes regarding 
water sources, irrigation methods, energy conversion efficiency, and 
fuel substitutions can be analyzed. This study also examines in detail 
energy requirements for water pumping, surface water supply, sprin- 
kler irrigation, and water supplies to field areas. 


26976 (PB—283856) Smelting cement copper in an electric-arc 

furnace. Report of investigations FY 1978. Paulson, D.L.; Anable, W.; 

Hunter, W.L. (Bureau of Mines, Albany, OR (USA). Albany Metal- 

lurgy Research Center). 1978. 33p. (BM. RI—8284). NTIS PC A03/ 
AOl. 

Electric furnace smelting of blister copper directly from 
copper precipitates (cement copper) was investigated by the Bureau 
of Mines. Copper concentrations in five different lots of cement 
copper in the investigation ranged from 62.5 to 82.6 wt-pct. Labora- 
tory scale smelting tests were made in a 50-kV-A electric-arc furnace 
to establish the reductant and flux requirements. Best recoveries 
were realized by adding 60 pct of the carbon required to combine 
with the contained oxygen in the cement copper. Operating param- 
eters established during the laboratory-scale smelting tests were used 
successfully in smelting 20 tons of cement copper during 12 pilot- 
scale tests in a 800 kV-A electric-arc furnace. Over 98 pct of the 
contained copper was recovered as blister-grade metal. The project- 
ed energy consumption for a commercial size furnace was 380 kW- 
hr/ton of cold charge. 


26977 Primary flow sensors are key to accurate 
Williams, K. Energy Manage. (London); 4-5(Oct 1978). 

Energy audits of piped energy usage, slated to join cash flow 
as a routine management tool, must have a base of reliable and 
meaningful data, which can be provided by primary flow sensors. 
These devices, such as the Gilflo sensor, have a variable orifice 
which enables them to be used to measure differential pressures of 
liquids, gases, or steam and an analog output signal that can be used 
with either analog or digital signal processing instruments. A micro- 
processor link can adjust temperatures and pressures to density 
changes. Schematic installation diagrams and comparisons of the 
linear Gilflo with the standard orifice plate measurement accompany 
the article. 


26978 Energy crisis, and developments in the phosphorus indus- 
try for the economic production of basic products. Harnisch, H. 
(Farbwerke Hoechst A.G., Huerth (Germany, F.R.)); Ehlers, K.P.; 

Schroedter, K. (Farbwerke Hoechst A.G., Huerth (Germany, F.R. ). 
Anorganische Forschung). Chem.-Ing.- Tech.; 50: No. 8, 593-599(Aug 
1978). (In German). 

From 245. DECHEMA colloquium; Frankfurt am Main, Ger- 
many, F.R. (2 Feb 1978). 

A general shortage of power has culminated in attempts to 
change from energy intensive to energy-saving processes. This is 
exemplified with reference to the field of inorganic phosphorus 
chemistry. Modern recrystallization processes for making wet-proc- 
essed phosphoric acid, proceed via the calcium sulfate semihydrate 
stage, and yield crude phosphoric acid in increased concentration. 
The steam normally required for concentrating the acid is thus 
saved. Heat of neutralization is utilized for evaporating water, for 
example, in a TVA process for making ammonium polyphosphate 
from commercial crude phosphoric acid and ammonia. Economic 
evaluation data reflect the economy (reduction of costs) of the above 
processes in comparison with those used heretofore. The purification 
of wet-processed phosphoric acid by an improved precipitation 
method - sestectelly in the intermediates sector - and by modern 
extraction techniques are described as alternatives to the electro- 
thermal production of phosphoric acid. A detailed description is 
given of one such process, where amy] alcohol is used as the solvent. 


26979 a evaluation of incorporating heat pumps (vapour 
compressors) in chemical plant. Stockburger, D.; Bartmann, L. 
(BASF A.G., Ludwigshafen am Rhein (Germany, F.R.)). Chem.- 
Ing.-Tech.; 50: No. 7, $97. 502(Jul 1978). (In German). 


metering. 


ERA VOL. 4, NO. 10 


Both the prevailing tendency of steeper price-hikes for fuel 
than for equipment and the imminent shortage of conventional fuels 
are stimulating measures aimed at decreasing energy consumption. 
The energy requirements of different variants of a particular process 
can be compared by using an efficiency based on availability, if the 
lowest process temperature is used instead of the commonly applied 
ambient temperature. The method is explained with reference to two 
examples. 


26980 High-speed burners and their applications. Simon, H. 
(Ludwig-Ofag- a as-Industrieofenanlagen G.m.b.H., Essen (Ger- 
many, F.R.)). G ‘asserfach, Gas-Erdgas; 119: No. 7, 299-308(Jul 
1978). (In German). 

From Gas course of the Engler-Bunte Institute of the Karls- 
ruhe Universitaet; Karlsruhe, Germany F.R. (13 Mar 1978). 

Circulation burners are required, particularly in heat treat- 
ment plants, in order to obtain a regular temperature on the products 
there where it is impossible to build in circulating pumps for reasons 
of strength. This provides an additional means for adapting flue gas 
streams to existing furnace pots. With reference to the flow parallel 
to the axis and to the gas nozzle, exhaust velocities about 40 to 70 m/ 
s are generally sufficient. For a quick heat-up, high flue gas veloci- 
ties are required and also, when a large stream range is to be 
obtained with unimpeded suction. Apart from the selection of suit- 
able burners, their arrangement and control is also important for 
good heat-treating. 


26981 Aluminium and energy. An interview. Meyer, E.R. Metall; 
32: No. 6, 522-524(Jun 1978). (In German). 

The interview between METALL and the president of Alus- 
wuisse refers mainly to aspects of energy and deals more closely 
with the questions whether western Europe in view of relatively 
high prices for electricity is still competitive and which part can be 
played by aluminium in overcoming the energy crisis. 


26982 Energy supply of large drive motors in the industrial 
sector. Goe W. Elektr. Energ. Tech.; 23: No. 2, 54-59(Mar 1978). 
(In German). 

The paper deals with the choice of the supply voltage, the 
transmission losses of parallel ground cables, the transformer losses, 
the investment costs for plants from 630 to 1600 kVA, the costs of 
ground cables, the protective measure of grounding, and the calcula- 
tion of the optimum cable cross section. 


26983 Balance in firing technology. Hansen, W. Oel- Gasfeuer- 
ung; 22: No. 12, 638-640(Dec 1977). (In German). 

Topics discussed include: (1) heating oil consumption in the 
single branches of industry in the Federal Republic of Germany 
1976, compared to the previous year; (2) petroleum consumption 
according to products, refinery self-consumption, large bunker and 
military consumption in the Ist half of the year 1977 compared to the 
corresponding period of the previous year; (3) burner reduction 1976 
and reduction prospects; (4) development state and outlook of 
burner technology. Living room heating by energy carriers 1965, 
1975 and foreseeably 1985; and (5) the profitableness of the heat 
pump. 


28984 Radiant zone heating apparatus and method. van Vloten, 
C.P. (to Arthur D. Little, Inc.). US Patent 4,058,699. 15 Nov 1977. 
Filed date 1 Aug 1975. 12p. 

A heating zone of accurately controlled a. and a. 
mined energy profile throughout its length is formed within a 
focusing apparatus. An elliptical cavity is provided having a conical- 
ly-configured reflector positioned such that its longitudinal axis 
coincides with one of the focal axes of the elliptical cavity. An 
elongate body is placed within the cavity such that its longitudinal 
axis coincides with the other focal axis. When a beam of radiant 
energy within a wavelength range which couples with the body to 
heat it, e.g., a laser beam, is directed onto the conically-configured 
reflector it is concentrated uniformly around the body throughout a 
predetermined length. The energy profile along the zone length may 
be varied either by adjusting the energy distribution in the energy 
beam prior to being reflected, by modifying the surface contour of 
the reflector, by modifying the contour of the walls defining the 
elliptical cavity or by a combination of two or more of these 
techniques. A plurality of overlapping elliptical cavities may be 
arranged to have one common axis along which the reflector is 
positioned and a plurality of axes along which a plurality of elongate 
bodies are positioned. The apparatus of this invention is particularly 
suited for heating rods and tubes and, if desired, for use within a 
controlled atmosphere. 


26985 Installation and operation of refrigerating plant. Loewer, 
H. (Fachhochschule Giessen (Germany, F.R.)). pp 143-164 of Wirts- 
chaftlicher Energieeinsatz bei Anlagen der Technischen Gebaeu- 
deausruestung. Keller, G.M. (ed.). Karlsruhe, Germany, F.R.; C.F. 
Mueller (1977). (In German) 
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The processes of refrigeration technology and the type of 
construction, the components and the operation of refrigerators are 
regarded from the point of view of energy saving. The absorption 
and turbo refrigerators are compared regarding the costs of driving 
power. Circuit and working schematic diagrams of these refrigera- 
tors or combinations of refrigerating plant are represented. 


26986 Two-stage electric arc-electroslag process for continuous 
steelmaking. Nafziger, R.H.; Hundley, G.L.; Jordan, R.R. (US Dep 
of the Inter, Bur of Mines, Albany Metall Res Cent, Oreg). Trans. 
Can. Inst. Min. Metall.; 80: 189-193(1977). 

A process has been developed for preparing directly work- 
able steel ingots from prereduced iron ore pellets by two-stages. The 
pellets are continuously charged into an electric arc furnace, where 
molten metal is separated from the gangue. The molten metal flows 
out of this furnace through a hollow nonconsumable graphite elec- 
trode immersed in a molten flux in an electroslag furnace. The 
molten metal solidifies on a continuously withdrawing base plate to 
form the ingot. Some advantages of the two-stage process include: 
consumable electrode fabrication is eliminated; no expensive deoxi- 
dizers are required; the uncontaminated electroslag flux can be 
reused; energy consumption averages 25% less than in a convention- 
al electric arc-electroslag operation; and the operation is continuous. 


26987 Industrial and commercial power systems technical confer- 
ence. New York, NY; Institute of Electrical and Electronic Engi- 
neers, Inc. (1977). 141p. (CONF-7705155—). $20.00. 

From Industrial and commercial power systems technical 
conference; Pittsburgh, PA, USA (9 May 1977). 

Twenty-two papers were presented at the meeting. A sepa- 
rate abstract was prepared for each of 3 papers. The remaining 19 
papers were not within the scope for the data base. (LCL) 


26988 Procedure for desalinating saltwater and device for per- 
forming the procedure. Nelson, H.E. (to Stone and Webster Engi- 
neering Corp.). German(FRG) Patent 2,046,064/B/. 30 Oct 1975. 
6p. (In German). 

A method is described to desalinate saltwater by evaporation 
and condensation in which part of the saltwater is evaporated and 
condensed, the rest of the saltwater after preheating is fed to a heat 
exchanger section of the evaporator via a reverse osmosis system. 
The pressure of the inlet water in this system is controlled by the 
pressure of the salt water running off and the amount of water added 
to the system is controlled by the amount of product water, so that 
the product water has an almost constant salt content and the 
product flows from the evaporator and from the reverse osmosis 
process are united. Through the combination of both systems, a 
unique compensation of energy supplied and released is achieved 
with least possible loss of energy. 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 26224, 26285, 26430, 26707, 
26711, 26873, 27449 


26989 (AD-A—055452) Waste energy recovery study. Final 

report April—December 1977. Golobic, R.A.; Mrkvicka, D.A.; 

Schlicht, H.C. (Research Analysis and Development, Inc., Colorado 

Springs, CO (USA)). May 1978. Contract F08635-77-C-0126. 12p. 
IS PC A02/MF AOl. 

Part I of this report outlines the techniques used for determin- 
ing appropriate schemes for energy recovery. Both thermodynamic 
and economic considerations are presented. Part II contains reject- 
ed-energy recovery studies for facilities, which are typical at most 
installations Part III is primarily concerned with special industrial 
recovery systems and most examples are a result of the Tinker AFB, 
OK, survey. Wright-Patterson AFB, OH, was also surveyed during 
this study. 


26990 (CONF-781213—8) Analysis of economic and biological 
factors of waste heat aquaculture. Suffern, J.S.; Olszewski, M. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
25p. Dep. NTIS, PC A02/MF AOl1. 

From Winter simulation conference; Miami Beach, FL, USA 
(4 Dec 1978). 

A waste heat aqualculture system using extensive culture 
techniques is currently under investigation at the Oak Ridge Nation- 
al Lab. The system uses nutrients in waste water streams to grow 
algae and zooplankton which provide feed for fish and clams. A 
tilapia polyculture association and the freshwater clam Corbicula are 
the animals cultured in the system. The investigations detailed in this 
study have been performed to determine the economic and biologi- 
cal fesibility of the system and to examine energy utilization. The 
economic study indicated that fish producion costs of $0.24/Ilb were 
possible. This cost, however, depends upon the fish production rate 
and food conversion efficiency and could rise to as much as $0.75/lb. 
The biological studies have examined growth relationships and pro- 
duction potential of the cultured organisms. In the laboratory, 
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growth-temperature optima have been deinfed (32°C, with good 
growth rates between 26 and 34°C) for tilapia hybrids. Using cage 
culture techniques in sewage oxidation a we have obtained 
production estimates in excess of 50, Ib/acre/yr. The energy 
utilization study indicated that, when all energy costs are included, 
fish from the aquaculture system may require only 35% of the net 
energy now required for fish products from the ocean. However, the 
energy requirements also depend on system parameters and could be 
large as those required for ocean-caught products. The analyses 
indicate that the system is economically feasible. They also indicate 
that significant energy savings are possible if waste heat aquaculture 
products replace ocean-caught products. 


26991 (CONF-781238—1) Waste heat utilization from a 
generating plants. Olszewski, M. (Oak Ridge National Lab., 
(USA)). 1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, POA02/ 
MF AOl. 

From Winter meeting for American Society of Agricultural 
Engineers; Chicago, IL, USA (18 Dec 1978). 

A number of agricultural uses for low-grade power plant 
reject heat are under investigation. Summaries of major efforts in the 
US, Canada, France, USSR, and West Germany are presented. 
These applications include greenhouse heating, outdoor soil heating, 
and heat for mulching. (LCL) 


26992 (COO—4531-4) Beneficial use of rejected heat in munici- 
pal water supplies. Wynn, R.A. Jr.; Porter, R.W. (Illinois Inst. of 
Tech., Chicago (USA)). Dec 1978. Contract EC-77-S-02-4531. 10p. 
(CONF-781213—7). Dep. NTIS, PC A02/MF AO1. 

From Winter simulation conference; Miami Beach, FL, USA 
(4 Dec 1978). 

The relatively low temperature of thermal discharges from 
steam-electric power plants makes waste-heat utilization difficult 
without modification of the power cycle and attendant reduction in 
electrical-energy generating efficiency. The in-situ beneficial use of 
waste heat by direct once-through condenser discharge into a munic- 
ipal water supply is discussed. Computations are presented regarding 
the matching of flow rates, heat losses in distribution and energy 
savings. A number of benefits and penalties are also assessed qualita- 
tively including legal and operational aspects and reliability. Espe- 
cially attractive are improvements in generating efficiency, allevi- 
ation of water-pipe freeze up, savings in water-heater energy, and 
improvement in wastewater treatment effectivness. Disadvantages 
include the need for careful control of condenser water quality and 
the question of public acceptance of water heated by about 13°C. 
Two cases with operating experience are briefly discussed, altho 
the installations were not developed for energy conservation pur- 
poses. 


26993 Utilizing waste gas heat in plants with gas heat pumps and 
block heating stations. Kremer, R. (Froeling G.m.b.H. und Co., 
Overath (Germany, F.R.)). Gas- Wasserfach, -Erdgas; 119: No. 7, 
290-293(Jul 1978). (in German). 

Possible ways of utilizing waste gas heat emmited by I.C.- 
engines built- in into gas compression heat pumps or block heating 
stations are reported. With gas engines, a further utilization of waste 
gas presents itself by means of vapour condensation and a reduction 
of sensible heat down to the least possible temperature level. Exist- 
ing plants show that additional saving of energy of 17,5% is possible. 


26994 Recovering energy from test cells. Brown, C.R.W. (Inger- 
soll Manufacturing Consultants/Engineers, Rugby, Eng.). Diesel 
Eng.; 74: No. 797, 104-107(Sum 1978). 

Sources of wasted energy associated with the obligatory 
performance testing of production automotive and diesel engines are 
described. These include heat in the test cells, energy dissipation by 
the dynamometers, and heat from the engine cooling system and 
exhaust. It is estimated that 53% of the energy required for engine 
testing can be recovered and converted to electric power. The cost 
of equipping tests facilities with power-generating heat recovery 
equipment is estimated. (LCL) 


26995 Modern steel recuperators in the metallurgical industry. 
Wilk, A.; Wessely, R.; weeny ny M. (Politech Slask, 
Katowice, Pol). Hutnik (Katowice): 45: No. 6, 264-274(Jun 1978). (In 
Polish). 

Steel heat recuperators are examined from the standpoint of 
the requirements of the metallurgical industry and their classification 
into several groups is given. These include: convective, radiative and 
convective-radiative recuperators. Various ty of recuperators 
within these groups, their design and veobalon dite are discussed. 
Criteria of suitability, examples of calculations and methods of 
assessing the effectiveness of heat recuperation are also given. 


26996 (N—78-25012) Waste heat utilization in industrial process- 
es. Weichsel, M.; Heitmann, W. Translated from Tech. Mitt.; 70: No. 
5, 259-272(Apr 1978). 35p. (NASA-TM—75210). NTIS PC A03/MF 
AOl. 
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A survey is given of new developments in heat exchangers 
and heat pumps. With respect to practical applications, internal 
criteria for plant operation are discussed. Possibilities of government 
support are pointed out. Waste heat steam generators and waste heat 
aggregates for hot water generation or in some cases for steam 
superheating are used. The possibilities of utilization can be classified 
according to the economic improvements and according to their 
process applications, for example, gas cooling. Examples are present- 
ed for a large variety of applications. 


26997 Process for producing energy. Cornelius, G.; Marschner, 
F.; Supp, E.; Varlam, T. (to Metallgesellschaft AG). US Patent 
4,045,960. 6 Sep 1977. Priority date 15 Jan 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

The sensible heat contained in exhaust gases formed in chemi- 
cal reactions is utilized to produce energy. The exhaust gas is 
conducted as a counterflow to the product gas and is heated and 
expanded with the performance work. 


26998 Method of making a waste flue heat recovery device. 
Wilson, J.C. US Patent 4,043,014. 23 Aug 1977. Filed date 11 Nov 
1975. 2p. 

A novel and easy method is disclosed of construction and 
assembly which enables a tubular coil to be inserted in an open flue 
pipe so the flue pipe can be joined; water passing through the coil 
will recover waste flue heat from furnaces and boilers. 


26999 Heat recovery apparatus. Garberick, T.K. US Patent 
4,040,477. 9 Aug 1977. Filed date 17 Jun 1976. 6p. 

A heat recovery apparatus is disclosed in which an exhaust 
gas sectior. and a fresh air section are disposed in side-by-side 
relationship to form an integral unit, for recovering heat from a stack 
or flue and os fresh air into a space to be heated. Heat pipe 
units extend from the hot gas passage of one section into the fresh air 
passage of the other section to transfer the heat between the two 
passages, the air flow in the exhaust gas section being in a series flow 
relationship and the flow in the fresh air section being in a parallel 
flow relationship. Louvers are provided for controlling the flow of 
exhaust gases and fresh air through the respective ges, and 
blowers are used to force the exhaust gases and fresh air through the 

ge. The passages of each section are provided with a main and 
y-pass passages controlled by louvers which are used to regulate 
the heat recovery and output of the unit. 


27000 Test results from waste-fired gin dryers. Lalor, W.F.; 
Jones, J.K.; Slater, G.A. Raleigh, NC; Cotton, Inc. (1977). 16p. 
(NP—23635). Cotton, Inc., 4505 Creedmoor Rd., Raleigh, NC 
27612. 


The design, operation, economics, and performance of equip- 
ment which uses heat from an incinerator burning cotton gin wastes 
to dry seed cotton are described. Such units are in operation in 
Arkansas and California. Operating data for 1976 are presented and 
compared with 1975 data. The heat-recovery incinerator in Arkansas 
supplied about 85% of the drying heat needed in 1975. The 1976 
results showed that a heat exchanger that is 30 to 40% efficient can 
extract enough heat from burning gin waste to dry cotton under 
virtually any conditions. The non-combustible matter in gin waste is 
a serious problem in incinerators and warrants an investigation. The 
design of a feeding mechanism to produce an appropriately uniform 
feed rate for suspension-type incinerators requires careful planning. 
Warning devices that alert operators to dangerously high tempera- 
tures should be a part of the system. Reduced airflow on account of 
extra piping and difficulty of moving heated air can be a problem. 
Hot-air fan capacity may have to be increased. No change in lint 
grades because of drying method was noticed, but the crews at both 
gins expressed preference for incinerator heat over gas heat. In view 
of current trends in energy prices, more gins will be able to justify 
the investment in heat-recovering incinerator systems. Experience 
with existing installations will inevitably lead to improvements that 
will make the system increasingly attractive to ginners. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 25257, 27000, 27602, 27603, 
27772, 27877 


27001 (AD-A—056274) Disposal of Navy colored smoke compo- 
sitions and identification of products of combustion. Interim report 1 
October 1976—30 September 1977. Gilliam, C.W.; Dinerman, C.E. 
(Naval Weapons caer Center, Crane, IN (USA)). 31 May 1978. 


25p. (NWSC/CR/RDTR—85). NTIS PC A02/MF AO1. 

An investigation was conducted to find the most environmen- 
tally acceptable and cost effective means of reclaiming or disposing 
of waste Navy colored smoke compositions. It is shown that the 
number of different kinds of excess smoke devices, the quantity 
related to the different kinds, cost to reclaim each kind, and total 
quantity dictated that a disposal method be developed. The method 
of disposal chosen was incineration. A stainless steel incinerator with 
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a 2.3 meter pathlength was constructed with a room and high 
temperature section. The room temperature section is equipped with 
a thermocouple to allow monitoring of the combustion process from 
ignition to removal of sublimed dye from the room temperature 
section for oxidation in the high temperature section. All effluents 
were collected for gas and condensables analyses. The results were a 
myriad of organic compounds: aromatics, and high molecular weight 
alkanes. The composite was 1300 mg which is 65 ppm. No polynu- 
clear aromatic compounds were found. 


27002 (PB—283037) Technology for use of incinerator residue as 
highway material. Final report July 1974—December 1976. Collins, 
R.J.; Miller, R.H.; Ciesielski, S.K.; Wallo, E.M.; Pindzola, D.M. 
(Valley Forge Labs., Devon, PA (USA); Franklin Inst. Research 
Labs., Philadelphia, PA (USA)). Oct 1976. Contract FH-11-8540. 
342p. NTIS PC A15/MF AOl. 

Incineration of solid waste is a major means of refuse disposal 
in many major metropolitan areas. The residues are a heterogeneous 
mixture of components such as glass, metals, ceramics, ash, and 
combustibles. Six basic types of incinerator residues were identified 
in this study. Representative samples of these materials were ob- 
tained in the field and subjected to extensive laboratory study. The 
materials were characterized and evaluated for performance in base 
course and wearing surface mixtures. Based on these tests, inciner- 
ator residue is not recommended for use in portland cement con- 
crete. It is, however, recommended as an aggregate in bituminous 
mixtures. Three experimental sections were placed using incinerator 
residue in bituminous wearing surface mixtures. The mixes used have 
performed well since their placement in the latter part of 1975. Early 
data on skid resistance for these mixtures indicates that the addition 
of incinerator residue does improve pavement skid resistance. 


27003 Cleaning of waste gas by thermal afterburning. Pt. 3. 
Thermal waste air combustion with flame heating. Meier zu Koecker, 
H.; Duehr, J. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Chemie-Ingenieur-Technik). Staub-Reinhalt. Luft; 38: No. 9, 370- 
374(Sep 1978). (In German). 

In the area of the flame the oxidation of the pollutants to 
carbon dioxide is very accelerated. In comparison with indirect 
heating a turbulent mixing, local high temperature and concentra- 
tions of radicals start the reaction without delay. In high-load 
combustion chambers there may be reached high degrees of conver- 
sion in spite of very short dwelltimes utilizing heat return for waste 
gas preheating by limited energy imput. According to experimental 
research with bigger subdivided combustion chambers these advan- 
tages are limited to the area of the flame resp. the so-called mixing 
zone. 


27004 Process for the recovery of lead from scrapped lead batter- 
ies. Gaeumann, A.F.; Dancilovic-Matulas, V. (to Gesellschaft zur 
Foerderung der Forschung an der Eidgenoessischen Technischen 
Hochschule). US Patent 4,107,007. 15 Aug 1978. Priority date 14 
May 1976, Switzerland. 12p. 

A process for the recovery of lead from scrapped lead batter- 
ies is described which includes mechanically comminuting them and 
freeing them from battery acid. The battery scrap is then treated 
with an alkaline reagent solution to convert lead oxide and sulphate 
to dissolved lead compounds, pure lead is recovered by electrolyzing 
the solution, and metallic lead components of the scrap are recov- 
ered by a physical separation from the scrap remaining after the 
dissolution treatment. 


27005 Cleaning of waste gas by thermal afterburning. Pt. 2. 
Thermal waste air combustion with indirect heating. Meier zu 
Koecker, H. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Chemie-Ingenieur-Technik). Staub-Reinhalt. Luft; 38: No. 5, 167- 
172(May 1978). (In German). 

Waste gas charged with organic pollutants is thermally burnt 
by a tube bundle reactor. The necessary heat energy is delivered 
indirectly through the tube walls. Experiments were made in a single 
tube. They gave informations about dwell time and reactor tempera- 
ture that are necessary for a complete oxidazing reaction repending 
on pollutants (methyl-ethylketon, acetic acid and benzene) and 
carbon monoxide formed in an intermediate stage of the combustion 
process. 


27006 Process for the removal of sulfur oxides by the use of 
activated alumina. Johnson, A.F. (to R.C.M. Corp.). US Patent 
4,075,284. 21 Feb 1978. Filed date 28 Jan 1976. 14p. 

The production of an activated type alumina from aluminum 
dross by digestion with water, preferably pressurized, is disclosed. 
The peculiar properties associated with trace compounds present in 
the product make it useful for the recovery of noxious effluents from 
furnacing processes, including those burning fossil fuels and those 
used for smelting both aluminum and steel, wherein the alumina 
beneficially incorporates in the metallurgical flux. 
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27007 Measurement aspects in recycling of important materials 
for production. Fuhrmann, H. CZ-Chem.-Tech.; 7: No. 2, 79-82(Feb 
1978). (In German). 

The recycling of production materials from industrial proc- 
esses plays an important role with regard to keeping the air clean 
and also for economic reasons. Within the framework of a review of 
frequently used methods to remove and recycle organic solvents, 
measuring application, requirements when using such analyzers, as 
well as comparative considerations related to primary costs of the 
purification plants compared to initial price of the analysis equip- 
ment are discussed. 


27008 Fluid industrial waste incinerator and its method of oper- 
ation. Luchsinger, P.; Muckenheim, H.; Riemann, H.H.; Sonnens- 
chein, H.; Michel, E. (to to Von Roll AG). US Patent 4,050,387. 27 
Sep 1977. Priority date 18 Mar 1975. 4p. 

A liquid bath furnace is disclosed which burns pumpable 
wastes comprising hydrocarbon compounds and mineral substances 
and has primary and secondary combustion chambers, the walls of 
which are provided with La Mont boiler heating surfaces, and a 
post-combustion chamber. The heating surfaces are provided with 
heat-conducting cladding. In operation of the furnace, the wastes are 
fed to the primary combustion chamber, where the hydrocarbons 
dissociate and the mineral substances melt, a layer of the latter 
solidifying on the cladding in this chamber. An oil burner is used to 
regulate the primary combustion chamber temperature. 


27009 Method and apparatus for incinerating waste material. von 
Dreusche, C.F. Jr. (to Nichols Engineering and Research Corp.). US 
Patent 4,050,389. 27 Sep 1977. Filed date 19 Jul 1976. 8p. 

A method and apparatus are disclosed for incinerating waste 
material in a multiple hearth furnace having a plurality of vertically 
spaced hearths wherein waste material is introduced to the furnace 
at the top thereof and moves downwardly in a generally serpentine 
fashion moving alternately inwardly and outwardly across the 
hearths and is discharged at the bottom of the furnace, and including 
the steps of introducing towards the lower-most hearth thereof air in 
a quantity less than that theoretically required for complete combus- 
tion of the material being processed, thereafter at successively higher 
hearths ascertaining the temperature at each hearth and adding air 
thereto in quantities only sufficient to support combustion thereon, 
and on each hearth in the middle portion of the furnace adding only 
enough air to each hearth so as to maintain the temperature on that 
hearth under a maximum predetermined limit, and on the hearths 
towards the top of the furnace reducing the quantity of air added, 
and thence discharging the exhaust gases at the top of the furnace. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 26705 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 26734 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 26315, 26706, 26708, 26712, 26715 


27010 Energy and economic problems of heat and power coupling. 
Liebert, L. (Inst fuer Energ/Zentralstelle fuer Ration Energiean- 
wend, Leipzig, E Ger). Energietechnik; 28: No. 5, 171-172(May 
1978). (In German). 

Through the coupling of heat and power in the German 
Democratic Republic, under certain conditions, one can achieve a 
reduction in social costs of energy. The extension of heat and power 
coupling should be continued not only through the construction of 
new heat and power plants but also through the tapping of steam 
from condensing turbines. Determination of the actual economic 
effect of heat and power coupling is not simple and much effort has 
to be applied towards the elaboration of reliable criteria in this 
respect. 


27011 Graphic representation of pressure condition in district 
heating systems. Zorn, D.; Siegel, H.; Koehler, W. (Inst fuer Energ/ 
Zentralstelle fuer Ration Energieanwend, Leipzig, E Ger). Energie- 
technik; 28: No. 5, 183-184(May 1978). (In German). 

A program, named FWNDIA, has been developed for con- 
verting the data, calculated by a computer for pressure conditions in 
district heating systems, to a graph by means of a plotter. The data 
input for the program is realized by means of punched cards. 


27012 Calculation for heat loss temperature distribution of sub- 
terranean pipe by electrical analogue method. Part 2. Tanaka, T.; 
Hayashi, H. Temptrol; 5: No. 1, 5(Jan 1978). 
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A calculation method is presented for determining heat losses 
and temperature distributions of underground heating pipes. Several 
examples are given showing heat losses as a function of pipe surface 
temperatures. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 26723, 27009, 27442, 27560, 
27573, 27877, 27900 


27013 (NP—23597) Resource conservation and recovery: current 
reports. (Environmental Protection Agency, Washington, DC 
(USA)). Sep 1978. 28p. GPO. 

A bibliography is presented of approximately 150 references 
on municipal waste management and the technical, economic, and 
environmental aspects of resource recovery from wastes. (LCL) 


27014 Alternative waste systems: bibliography. Billau-Adams, 
R.; O'Brien, J. (comps.). Butte, MT; National Center for Appropri- 
ate Technology (1978). 12p. (NP—23527). The Publisher, P.O. Box 
3838, Butte, MT 59701. 

The annotated bibliography identifies useful, introductory- 
level publications (books, pamphlets, periodicals, commercial techni- 
cal publication, and plans). The 32 items deal with composting, 
sewage disposal, standards, waste water disposal, septic tank prac- 
tices, appropriate technology, and environmental aspects. Alternate 
toilet designs are emphasized. (MCW) 


27015 Some potential strategies for the recovery and reduction of 
municipal solid waste. Goodacre, R. Conserver Soc. Notes; 1: No. 3, 6- 
18(1978). 

Municipal waste volume, a consequence of high consumer- 
goods production, has changed in character and quality in recent 
decades as the product and packaging components have increased to 
the point where 38 percent of Canadian household refuse is made up 
of containers and packaging materials. Environmentalists with con- 
cerns over traditional refuse-handling techniques and resource deple- 
tion have promoted efforts to recover energy from waste, to sepa- 
rate recyclable wastes, and to generate a smaller volume of waste. 
These three options are examined in terms of their implications for 
conservation and environmental protection. The volume of solid 
waste each option can handle and the material and energy that can 
be saved compared with collection and disposal costs are reviewed 
for a number of technologies. While none is found to be either 
complete or optimum by itself, an integrated management program 
could emphasize source reduction first, then separation recycling, 
energy recovery, and finally, disposal of the residue. 31 references. 


27016 Refuse treatment apparatus. Boyd, J.A. US Patent 
4,050,388. 27 Sep 1977. Filed date 9 Sep 1976. 4p. 

A known form of refuse treatment apparatus, such as that 
disclosed in U.S. Pat. No. 3,405,873, is improved by directing the 
non-pulverized refuse material emerging from the treatment drum to 
a furnace which combusts the same. The heat of combustion is 
directed to a steam generating unit to thus create a supply of steam. 
One portion of the steam supply is directed to a steam turbine which 
serves aS a power means for rotating the refuse drum. The other 
portion of the steam supply is introduced into the inlet end of the 
drum to admix with the refuse material being fed thereinto. The non- 
pulverized refuse material emerging from the outlet end of the drum 
can pass through a series of treatment steps as disclosed in my U.S. 
Pat. No. 3,802,631 in transit to the furnace. 


27017 Paper as the energy source. Pothmann, D. (Julius Schulte 
Soehne G.m.b.H. und Co., Duesseldorf (Germany, F.R.)). Wochenbl. 
Papierfabrik.; 105: No. 11/12, 429-430(Jun 1977). (In German). 


27018 Andco-torrax: a slagging pyrolysis solid waste conversion 
system. Davidson, P.E. (Andco-Tarrax Ltd, Burlington, Ont). Trans. 
Can. Inst. Min. Metall.; 80: 137-140(1977). 

The system is a municipal refuse conversion process charac- 
terized as high-temperature slagging pyrolysis. The principal compo- 
nents are a gasifier, secondary combustion chamber, primary air 
preheating regenerative towers, the energy recovery/coversion 
system and a gas cleaning system. The system was installed in a 75- 
ton-per-day demonstration plant located in a suburb of Buffalo, NY. 
Performance characteristics in volume reduction, inert residue pro- 
duction, and energy production in the form of steam and/or electric 
power, are presented. 


27019 Commonwealth of Massachusetts State solid waste plan, 
September 30, 1977. Boston, MA; Dept. of Environmental Manage- 
ment (1977). 4lp. (NP—23646). Dept. of Environmental Manage- 
ment, Bureau of Solid Waste Disposal, Boston, MA. 

The Massachusett’s plan for regionalizing solid waste man- 
agement programs in order to achieve maximum resource recovery 
and minimum detrimental environment effects in disposing of munic- 
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ipal wastes is described in detail. Information is included on the 
environmental, economic, energy, social, and political aspects of 
currently used waste management practices, and on methods for 
planning and implementing acceptable regional systems for solid 
waste management. (LCL) 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 26662, 26724, 26755 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 26739, 27051, 27052, 27053 


27020 Apparatus for treating evaporated fuel gas. Tomita, K. (to 
Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 4,116,184. 26 
Sep 1978. Priority date 4 Oct 1976, Japan. 4p. 

An apparatus is described for treating evaporated fuel 
from a fuel tank of a motor vehicle having an internal combustion 
engine. The fuel treating apparatus includes a means for sensing the 
amount of fuel gas vapors in the fuel tank, a means for drawing the 
fuel vapors into the intake of the engine and a means for varying the 
air/fuel ratio in the intake of the engine in response to the amount of 
fuel gas vapors sensed in the fuel tank by the sensing means whereby 
a rich air/fuel mixture in the intake of the engine is prevented. 


27021 Vacuum regulation valve in an exhaust gas recirculation 
system. Washio, M.; Harada, T. (to Nissan Motor Co., Ltd.). US 
Patent 4,109,624. 29 Aug 1978. Priority date 29 Dec 1975, Japan. 6p. 

The vacuum regulation valve operable to regulate the 
vacuum in the vacuum line of an exhaust gas recirculation system, 
includes a compact construction and a buffer means which is effec- 
tive to eliminate the clattering sounds inherent in the conventional 
vacuum regulation valve. 


27022 Apparatus for controlling the ratio of air to fuel of air-fuel 
mixture of internal combustion engine. Asano, M. (to Nissan Motor 
Co., Ltd.). US Patent 4,109,615. 29 Aug 1978. Priority date 21 Oct 
1974, Japan. 16p. 

A differential signal generator receives an exhaust gas sensor 
signal and a reference signal, one of which is discretely or continu- 
ously modified by an engine temperature sensor signal, to generate a 
differential signal. This signal is applied to an air to fuel ratio control 
means to expedite a cold engine start. 


27023 Exhaust reaction chamber for internal combustion engine. 
Itakura, K.; Ishii, Y.; Ohata, S.; Watanabe, M. (to Honda Giken 
Kogyo Kabushiki Kaisha). US Patent 4,109,463. 29 Aug 1978. Prior- 
ity date 12 Nov 1975, Japan. 4p. 

The exhaust reaction chamber for an internal combustion 
engine has an outer downstream chamber section surrounding and 
enclosing an inner upstream chamber section which receives exhaust 
gases from the engine. Intake mixture for the engine is heated by 
exhaust gases in the outer chamber section. A leak hole is provided 
in the inner chamber section for accelerating heat transfer to the 
intake mixture during warmup operation of the engine. 


27024 Fuel supply control system with feedback fuel pipe for 
internal combustion engine. Aono, S.; Anzai, M. (to Nissan Motor 
Co., Ltd.). US Patent 4,109,626. 29 Aug 1978. Priority date 22 Apr 
1975, Japan. 8p. 

A feedback fuel pipe is provided, between a fuel reservoir and 
a portion of a main fuel pipe communicating with a discharging 
nozzle, for controlling the amount of fuel fed back to the fuel 
reservoir, which control is actually performed by valve means 
which is provided in the feedback fuel pipe and responsive to a 
signal representing at least one engine operating condition. 
27025 Air-to-fuel ratio feedback control system, Norimatsu, H.; 
Nakamura, M.; Kobayashi, N. (to Nippondenso Co., Ltd.). US 
Patent 4,106,450. 15 Aug 1978. Priority date 2 Jul 1976, Japan. 8p. 

An air-to-fuel ratio feedback control system is described 
which normally functions to correct the air-to-fuel ratio of a mixture 
supplied to an internal combustion engine to a predetermined air-to- 
fuel ratio in accordance with an output signal of an air-to-fuel ratio 
detector disposed in an exhaust passage. The system detects an 
inoperable period of the air-to-fuel ratio detector due to a low engine 
temperature and stops the feedback correction of the air-to-fuel ratio 
to prevent erroneous correction. Furthermore, during the full load 
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operation and idling operation the system holds the feedback correc- 
tion of the air-to-fuel ratio respectively at a little smaller and larger 
than the stoichiometric ratio irrespective of the output of the air-to- 
fuel ratio detector and enables to easily return to substantially the 
stoichiometric one when the engine operating condition returns to 
normal operation. 


27026 Air-fuel ratio adjusting system for internal combustion 
engines. Hattori, T.; Takata, A.; Fukuda, T.; Nakase, T. (to Nippon 
Soken, Inc.). US Patent 4,106,451. 15 Aug 1978. Priority date 13 Apr 
1976, Japan. ~ 

An air-fuel ratio adjusting system is described that controls 
the amount of additional air supply through the bypass passage of 
the carburetor to ensure optimum engine operation even in a warm- 
ing up condition of the engine. The air-fuel ratio adjusting system 
includes an air-fuel ratio sensor disposed in the exhaust manifold, a 
warm-up sensor for detecting the temperature of engine cooling 
water or engine block, and a control unit for providing a control 
signal to a driving motor for the bypass valve. The bypass valve is 
controlled so that the air-fuel ratio of the mixture becomes the 
stoichiometric one and at the same time, during the warming up 
condition, the maximum opening of the bypass valve is limited to a 
predetermined degree depending on the temperature of the engine. 


27027 Apparatus and process for improving fuel efficiency of an 
internal combustion engine utilizing a vapor state of fuel. Burley, E.G. 
US Patent 4,106,453. 15 Aug 1978. Filed date 2 Aug 1976. 14p. 

An improved fuel/air mixing system is described with refer- 
ence to a device that includes a mixing cone element in a mixing 
chamber for creating a zone of turbulence in which pre-heated air is 
mixed with a regulated admission of fuel vapor. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 26888 


27028 451 ignition tester for SI engines. Saur, W. (Siemens, 
Karlsruhe, Ger). Siemens-Z.; 52: No. 5, 325-326(May 1978). (In 
German). 

In the Federal Republic of Germany only low-lead petrol is 
available, which must not contain more than 0.15 g of lead per liter. 
Extremely accurate ignition-point adjustment is therefore essential, 
particularly for high-compression engines. The 451 ignition tester 
enables the s , dwell angle and firing angle of any 2 to 8 cylinder 
four-stroke SI engine to be detected with the utmost precision and 
the values obtained then displayed or processed further. The use of 
microprocessors for handling the signals cuts manual operations to a 
minimum. 


27029 Demands made on new ignition systems. Manger, H. 
(Bosch (R.) G.m.b.H., Stuttgart (Germany, F.R.). Unternehmensber- 
eich Kraftfahrzeugtechnik). Bosch Tech. Ber.; 5: No. 5/6, 217- 
219(1977). (In German). 

Severe emission regulations, the necessity of fuel economy, 
the development of new engines and fuels and the continuing devel- 
opment of motor vehicles call for new-type ignition systems. The 
— characteristics affect the control, the power, and the high- 
voltage distribution system as well as the spark plugs. The design is 
determined above all by the environmental conditions in the motor 
vehicle and the requirement for maintenance-free operation. 


DIESEL 


27030 Turbodiesel passenger car driven in the USA. Waste gas 
compressor with integrated charging pressure control. VDI (Ver. 
Dtsch. Ing.) Nachr.; 32: No. 21, 24-25(May 1978). (In German). 

A diesel engine with exhaust gas turbo-supercharger is de- 
scribed which has been developed by the Daimler-Benz company 
and is frequently exported to the USA. As the maximum speed is of 
less interest in passenger cars than a high angular momentum and a 
good response at low and medium rotational speed, turbo-super- 
chargers are employed, although this has the disadvantage of an 
undesirably high charging pressure at higher rotational speeds. The 
article reports how the problem was solved so that an upper-class 
diesel car could be developed. 


27031 High speed diesel engine for passenger cars. Barnes-Moss, 
H.W.; Scott, W.M. (Ricardo and Co., Engineers (1927) Ltd., Shore- 
ham-by-Sea, Eng.). pp 75-92 of Power plants and future fuels. 
London, England; Institution of Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

Current diesel passenger cars are known to achieve better fuel 
economy than their gasoline equivalents. In the context of the fuel 
crisis the true economics of diesel versus gasoline are examined and 
the value of dieselization demonstrated. Accepting the economic 
advantage, this paper considers the factors which inhibit the accept- 
ance of the diesel in passenger cars and points to areas where further 
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refinement is required such as power/weight ratio, noise, smoke, 
odour, cold starting, roughness etc. It is concluded that with further 
improvement the diesel engine has an important part to play in 
providing economic personal transport for the future. 


27032 Prospects for the operation of diesel engines on coal or its 
derivatives. Tipler, W. (Perkins Engines Co., Peterborough, Eng- 
land). pp 119-125 of Power plants and future fuels. London, Eng- 
land; Institution of Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

Consideration of a fuel policy suggests that liquid fuels should 
be reserved for mobile application; liquid fuels from petroleum might 
be augmented by coal based fuels. Experience of operating diesel 
engines on coal suggests that new research programmes on combus- 
tion and lubrication/wear might lead to a reliable coal fired low 
speed diesel engine. A wide range of liquid fuels can be derived from 
coal but the processes have low thermal efficiencies; the overall 
efficiency of conversion of chemical energy to shaft power would 
therefore be unacceptable under conditions of fuel scarcity. Com- 
bined studies of fuel production and utilization are needed to maxi- 
mize the overall thermal efficiency of fuel usage. 


27033 Diesel engine as the power plant for the future. Khan, I.M. 
(CAV Ltd., London, England). pp 127-142 of Power plants and 
(1976) fuels. London, England; Institution of Mechanical Engineers 
(1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

The present and future of the automotive diesel engines’ 
developments in the field of fuel economy, exhaust emissions and 
noise emissions are examined. These are the criteria with which 
power plants, once they have been proved to be reliable and capable 
of being produced in large numbers at reasonable cost, will be 
judged in future. It is concluded that in the foreseeable future the 
diesel engine will not only hold but improve its present position as a 
power plant for all kinds of transport vehicles. 


TURBINE 


27034 (COO—2638-1) Development of low cost ceramic recuper- 
ator technology applicable to automotive gas turbine engines. Final 
report, April 1972—April 1977. Kormanyos, K.R. (Owens-Illinois, 
Inc., Toledo, OH (USA)). Feb 1978. Contract EY-76-C-02-2638. 
104p. Dep. NTIS, PC A06/MF AO1. 

Oxide glass—ceramic recuperators for application to auto- 
motive gas turbine engines were investigated. Design data and 
fabrication feasibility were established. Evaluation of glass—ceramic 
recuperator structures was carried out on a series of experimental 
test specimens. Parametric design data for plate—fin type glass— 
ceramic recuperator configurations was developed over a range of 
engine operating conditions. Recuperator sizing procedures were 
developed to fit four conceptual recuperator designs to the DOE/ 
Chrysler Baseline regenerated gas turbine engine. Assumed pressure 
drop and effectiveness value constraints on sizing yielded two design 
packages with acceptable dimensions to fit an automobile engine 
compartment. Four conceptual recuperator designs were fabricated 
as demonstration samples using CER-VIT C-132 glass—ceramic 
material. Single-pass cross-flow cores were fabricated using CER- 
VIT C-126 material for laboratory scale tests of cross-circuit leakage 
and hot-gas flow thermal cycling effects. The laboratory tests preci- 
pitated the 7 tg age effect of a modified material system for test 
core fabrication. The modified material system proved successful in 
initial studies on small core sections; however, upon scale up to test 
core size unacceptably high cross-leakage resulted. 


27035 Designing and testing Si;sN, turbine components at Mer- 
cedes—Benz. Heckel, J.; Heuer, J.; Raeuchle, W.; Tank, E. (Daimler- 
Benz, Stuttgart, Germany). pp 445-479 of Ceramics for high per- 
formance applications. II. Burke, J.J.; Lenoe, E.N.; Katz, R.N. 
(eds.). Chestnut Hill, MA; Brook Hill Publishing Co. (1978). 

From 5. army materials technology conference; Newport, RI, 
USA (21 Mar 1977). 

Because of its good emission and low fuel consumption Mer- 
cedes—Benz regards the high temperature gas turbine as a viable 
prime mover for automobiles. For this engine a turbine wheel and a 
recuperator made of ceramic are under continuous development. A 
Z-flow recuperator with a plate fin matrix was designed. Calcula- 
tions of thermal and pressure stresses showed RBSN to be a suitable 
material. Component and material testing were carried out. The 
turbine wheel development concentrated on the duodensity concept. 
Stress-calculations, spin-tests and thermal-shock-tests were made. 
——" was developed for improving the oxidation resistance of 


27036 Convertible hydrogenator and gas turbine. Manzato, G.A.; 
Manzato, C.B. US Patent 4,054,027. 18 Oct 1977. Filed date 11 Feb 
1976. 4p. 
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A hydrogen motor is disclosed which includes first and 
second chamber means for containing, respectively, a hydrogen- 
producing reactant and a hydrogen-replacing reactant that is reac- 
tive with hydrogen-producing reactant in order to produce hydro- 
gen gas. The contents of the first and second chamber means are 
received in reactant chamber means which are in fluid communica- 
tion with reservoir means for receiving the hydrogen gas produced 
by the reaction of the gmp ese rare and the hydro- 
gen-replacing reactant. A gas mixing chamber is in fluid communica- 
tion with the reservoir means for receiving the hydrogen gas and is 
also in fluid communication with a source of oxidizing reactant-gas. 
Compressor means compress the gaseous content of the gas mixing 
chamber which is then discharged into a combustion chamber where 
it is ignited prior to working on output means that drive an output 
shaft. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


27037 (DOE/NASA/1040—78/5) Baseline performance of the 
GPU 3 stirling engine. Thieme, L.G.; Tew, R.C. Jr. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1978. Contract EC-77-A-31-1040. 15p. 
(NASA-TM—79038; CONF-781050—2). Dep. NTIS, PC A02/MF 
AOl. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The NASA Lewis Research Center has converted a 10 hp 
single-cylinder rhombic-drive Stirling engine to a research configu- 
ration to obtain data for validation of Stirling computer simulations. 
The engine was originally built by General Motors Research Labo- 
ratories for the U.S. Army in 1965 as part of a 3 kW ine- 
generator set, designated the GPU 3 (Ground Power Unit). Test 
results for a range of heater gas temperatures, mean compression- 
space pressures, and engine speeds with both helium and hydro 
as the working fluids are presented. Also shown are initial data 
comparisons with the NASA-Lewis computer simulation predic- 
tions. 


27038 Stirling engines for passenger cars: modern developments 
and potential future applications. van Beukering, H.C.J. (N.V. Philips 
Gloeilampenfabrieken, Eindhoven, Netherlands). pp 159-167 of 
Power plants and future fuels. London, England; Institution of 
Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

A review is given of research work performed at the Philips 
Research Laboratories in the field of Stirling engine development. 
Specific reference is made to the current work on the Stirling engine 
as designed for cars. This is a potentially interesting ar plication of 
Stirling engines because of their high efficiency, their good environ- 
mental compatibility, and their ability to utilize a variety cf heat 
sources. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 25871, 26060, 26661, 26960, 26964 


27039 (ANL/EES-TM—27) Characterization of electric vehi- 
cles and regional analysis to assess impacts of electric vehicles on the 
electric utility system. (TRW, Inc., McLean, VA (USA). Energy 
Systems Planning Div.). Jun 1978. Contract W-31-109-ENG-38. 74p. 
Dep. NTIS, PC A04/MF AO1. 

Electric vehicles and several potential urban markets are 
characterized. The basic vehicle types evaluated are a small com- 
muter or utility automobile, a delivery or service truck, and a school 
or urban transit bus. They are characterized in terms of the param- 
eters that are most likely to determine their market on ie., 
initial and operating costs, range, and capacity to replace existing 
heat-engined vehicles. Baseline versions of the vehicles were charac- 
terized from the available data, with current batteries. Vehicles with 
near-term and advanced batteries were designed from the baseline 
vehicles to produce cost and performance characterizations for 
future electric vehicles with greater market appeal. These vehicles 
had substantially increased range at small cost penalties, makin; 
them more competitive with heat-engine vehicles. Specific regio 
ance vehicle impacts were analyzed for Chicago and Phoenix. 


27040 University of Canterbury electric town car. N.Z. Energy 
J.; $1: No. 10, 172(25 Oct 1978). 

The design and performance of an experimental electric car 
being developed for city commuters as an alternative to the internal 
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combustion car are described. Information is included on: vehicle 
specifications; the 2 electric motors used; the transmission and sus- 
pension systems; the 20 lead-acid batteries which provide 240 V d.c.; 
acceleration (50 km/h in 15s), maximum s) (80 km/h) and range 
(50 km); and the estimated operating cost. (LCL) 


27041 Control apparatus of electric motor cars. Gocho, C. (to 
Tokyo Shibaura Denki Kabushiki). US Patent 4,119,862. 10 Oct 
1978. Filed date 29 Sep 1975. 8p. 

The invention discloses an electric motor car wherein an 
electric motor for driving the car is energized by a fuel engine 
driven generator and a battery is connected in parallel with the 
motor to be float charged by the generator. Control apparatus is 
provided for always maintaining the output of the generator at a 
constant value irrespective of variations in the load and for supply- 
ing the varying component of the load from the battery. 


27042 Use of electric-powered vehicles in public 

Mueller, H.G. Staedtetag; No. 1, 61-64(Jan 1978). (In German). 
Possible developments in costs for electric-powered vehicles 

as compared with vehicles with classical drive are presented. A brief 

survey is given of several years of experience with electro-mobiles 

and electro-busses. 


27043 Emergency gliding device for a magnetically suspended 
railway. Duell, HJ. (to Siemens AG). German(FRG) Patent 
2,604,688/A/. 11 Aug 1977. 5p. (In German). 

The invention concerns the emergency gliding or supporting 
device for a magnetically suspended railway where the reaction rails 
assigned to the suspension and tracking magnets have a T-shaped 
cross-section and, while interacting with the gliding skids of the 
vehicle, serve as emergency gliding rails at the same time. Accord- 
ing to the invention the cross bar and both legs of the T-shaped 
reaction rail are elastically designed. Therefore they yield in an 
elastic manner during touch-down and lift-up of the gliding skids - at 
vertical as well as horizontal interaction of the skids with the ends of 
the legs-, so that the shock occurring during landing or take-off of 
the vehicle is effectively reduced. 


27044 Magnetically suspended railway. Guenther, C. (to Messer- 
schmitt-Boelkow-Blohm G.m.b.H., Muenchen (Germany, F.R.) 


y H 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 


Patent 2,544,008/B/. 28 Jul 1977. 2p. (In German). 

The invention concerns the emergency support of a magneti- 
cally suspended railway. On failure of the magnetic suspension/ 
tracking system, the vehicles touch down on the rail configuration 
by means of emergency gliding elements like sliding shoes, skids, or 
the like. In doing this, the touch-down shock of the emergency 
gliding elements has to be limited to a force maximum as small as 

ible. According to the invention a spring-attenuator combination 
is used for this purpose, the spring characteristic being linear while 
the attenuator has a square-law characteristic for the compressing 
and a linear characteristic for the yielding motion. The force maxi- 
mum thus achieved is exactly half the size of the physically smallest 
possible force maximum for an emergency gliding element springed 
without damping. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 27041 


27045 (UCRL—82003) General-purpose aluminum—air/fly- 
wheel electric vehicles. Cooper, J.F.; Behrin, E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Nov 1978. Con- 
tract W-7405-ENG-48. 28p. (CONF-7810135—1). Dep. NTIS, PC 
A03/MF AOl. 

From Fall meeting of the Electrochemical Society; Pitts- 
burgh, PA, USA (Oct 1978). 

Design parameters and optimum operating conditions were 
determined for aluminum—air/flywheel vehicles with performances 
equivalent to that of a five-passenger highway automobile. The 
performance of such vehicles depends strongly on the voltage— 
current characteristics of aluminum—air cells and on the weight of 
the reactants. The weight of cell hardware constitutes about 5% of 
the vehicle weight. The weight of the power cell (including reac- 
tants and electrolyte) is about 15% of the vehicle gross weight. The 
total energy cost of propulsion for the aluminum—air vehicle is 
approximately equal to that of an internal-combustion-engine vehicle 
of equivalent performance if the primary energy resource in both 
cases is coal. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 26622 
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VEHICLE DESIGN FACTORS 


27046 Electronics in the driving seat. Weinstein, C. Electron. 
Power; 24: No. 4, 269-272(Apr 1978). 

Electronic systems have not been adopted for use in British 
automobiles because of cost. The general public is very cost-con- 
scious and automobile manufacturers are under severe pressure from 
foreign imports to maintain low prices. This means that the most 
active area for experimentation with electronics in cars is in the 
luxury car market. This is why the first car with electronics as an 
integral part of its design was conceived by Aston Martin Lagonda 
Ltd. One of the major features of the car is the all electronic 
instrumentation. The combination of flat-panel displays and touch 
switches plus the absence of a gear lever, even of the automatic 
transmission type (the gear selection is fully electronic), heighten the 
contrast with other cars. What is not visible, but is at least of equal 
importance, is that microprocessors control both the instruments and 
the automatic gear shift. 


BODY AND CHASSIS 
REFER ALSO TO CITATION(S) 28306 


27047 Reduced truck fuel consumption through aerodynamic 
design. Steers, L.L.; Saltzman, E.J. (NASA Dryden Flight Res. 
Center, Edwards, CA). J. Energy; 1: No. 5, 312-318(1977). 

Full-scale fuel consumption and drag tests were performed on 
a conventional cab-over-engine tractor-trailer combination and a 
version of the same vehicle with significant forebody modifications. 
The modified configuration had greatly increased radii on all front 
corners and edges of the tractor and a smooth fairing of the modified 
tractor top and sides extending to the trailer. Concurrent highway 
=e of the two configurations showed that the modified design 
used 20 to 24% less fuel than the baseline configuration at 88.5 km/ 
hr (55 mph) with near-calm wind conditions. Coastdown test results 
showed that the modified configuration reduced the drag coefficient 
by 0.43 from the baseline value of 1.17 at 88.5 km/hr (55 mph) in 
calm wind conditions. 


ENGINE SYSTEM 


27048 Mixture quality, gasoline vaporisation and the Vapipe. 
Lindsay, R. (Shell International Petroleum Co. Ltd., London, Eng- 
land); Thomas, A.; Wilson, J.L. pp 169-178 of Power plants and 
(1976) fuels. London, England; Institution of Mechanical Engineers 
1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

Over a number of years studies have increasingly pointed to 
the important role of mixture preparation and distribution in deter- 
mining the fuel economy and exhaust emissions of automotive gaso- 
line engines. The paper outlines basic studies of mixture preparation 
and distribution which lead to the conclusion that vaporization of 
gasoline in the inlet system was a worthwhile route to pursue. It then 
goes on to describe how a system based on a heat-pipe—Vapipe— 
was developed to use exhaust heat as a means of vaporizing gasoline. 
Finally, data is presented to illustrate the extent to which the fuel 
economy improvements obtained in the basic laboratory studies on 
vaporized gasoline have been borne out in practice with vehicles 
fitted with a Vapipe, and parallel and important benefits in emissions 
and driveability are also described. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 27021, 27023 


27049 (PB—282560) Motor vehicle sampling experiment. Final 

report. Richards, L.W.; Wang, H.H.; Harker, A.B. (Rockwell Inter- 

national Corp., Newbury Park, CA (USA). Air Monitoring Center). 

= voy Contracts ARB-3-986;ARB-4-335. 159p. NTIS PC A08/ 
AOl. 

In order to determine the changes in air quality along major 
freeways resulting from the introduction of catalysts or other control 
devices on automobiles to reduce the emissions of carbon monoxide 
and hydrocarbons, measurements of the air quality were performed 
just before catalyst equipped vehicles were introduced. Data were 
collected for 12 days in August and September 1974 on either side of 
the San Diego Freeway in Los Angeles just south of Wilshire 
Boulevard. Measurements included meteorologial conditions, trace 
gas concentrations, aerosol number concentrations and size distribu- 
tions, and two-hour filter samples which were analyzed for a number 
of elements and species. The data have been edited and collected 
into a data base of 10-minute, one-hour, and two-hour averages. All 
known limitations in the data are carefully described. Pollutant 
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concentration differences due to the traffic are tabulated, as well as 
concentration differences divided by the NOx concentration differ- 
ence. Reduced nitrogen and sulfur species were observed, as well as 
a volatile sulfur component in the aerosol. A new method of reduc- 
ing electrical aerosol analyzer data was developed. (Portions of this 
document are not fully legible) 


27050 (PB—284031) An evaluation of restorative maintenance on 
exhaust emissions of 1975-1976 model year in-use automobiles. Ber- 
nard, J.C.; Pratt, J.F. (Calspan Corp., Buffalo, NY (USA)). Dec 
1977. Contract EPA-68-03-2386. 430p. NTIS PC Al19/MF AOI. 

This report describes the results of an automobile exhaust 
emission testing program conducted by the U.S. Environmental 
Protection Agency. The purpose of the program was to go beyond 
EPA's basic surveillance testing to determine the reasons for the 
difference in emission levels between vehicles on the road and their 
pre-production counterparts in certification. A total of 300 vehicles 
were subjected to a series of tests before and after various stages of 
tune-up. The vehicles were low-mileage 1975 and 1976 models of the 
three major domestic manufacturers and were obtained from private 
owners. The testing was performed in three cities by independent 
laboratories under contractor to EPA. Significant findings include 
the confirmation of the relatively poor emission performance of 
newer vehicles, the wide extent of maladjustments and disablements 
and the large emission reductions possible upon correction of these 
problems. (Portions of this document are not fully legible) 


27051 Exhaust gas recirculator. Mizutani, K. (to Toyota Jidosha 
Kogyo Kabushiki Kaisha). US Patent 4,106,452. 15 Aug 1978. Prior- 
ity date 11 Mar 1976, Japan. 4p. 

An exhaust gas recirculator in an internal combustion engine 
is described wherein a part of the exhaust gas is supplied to a suction 
manifold only at the time when the throttle valve is opened and in 
some time interval immediately after the time afterwards, and the 
supply of the exhaust gas is stopped in time interval in the steady 
operation of the engine at the degree of opening of the throttle valve 
in the above supply period. 


27052 Reducing pollution from internal combustion engines. Au- 
clair, M.; Le Parmentier, L. (to Exxon Research and Engineering 
Co.). US Patent 4,106,287. 15 Aug 1978. Priority date 3 Feb 1975, 


France. 10p 

A multicylinder internal combustion engine is operated with 
one cylinder supplied with a fuel-rich charge and the other 
cylinder(s) with a lean or leaner charge so that the one cylinder 
produces “rich” exhaust gas which is rich in combustible compo- 
nents and the other cylinder(s) produce “lean” exhaust gas which is 
lean in combustion components. Air is mixed with the exhaust gas 
from each cylinder and the rich exhaust gas ignites. The rich exhaust 
gas is passed into one end of a cylindrical reactor and the lean 
exhaust gas into the remaining part of the reactor. A tubular member 
disposed concentrically within the reactor has one or more flame- 
trap orifices at or towards the said one end and is connected to an 
exhaust pipe at the other end. Burning rich exhaust gas passes 
through the flame trap orifices into the tubular member and entrains 
therewith lean exhaust gas causing combustion of combustible com- 
ponents therein. A stationary mixer within the tubular member 
ensures that the combustion is substantially complete, and also 
promotes heat exchange between the hot gases passing to the exhaust 
pipe and the exhaust gas in the reactor around the tubular member. 


27053 Exhaust gas reactor for internal combustion engine and its 
manufacturing method. Nagaishi, H.; Yoshimura, T. (to Nissan Motor 
Co., Ltd.). US Patent 4,106,288. 15 Aug 1978. Priority date 13 Oct 
1975, Japan. 8p. 

A reactor is made deformable by thermal stresses, as the 
construction thereof includes accordion type portions. The reactor 
comprises an inner core shell containing inlet and outlet pipe sec- 
tions formed integral therewith, and extending outwardly through 
an outer core shell to an outer shell member. Each shell member 
consists of first and second shell counterparts which may be fixed 
together in a common plane. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 27574 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 27785 
ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 25741, 25769, 25770, 26786 


MATERIALS 2805 


27054 (CONF-780417—, BP aoe 29p, Paper > aoe of hydrogen 
addition on ignition delays and flame propagation in spark ignition 
engines. Rauckis, M.J.; McLean, W.J. (Cornell Univ., Ithaca, NY). 
1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


The results of an experimental investigation of the effect of 
supplemental hydrogen (up to 30 percent of the total fuel energy) on 
the combustion process in a CFR engine are reported. The hydrogen 
was added under otherwise constant conditions so that chemical 
properties were varied under constant hydrodynamic conditions. 
Calibrated cylinder pressure traces, averaged over many cycles, 
were incorporated into a two-zone thermodynamic analysis to deter- 
mine the mass fraction burned as a function of crankangle. The 
techniques employed enabled changes in the induction period and 
combustion duration of the order of 0.1 ms to be resolved. The 
added hydrogen resulted in significant reductions in ignition delay or 
induction times, especially in lean mixtures. Reductions were greater 
with increased fractions of hydrogen. Once a turbulent flame was 
well established, the hydrogen had a relatively small effect on the 
burning rate. The results are consistent with a description of the 
combustion process which includes an induction period dominated 
by chemical dynamic effects on a turbulent burning period dominat- 
ed by turbulent transport effects. Added hydrogen also led to 
improved efficiency and less cycle-to-cycle pressure variations. 


27055 Performance and emissions of spark-ignition engines oper- 
ating with alcohol—gasoline mixtures. Janota, M.S.; Cooper, J.R.; 
Crookes, R.J.; Nazha, M.A.A. (Queen Mary Coll., London, Eng.). 
pp 105-118 of Power plants and future fuels. London, England; 
Institution of Mechanical Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

The use of alcohol—gasoline mixtures in the spark-ignition 
engine presents a favorable approach towards the solution of both 
the energy and the environmental problems. Addition of methanol 
and isobutanol to a lead-free low octane gasoline raises the octane 
number of the fuel. The paper describes work carried out on both a 
single cylinder variable compression ratio Ricardo E6 engine and a 
B.L.M.C. Limited standard production 4-cylinder engine. The work 
on the Ricardo engine illustrates the effect of various methanol- 
isobutanol mixtures with lead-free gasoline on engine performance. 
The comprehensive study on the 9.0 compression ratio 1.8 Marina 
engine presents the effect of different alcohol—gasoline mixtures on 
the performance and exhaust pollutant emissions. The carburetor 
setting and ignition timing are very important factors affecting 
engine performance and pollutant concentrations and can give rise to 
misleading results when comparing different fuel blends. For the 
fixed carburetor setting and ignition timing suitable for a 4* leaded 
gasoline, no significant change in engine performance has been found 
by substituting 15% alcohol blend. In addition emissions of carbon 
monoxide and hydrocarbons are appreciably reduced. 


27056 Methanol as a motor fuel. Banks, F.R.; Barker, D. (BP 
Research Centre, Sunbury-on-Thames, Eng.). pp | 149-158 of Power 
plants and future fuels. London, England; Institution of Mechanical 
Engineers (1976). 

From Conference on power plants and future fuels; London, 
UK (21 Jan 1975). 

Laboratory and vehicle tests on methanol and methanol/ 
isobutanol mixtures (up to 30 per cent in gasoline) have been carried 
out. Small changes in vehicle performance and reduced carbon 
— emission levels resulted. Distribution of such fuel will be 
difficult. 


MATERIALS 


27057 (ERDA—77-76/1) Materials sciences overview. I. Execu- 
tive summary. A series of workshops recommending future directions 
in energy-related basic materials research. Clinton, W.L.; Cost, J.R.; 
Ianniello, L.C. (Energy Research and Development Administration, 
Washington, DC (USA). Div. of i‘ Energy Sciences). Aug 1977. 
28p. Dep. NTIS, PC A03/MF A0O1 

A summary is presented of the reports of nine workshops held 
in the spring of 1977 to ascertain new directions and priorities in 
energy related basic research for ERDA's materials sciences pro- 
gram. (GHT) 


27058 (UCRL—50028-78-3) H-Division quarterly report. July— 
September 1978. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 30 Oct 1978. Contract W-7405-ENG-48. 45p. Dep. 
NTIS, PC A03/MF AO1. 
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This report defines the objectives of groups in H Division of 
the LLL Physics Department and describes the status of projects 
under way: Theoretical EOS Group—new ionization equilibrium 
model, physical properties of laser-shocked materials, alpha—beta 
beryllium: theoretical models of solid—solid phase transitions, ana- 
lytic hydrogen equation of state, fast-table lookup algorithm using 
index calculation, equation of state of metallic silicon, EOS of 
rock—water mixtures; Experimental Physics Group—lateral energy 
transport in laser-irradiated disks; properties of materials at high 
pressure, detonation of high explosives with hypervelocity metal 
rods, a new LLL Sm facility; Fluid Physics Group—dislocation 
motion and plastic flow, models for shock-wave structure, integral 
equation calculation of dense-plasma thermodynamics, microfield 
distributions for dense plasmas; Code Development Group—PELE- 
IC code development, target penetration: scaling and code consisten- 
cy. Detailed reports on completed work may be expected. 40 figures, 
3 tables. (RWR) 


27059 Long-range plan for pressure-vessel research. Fifth edition. 
Weld. Res. Counc. Bull.; No. 241, 1-36(Sep 1978). 

The list of PVRC research problems includes 65 research 
topics divided into three groups relating to materials, design and 
fabrication. Each project is outlined briefly in a project description 
giving the title, statement of the problem and the objectives, current 
status, and action proposed. 


27060 3. International colloquium on surface physics and chemis- 
try. Paris, France; Societe Francaise du Vide ({nd]). vp. (In French). 
(CONF-7706153—). 

From Colloquium on surface physics and chemistry; Greno- 
ble, France (1 Jun 1977). 

Individual items from the colloquium were prepared separate- 
ly for the data base. (GHT) 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 25187 


27061 Environmental tion of engineering materials. 
Louthan, M.R. Jr.; McNitt, R.P. (eds.). Blacksburg, VA; Virginia 
Polytechnic Inst. and State Univ. (1977). 849p. (CONF-771010—). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

Papers are presented on environmental degradation, stress 
corrosion cracking and liquid metal embrittlement, corrosion and 
oxidation, composites, hydrogen embrittlement, creep and related 
phenomena, prediction and evaluation of degradation, and fatigue. 
Separate abstracts were prepared for 16 papers. (FS) 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 25590, 26106, 27095, 27103, 
27104, 27108, 27139, 27167, 27550 


27062 (CEGB/RD/L/N—9/77) Tempering and stress relief 
heat treatments in 9CriMo steel. Fidler, R.S. (Central Electricity 
Research Labs., Leatherhead (UK)). Mar 1977. 2ilp. (FRDC/MWP/ 
MPSG/P—(77)110). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Tempering characteristics of 9CriMo steel were determined 
by hardness measurements after tempering heat treatments of 0.25 to 
1000 h in the temperature range 500 to 800°C. Hardness data for two 
different casts fell closely together when plotted parametrically 
against time and temperature. Electron microscopy of carbide ex- 
traction replicas showed the variation in carbide type and distribu- 
tion associated with the tempering heat treatments. The nature of the 
carbides and kinetics of their formation are relevant to the tempering 
heat treatments necessary to avoid microstructures sensitized to 
stress corrosive environments. Reductions in hardness of 9CrlMo, 
cold worked by 5, 20 and 80 percent, were measured after stress 
relief heat treatments of 0.25 to 1 h between 550 and 750°C. If 
susceptibility to stress corrosion cracking can be correlated with 
hardness, the hardnesses likely to be reached in steam generator 
tubes should not result in stress corrosion problems. Cold work can 
be effectively stress relieved from 9CrlMo steam generator tubing by 
heat treatment for 1/2 h at 675°C. 


27063 (CONF-781113—24) Comparison of pulsed electron beam- 
annealed and pulsed ruby laser-annealed ion-implanted silicon. Wilson, 
S.R. (Oak Ridge National Lab., TN); Appleton, B.R.; White, C.W.; 
Narayan, J.; Greenwald, A.C. (Oak Ridge National Lab., TN 
(USA); Spire Corp., Bedford, MA (USA)). Nov 1978. Contract W- 
7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 
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Recently two new techniques, pulsed electron beam annealing 
and pulsed laser annealing, have been developed for processing ion- 
implanted silicon. These two types of anneals have been compared 
using ion-channeling, ion back-scattering, and transmission electron 
microscopy (TEM). Single crystal samples were implanted with 100 
keV As* ions to a dose of ~ 1 x 10** ions/cm? and subsequently 
annealed by either a pulsed Ruby laser or a pulsed electron beam. 
Our results show in both cases that the near-surface region has 
melted and regrown epitaxially with nearly all of the implanted As 
(97 to 99%) incroporated onto lattice sites. The analysis indicates 
that the samples are essentially defect free and have complete 
electrical recovery. 


27064 (CONF-7805127—1) Half bead welding technique. Canon- 
ico, D.A.; Holz, P.P. (Oak Ridge National Lab., TN (USA)). May 
1978. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

From Conference of the National Board of Boiler and Pres- 
sure Vessel Inspectors; Portland, OR, USA (2 May 1978). 

The ORNL has employed the Section XI half-bead procedure 
for six repair welds. Table 2 identifies the repairs and the compo- 
nents upon which they were accomplished. The weld repairs were 
performed to permit us to evaluate material properties, residual 
stresses, weld repair procedures, and structural behavior of repaired 
pressure vessels. As a consequence of our study we concluded that 
when the half bead procedure is correctly applied: (1) there is no 
metallurgical degradation of the base material, (2) residual stresses of 
yield point magnitude will be present, and (3) the structural integrity 
of the pressure vessel is not impaired at Charpy V-notch upper shelf 
temperatures. 


27065 (ORNL/TM—6615) Grain growth control in Pt—8% W 
by powder-metallurgy processing. Harasyn, D.E.; Williams, R.K. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 22p. AT. 

An alloy of Pt and 8 wt % W is under considerafion for use as 
the resistance element in fuel rod simulator heaters in the LMFBR 
Thermal Hydraulic Out of Reactor Safety (THORS) studies. At the 
operating temperatures of the heaters (1100 to 1600°C), the grain 
size becomes as large as the element thickness. This may consider- 
ably weaken the element and contribute to its failure. Control of 
grain growth by the selective precipitation of zirconium by internal 
oxidation was investigated and found to be ineffective at 1600°C. 
Control of grain growth by powder-metallurgy processing both with 
and without a dispersion of MgO or CaO was also investigated and 
found to be very effective. The dispersion of MgO or CaO in the 

wder-processed alloy resulted in no additional grain growth stabi- 
ization. Porosity, swelling, and resistivity increases in the powder- 
metallurgy-processed alloys were observed. 


27066 (Y—2135) Fabrication and characterization of uranium- 
6—niobium alloy plate with improved homogeneity. Snyder, W.B. 
(Oak Ridge Y-12 Plant, TN (USA)). 31 Oct 1978. Contract W-7405- 
ENG-26. 25p. Dep. NTIS, PC A02/MF AO1. 

Chemical inhomogeneities produced during arc melting of 
uranium—6 weight percent niobium alloy normally persist during 
fabrication of the ingot to a finished product. An investigation was 
directed toward producing a more homogeneous product (~ 13.0- 
mm plate) by a combination of mechanical working and homogeni- 
zation. Ingots were cast, forged to various reductions, homogenized 
under different conditions, and finally rolled to 13.0-mm-thick plate. 
It was concluded that increased forging reductions prior to homog- 
enization resulted in a more homogeneous plate. Comparison of 
calculated and experimentally measured niobium concentration pro- 
files indicated that the activation energy for the diffusion of niobium 
in uranium—niobium alloys may be lower than previously observed. 


27067 (Y/DA—8131) Preparation of uranium metal spheroids by 
calcium reduction of UO.. Lambdin, F. (Oak Ridge Y-12 Plant, TN 
(USA)). 6 Nov 1978. Contract W-7405-ENG-26. 13p. (CONF- 
781141—1). Dep. NTIS, PC A02/MF AO1. 

™ From Terrazzo meeting; Los Alamos, NM, USA (30 Nov 
1978). 

The chemical preparation procedure including blending of 
uranium oxide, calcium, and iodine; calcium reduction; crushing; 
calcium oxide dissolution; separation and final wash is described. 
Comments on the final product are presented. (GHT) 


27068 Chemical-vapor-deposited molybdenum films of high in- 
frared reflectance. Carver, G.E.; Seraphin, B.O. (Optical Sciences 
Center, University of Arizona, Tucson, Arizona 85721). Appl. Phys. 
Lett.; 34: No. 4, 279-281(15 Feb 1979). 

Molybdenum thin films deposited by pyrolytic decomposition 
of molybdenum carbonyl attain, after anneal in a reducing atmos- 
phere at 1000 °C, infrared reflectance values within 0.7% of the 
reflectance of supersmooth bulk molybdenum. This result combines 
the refractory nature of molybdenum with the high infrared reflec- 
tance generally associated with conventional mirror materials. The 
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entire production sequence proceeds at atmospheric pressure and 
requires less than 1 h. The reflectance increase during anneal is 
related to compositional and structural properties of the films. The 
importance of this development to photothermal solar-energy con- 
version and high-energy laser technology is stressed. 


27069 Age hardening of shock loaded RMI 38644. Rack, H.J. 
(Sandia Labs, Albuquerque, NM). Scr. Metall; 12: No. 11, 1007- 
1010(Nov 1978). 

Continuing investigations of the decomposition of metastable 
beta titanium alloys show that their precipitation reactions are com- 
plex, the type and morphological characteristics of the phases ob- 
served being quite sensitive to slight changes in chemistry, aging 
time, and temperature. Although less attention has been devoted to 
the effect of prior mechanical straining on the subsequent precipita- 
tion it does appear that the introduction of a dislocation substructure 
can alter the mechanical behavior of metastable beta titanium alloys. 
The deformation stage has involved rather conventional forming 
techniques, e.g., tensile straining, rolling, and extrusion. Recent 
examinations of nickel base superalloys have suggested that other 
procedures, e.g., shock loading, can also be utilized to achieve the 
desired improvements in mechanical properties. Shock loading is 
particularly attractive in this regard since the small residual strains 
involved suggest that this fabrication procedure might be applicable 
to near net shape configurations. The preliminary results indicate 
that it is possible to enhance the age hardening response of a 
commercial metastable beta titanium alloy (RMI 38644) by the 
inclusion of such a shock straining step in the thermomechanical 
sequence. 


27070 New amorphous Moy.Co;, alloy may by high-rate 
sputter deposition. Wang, R.; Merz, M.D.; Brimhall, J. 4 (Battelle 
Pacific Northwest Labs., Richland, WA). ‘Scr. Metall; 12: No. 11, 
1037-1041(Nov 1978). 

A MoCo alloy was prepared by sputter deposition of com- 
pacted powder on a liquid-nitrogen-cooled Cu substrate. The x-ray 
diffraction pattern resembles those reported for amorphous struc- 
tures. Microstructure, hardness, density, thermal effects, and the 
fracture pattern were studied. (FS) 


27071 Kinetics of depositions in welded joints between different 
steels, with special regard to the reactor steel 22NiMoCr37. Leiber, 
F.; Grosse-Woerdemann, J. Schweissen Schneiden; 30: No. 7, 252- 
256(Jul 1978). (In German). 

The investigation of the connections between hydrogen diffu- 
sion and the mixed crystal state of matrix and carbide in manual arc- 
welded and submerged-arc welded joints between different steels is 
reported. Simulation experiments show that the carbide dissolution 
process is rather complex with a number of intermediate stages. 


27072 New low alloy steel powders provide improved mechanical 
properties for P/M forgings. Nokita, N.; Kawamura, T.; Kondo, Y. 
(Toyo Cohan Co., Ltd., Yamaguchi, Japan). Int. J. Powder Metall. 
Powder Technol.; 14: No. 3, 203-207, 209-211(Jul 1978). 

P/M forged parts produced from commercially available 
Ni—Mo steel powder (equivalent to AISI 4600) to which 0.2—0.35 
wt percent carbon was added are low in hardness. To broaden the 
application of powder forging, it is necessary to develop P/M steels 
of high hardenability. Prealloyed steel powder, which includes Cu 
and Mo or Cu, Mo and Ni has been recently developed. It is rather 
inexpensive and excellent in quench hardenability equal to or better 
than AISI 8620H. Characteristics of this powder are discussed. 


27073 Cyanide-free solution for electropolishing silver. Lyles, 
R.L.; Rothman, S.J.; Jaeger, W. (Argonne National Lab., IL). Metal- 
lography; 11: No. 3, 361-363(Jul 1978). 

A cyanide-free solution was developed to produce high- 
quality silver and silver-alloy transmission electron microscopy 
specimens with consistent reproducibility. The solution consists of 
115 ml glacial acetic acid, 43 ml concentrated sulfuric acid, 350 ml 
anhydrous methyl alcohol, and 77 g thiourea. 


27074 Cobalt-base sintered alloy. Saito, Y.; Mayama, O. (to 
Mitsubishi Kinzoku Kabushiki Kaisha). US Patent 4,089,682. 16 May 
1978. Priority date 18 Dec 1975, Japan. 8p. 

A cobalt-base sintered alloy can be manufactured from a 
reduced powder by the conventional powder metallurgy process 
with the reduced powder as a material powder. The reduced powder 
is prepared by simultaneously reducing a mixed powder consisting of 
powders of oxides of elements constituting the sintered alloy with a 
carbon powder added and mixed was, the reduced powder consists 
of powders of the constituent elements and powders of carbides 
thereof, and consists essentially of, in weight percentage, chromium 
from 15.0 to 35.0%, tungsten from 3.0 to 19.0%, nickel from 0.2 to 
12.0%, molybdenum from 0.1 to 15.0%, iron from 0.05. to 5.00 %, 
titanium from 0.05 to 2.00%, silicon from 0.05 to 1.50%, manganese 
from 0.05 to 1.00%, carbon from 0.2 to 3.5%, and the balance cobalt 
and incidental impurities. The above-mentioned cobalt-base sintered 
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alloy, also contains, in weight percentage, from 0.05 to 1.00% boron. 
These cobalt-base sintered alloys provide a relatively wide range of 
sintering temperatures in their manufacture, and furthermore have a 
high sintered density of at least 95% of the theoretical value, and are 
excellent in machinability, heat resistance, wear resistance, and cor- 
rosion resistance. 3 figures, 1 table. 


27075 Submerged arc welding of 3.5% Ni steel. Ito, Y. (Sumi- 
tomo Metal Industries Ltd., Amagasaki, Japan); Nakanishi, M.; Kat- 
sumoto, N.; Nojima, K. Met. Constr.; 10: No. 5, 253-256(May 1978). 

The development of a new wire and flux for the submerged 
arc welding of 3.5 percent Ni steels has improved productivity and 
quality of pressure vessels constructed for low temperature use. 
Impact properties, it was found, could be improved by controlling 
Si, Mn, Mo, Ti, and Ni content in the weld metal by controlling the 
formation of fine ferrite; reducing oxygen and carbon content in the 
weld metal; and by promoting fine ferrite formation with control of 
the welding heat cycle in multi-run welding. The application of 
these developments in the construction of petrochemical plants is 
outlined. 


27076 Tungsten News. Tungsten News; 1-21(Apr 1978). 

New data on tungsten metal, alloys and carbides are present- 
ed concerning properties, crystal growth, reactions with rare earth 
metals and boron, corrosion, coating deposition, preparation, alloy- 
ing, microstructure, wear, hard facing and chemical reactions. (FS) 


27077 Review of overlay welding procedures for light water nu- 
clear reactor pressure vessels. Gooch, T.G. Weld. Res. Abroad; 24: 
No. 6, 3-56(1978). 

Methods for the weld deposition of stainless steel overlays on 
nuclear reactor pressure vessels are reviewed. Metallurgical factors 
are considered, with attention being paid both to control of cladding 
composition and microstructure and to problems that have arisen 
during fabrication and service. Consideration is given to the necessi- 
ty for cladding in respect to service in light water systems. 


27078 Predictive thermodynamic model for the distribution coef- 
ficients of neodymium in the Nd(N0;);—HN0;—H.0—1 M 
HDEHP—AMSCO liquid—liquid extraction system. Hoh, Y.C.; Ne- 
varez, M.; Bautista, R.G. (Iowa State Univ., Ames). Ind. Eng. 
Chem., Process Des. Dev.; 17: 88-91(1978). 

A predictive thermodynamic equilibrium model for a single- 
component system has been developed by using the stability constant 
or the — of formation of inorganic complex formed, by defin- 
ing the effective equilibrium constant, and by using the concentra- 
tions of various species. A set of published equilibrium data has been 
used to test the predictive thermodynamic model. Good results were 
obtained at total ionic strength lower than 2.12 M. 


27079 Pu—Zr alloy for high-temperature foil-type fuel. 
McCuaig, F.D. (to Energy Research and Development Administra- 
tion). US Patent 4,059,439. 22 Nov 1977. Filed date 15 Mar 1974. 6p. 

PAT-APPL-451,615. 

A nuclear reactor fuel alloy consists essentia!ly of from slight- 
ly greater than 7 to about 4 w/o zirconium, balance plutonium, and 
is characterized in that the alloy is castable and is rollable to thin 
foils. A preferred embodiment of about 7 w/o zirconium, balance 
plutonium, has a melting point substantially above the melting point 
of plutonium, is rollable to foils as thin as 0.0005 inch, and is 
compatible with cladding material when repeatedly cycled to tem- 
peratures above 650°C. Neutron reflux densities across a reactor 
core can be determined with a high-temperature activation-measure- 
ment foil which consists of a fuel alloy foil core sandwiched and 
sealed between two cladding material jackets, the fuel alloy foil core 
being a 7 w/o zirconium, plutonium foil which is from 0.005 to 
0.0005 inch thick. 


27080 Brazed nickel/columbium dissimilar metal pipe joints for 
720 C service. Watson, G.K.; Moore, T.J. (National Aeronautics and 
Space Administration, Cleveland, OH). Weld. J. (Miami); 56: No. 10, 
306-313(Oct 1977). 

Direct brazing was investigated for fabricating Hastelloy X/ 
Niobium alloy dissimilar metal pipe joints for possible use in a 
Brayton cycle space power system. These joints must remain leak- 
tight in space for up to seven years at 720°C (1328°F). Design and 
fabrication are complicated because of differences in composition 
and thermal expansion between the Ni- and Nb-base components. 
Two filler metals, selected from eight candidate compositions, were 
used to fabricate five different pipe joint configurations. Joint 
strength and integrity were evaluated as-brazed, after thermal aging, 
and after rapid thermal cycling. Results showed that direct brazing is 
a viable method for fabricating the dissimilar metal pipe joints. Best 
results were obtained using a tongue-in-groove joint design with a 
niobium alloy tongue and a BNi-4 filler metal. 


27081 Plasticity of welded joint metal of steam lines after a long- 
term operation. Shron, R.Z.; Nebesova, I.F.; Aleksandrova, G.M. 
Teploenergetika (Moscow); No. 9, 54-55(Sep 1977). (In Russian). 
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Welds of chromium-molybdenum-vanadium steel steam pipes 
were investigated after calculated life time. The steels are character- 
ized by essentially worse long-term strength and by higher sensitiv- 
ity to variations of thermal conditions of welding and tempering, this 
being evidenced by brittle cracking in the near-weld zone and in the 
welds of 12 1MF and 15 1MIF steels. The cracking is essentially due 
to dispersion hardening involved in ageing at working temperatures. 
The kinetics of dispersion hardening in the welds at different tem- 
peratures has been studied. If the microhardness of chromium- 
molyb vanadium steels in the welds is above 230 HB, it is 
recommended to reduce it to 200-210 HB by high tempering. Such 
treatment improves plasticity and resistance to development of mi- 
crofaults in the weld metal and near the weld. 


27082 Development of heat resisting chromium-nickel alloy for 
cladding the sealing surfaces of power generating equipment. Frumin, 
LL; Perepletchikov, E.F.; Gladkii, P.V.; Kasatkin, O.G. (AN Uk- 
rainskoj SSR, Kiev. Inst. Ehlektrosvarki); Nikitin, V.I.; Sklyarov, 
Yu.D. tr sentral’nyj Kotloturbinnyj Inst., Lenin (USSR)). Avto- 
mat. Svarka; No. 5, 51-55(May 1977). (In Russian). 

The results of the refractory chromium-nickel alloys for over- 
welding of sealing surfaces of the energetic accessory development 
are presented. To find the optimum composition of the overwelded 
metal, mathematical planning of experiments has been employed to 
study the effect of alloying elements on heat resistance in water 
vapour, thermal long-term stability, and hardness as a measure of 
resistance to surface destruction. One-layer overwelding has been 
carried out by plasmic method. Tests show that the KhN70S5R 
alloy, whose resistance to surface destruction is still as high as that of 
the KhN8OSR2, has better thermal long-term stability and particu- 
larly, better heat resistance in high pressure steam at high tempera- 
tures. 


27083 Thermocyclic strength estimation for structural materials 
and components of nuclear power plants with sodium-cooled ae 
Balandin, Yu.F.; Malygin, A.F.; Lisenkov, A.A.; Sennikov, 

Probl. Prochnosti: No. 3, 13- 20(Mar 1977). (In Russian). 

A method for estimating the thermal-cycling resistance of 
elements of nuclear power stations with a sodium coolantwas consid- 
ered. The method extends to parts made of structure-stable materials 
and subjected to thermal cycling and external loading. The calculat- 
ed estimate cf the resistance of the structural elements in transition 
regimes is based on the use of experimentally determined limiting 
characteristics of the resistance to thermal fatigue and to long-term 
static failure. The proposed method was proved by the results of 
stand testing of seminatural-size models in a sodium medium. 


27084 Fundamental studies on electron beam welding of heat- 
resistant superalloys for nuclear plants (Report I). Effect of welding 

on some characteristics of weld bead. Arata, Y.; Terai, K.; 
a H.; Shimizu, S.; Aota, T. Weld. Res. Abroad; 23: No. 6, 23- 
30(1977). 





The effect of the welding conditions on the characteristics of 
the weld geometry and the weld defects was made clear, concerning 
the heat-resistant superalloys for nuclear plants. Obtained conclusion 
may be summarized as follows: the weld defects were R-porosity 
and microcrack, S/sub p/ and AA/sub b/ are considered to be the 
important criteria for the evaluation of the susceptibility to the R- 
porosity; superalloys could be evaluated in the sensitivity to the 
microcrack in terms of the critical heat input to avoid microcrack q/ 
sub cr/. This q/sub cr/ is considered to be one of the proper criteria 
for evaluating the superalloys in the susceptibility to the microcrack, 
and most microcracks were apt to occur when h/sub c/h/sub N/ 
came near to 1.0. These microcracks came to occur easily with the 
increase of d/sub B.N//d/sub B/. 


27085 Study on the rationalization of intermediate post-weld heat 
treatment. Ohmae, T. (Hiroshima Technical Inst., Japan); Miura, Y.; 
Yoshida, Y.; Kato, Y. Weld. Res. Abroad; 23: No. 6, 57-63(1977). 

In the welding of thick plates for low-alloy steel pressure 
vessels, intermediate postweld heat treatment is usually used for 
preventing hydrogen-induced cracking. This treatment requires a 
large amount of energy and long work time. With a view to 
establishing a more reasonable heat treatment, a fundamental study 
was made on the causes of the weld cracking and its preventive 
method by using 2 1/4 Cr-1 Mo steel as a representative material. 
The following results were obtained: (1) in welding of thick plates, 
the zone just under the surface layer is hydrogen-rich and a trans- 
verse crack is apt to occur in this part; (2) low-temperature postheat- 
ing at 300°C for 30 minutes makes it possible to decrease the 
maximum value of hydrogen content and thereby to prevent weld 
cracking; and (3) low-temperature postheating has already been 
applied to various kinds of low alloy steel pressure vessels and heat 
exchangers, obtaining satisfactory results, and contributing to the 
reduction of energy consumption and manufacturing time. 
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27086 Donor binding energies in multivalley semiconductors. Al- 
tarelli, M.; Hsu, W.Y.; Sabatini, R.A. (Univ. of Illinois, Urbana). J. 
Phys., C (London); 10: 605-609(1977). 

The equation for the binding energy of donor impurity states 
in multi-valley semiconductors, with full inclusion of the Umklapp 
contributions to intervalley potential matrix elements, and of the 
mass anisotropy, is solved variationally for a point-charge impurity 
pseudopotential. The results are in very good agreement with experi- 
ment for Si:P and Ge:As. The crucial role of Umklapp intervalley 
scattering contributions to the binding of the ground state is dis- 
cussed. 


27087 (RFP-Trans—251) Production and further processing of 
tungsten. Meckeliburg, E. Translated from T Z Prakt. Metallbearb.; 
64: No. 11, 613-616(1970). 13p. Dep. NTIS, PC A02/MF AOI. 

In order to sufficiently understand the difficulties encountered 
in the working of tungsten, the most important physical and me- 
chanical properties of pure tungsten are briefly discussed, followed 
by discussion of methods of compaction, forming, and fabrication. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 26447, 27070, 27076, 27077, 
27130, 27131, 27132, 27133, 27140, 27141, 27143, 27144, 27146, 
27148, 27149, 27151, 27152, 27154, 27155, 27156, 27157, 27160, 
27181, 27182, 27225, 27226 


27088 Single crystal neutron diffraction study of Fe,.As. Begum, 
R.J. (Bhabha Atomic Research Centre, Bombay (India). Nuclear 
Physics Div.); Collins, M.F. (McMaster Univ., Hamilton, Ontario 
(Canada)); Corliss, L.M.; Hastinge, J.M. (Brookhaven National Lab., 
Upton, N.Y. (USA)). pp 339-342 of Proceedings of the nuclear 

hysics and solid state physics symposium. Vol. 19C. Bombay; 

ment of Atomic Energy (1977). 

From Nuclear physics and solid state physics symposium; 
Ahmedabad, India (27 Dec 1976). 

The magnetic structure and the field-induced spin reorienta- 
tion in FezAs have been studied at the Brookhaven High Flux 
Reactor using the neutron diffraction technique. Antiferromagnetic 
FeAs has a tetragonal structure with two kinds of Fe atoms. Data 
with neutrons of wavelength 1.3593 A have been used to measure 
reflections of the type [hhl] and [hol]. Nuclear reflections have been 
refined to get the z parameters of Fe/sub II/ and As atoms, and the 
best agreement for magnetic intensities have been found with the 
moments in the basal plane. The magnitudes of u/sub Fe//sub I/ = 
1.00+0.01:/sub B/ and psub(Fesub(IID) = 1.52+0.02usub(8). The 
temperature dependence of (11 3/2) reflection have been followed 
carefully to arrive at a transition temperature of 77.3° +- 0. 1°C. The 
intensity of (11 3/2) reflection has been studied as a function of an 
external magnetic field applied parallel to the scattering vector at 
various temperatures. Spin flop phenomena has been observed, but 
no first-order transition or hysteresis has been detected. 


27089 (ORNL/TM—6644) Solidification behavior of type 308 
stainless steel filler metal. David, S.A.; Goodwin, G.M. (Oak Ridge 
National Lab., TN (USA)). Jan 1979. Contract W-7405-ENG-26. 
16p. Dep. NTIS, PC A02/MF AO1. 

A series of experiments that combined thermal analysis and 
interrupted solidification was carried out to understand the solidifi- 
cation behavior of type 308 stainless steel weld metal. Results 
indicate the following sequence of phase separations for the alloy 
investigated: L+L+6—L+685+y-—y + 6. Ferrite observed 
at room temperature was identified as the untransformed primary 5- 
ferrite that formed during the initial stages of solidification. The 
mode of freezing and the extent of solid-state diffusion both control 
the amount and distribution of ferrite. Microstructural and micro- 
probe analyses indicated both extensive solid-state transformation 
and solute redistribution during solidification and cooling from the 
nonequilibrium solidus to room temperature. 


27090 (SAND—78-1514C) NMR of Cu satellites in the Kondo 
alloy CuCr. Azevedo, L.J.; Follstaedt, D.; Narath, A. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 10p. 
(CONF-781114—6). Dep. NTIS, PC A02/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

Using pulsed NMR techniques, resonances of Cu nuclei 
which are near neighbors to Cr impurities (c = 100 and 200 ppM) in 
CuCr (@/sub k/ ~ 3K) have been studied in the temperature range 1 
to 4K and applied fields Ho = 20 to 125 kOe. At the highest fields 
and lowest temperatures the satellite shifts approach saturation. 
Above ~ 40 kOe the spin-lattice relaxation rate T,~* is proportional 
to T/Ho?, indicating that the dominant relaxation mechanism arises 
from transverse fluctuations of a polarized local moment. The meas- 
ured rates yield a local-moment/conduction-electron exchange inter- 
action vertical bar Jo vertical bar/g = 0.30, where g is the Cr g- 
value. Below ~ 40 kOe T,~' appears to be slightly enhanced in 
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comparison with the high-field behavior, but becomes field inde- 
pendent below ~ 30 kOe. Both effects are attributed to Kondo 
anomalies. 


27091 Al surface relaxation using surface extended x-ray—ab- 
sorption fine structure. Bianconi, A.; Bachrach, R.Z. (Instituto de 
Fisica, Universita di Camerino, Camerino, Italy). Phys. Rev. Lett.; 42: 
No. 2, 104-108(8 Jan 1979). 

The surface extended x-ray-absorption fine structure 
(EXAFS) of a single crystal has been measured for the first time. By 
comparison with parameters obtained from bulk aluminum EXAFS, 
a decrease of the interatomic distance (Ar = 0.15 +- 0.05 A) at the 
Al(111) surface has been found. No relaxation is found of the Al-Al 
separation on the (100) face. 


27092 Interfacial behavior of Cr—Au films in the 423—573-K 
temperature range. Hampy, R.E.; Yost, F.G.; ae F.P. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). J. . Vac. Sci. Tech- 
nol.; 16: No. 1, 25-30(Jan 1979). 

Thin film layers of Cr—Au were subjected to temperatures in 
the range 423—573 K for various periods of time and the morphol- 
ogy of the Cr layer was examined with optical and scanning electron 
microscopy. A preferential depletion of Cr was found beneath the 
Au grain boundaries and intergranular spaces which was not fully 
compensated by diffusion of Au into the Cr. Since the Au grain 
boundaries intersect, this results in islands of remaining Cr surround- 
ed by a labyrinth of voids or channels. This phenomenon renders the 
entire Cr—Au interface vulnerable to the entry of corrosives. By 
using transmission optical microscopy in conjunction with a photom- 
eter, the optical transmission of the Cr layer was measured and 
related to the Cr depletion as a function of time and temperature. 
From these measurements two mathematical models were devised to 
calculate the activation energy for the Cr diffusion resulting in 
values of 1.30 and 1.36 eV, respectively. 


27093 Lattice dynamics of bec zirconium. Stassis, C.; Zarestky, 
J.; Wakabayashi, N. (Ames Laboratory-U. S. Department of Energy, 
and Department of Physics, Iowa State University, Ames, Iowa 
50011). Phys. Rev. Lett.; 41: No. 25, 1726-1729(18 Dec 1978). 

We have studied the lattice dynamics of bcc Zr at 1400 K. 
We find that (a) the [111] longitudinal branch plunges rapidly to low 
frequencies in the vicinity of q = 2/3 [111] indicating a natural 
inclination for this metal to undergo a structural transformation to 
the w phase, (b) the [110] longitudinal branch is anomalous at the 
zone boundary, and (c) the condition of elastic isotropy is satisfied to 
within experimental error. Temperature-dependent elastic peaks 
were observed in the vicinity of the reciprocal lattice points of the w 
phase. 


27094 Phase equilibria in the Be—Al—Fe system using high- 
energy ion beams. II. Myers, S.M. (Sandia Labs., Albuquerque, NM); 
Smugeresky, J.E. Metall. Trans., A; 9: No. 12, 1789-1794(Dec 1978). 

Ion beam methods have been used in a study of the beryllium 
rich region of the beryllium—aluminum—iron phase diagram. Tai- 
lored alloys formed by ion-implanting aluminum and iron into beryl- 
lium were annealed, and their evolution with time was followed by 
ion backscattering analysis. The maximum and minimum aluminum 
to iron atomic ratios in the ternary phase of nominal composition 
AlFeBe, were determined in the temperature range 773 to 1073°K; 
these ratios are 1.4 +- 0.1 and 0.93 +- 0.15, respectively, with any 
temperature dependence being less than the experimental uncertain- 
ty. In addition, the solubilities of aluminum and iron in beryllium 
were measured for the three-phase condition where a—Be, 
AlFeBe,, and FeBe:; coexist. When combined with previous ion 
beam results for the boundaries about the a—Be phase on the phase 
diagram, these data provide a detailed picture of the beryllium-rich 
region of the beryllium—aluminum—iron phase diagram. 


27095 Mechanical stability of retained austenite in tempered 9Ni 
steel. Syn, C.K.; Fultz, B.; Morris, J.W. Jr. (Univ. of California, 
Berkeley). Metall. Trans., A; 9: No. 11, 1635-1640(Nov 1978). 

The behavior of the thermally stable austenite in the ductile 
fracture surface layer of a grain-refined and tempered 9Ni steel 
broken at 77 K was studied through use of Moessbauer spectroscopy 
and transmission electron microscopy. Thin foils revealing the mi- 
crostructural profile of the fracture surface layer were prepared by 
electroplating a thick pure iron layer on the fresh fracture surface, 
then thinning a profile sample through a combination of convention- 
al twin-jet electropolishing and ion milling techniques. The results of 
both Moessbauer spectroscopy and TEM studies showed that the 
thermally stable austenite transforms to a dislocated martensite in the 
deformed zone adjacent to the ductile fracture surface. This result 
suggests that transformation of the retained austenite present in 
tempered 9Ni steel is compatible with low temperature toughness, at 
least when the transformation product is a ductile martensite. 
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27096 Equilibrium studies on a chi phase-strengthened ferritic 
alloy. Okafor, IL.C.1; Carlson, O.N. (Iowa State Univ., Ames). 
Metall. Trans., A; 9: No. 11, 1651-1657(Nov 1978). 

The phase relationships for a quaternary ferritic alloy with 
promising high temperature properties were investigated. The allo 
of interest has the composition Fe—13% Cr—1.5% Mo—3.5% 
and owes its high temperature strength to the presence of a Chi 
phase precipitate. A “quasi binary” section representing the phase 
equilibria up to 1250°C is proposed on the basis of evidence from 
microprobe, thermal analysis, metallographic and x-ray examina- 
tions. There is a marked temperature dependence in the solid solubil- 
ity of the Chi phase in the ferrite matrix which becomes particularly 

ronounced above 1000°C. An eutectic horizontal has been identi- 
ied at 1325°C. The Chi phase exhibits a wide range of stoichio- 
metry, extending from the ternary Chi phase, FeseCriz2Moi0 to 
FeseCri2MosTiz accompanied by a regular increase in lattice ry od 
eter and a decrease in the solidus temperature from 1455 to 1350°C. 


27097 Contribution of deformation twins to yield stress: the 
Hall—Petch law for inter-twin spacing. Murr, L.E. (New Mexico 
Inst. of Mining and i ae Socorro); Moin, E.; Greulich, F.; 
Staudhammer, K.P. Scr. Metall.; 12: No. * 1031- 1035(Nov 1978). 

Deformation twins in shock-loaded metals contribute to the 
residual yield stress through a Hall—Petch law form o ~ A~/sup 1/ 
2/, where A is the inter-twin spacing. This contribution is unclear 
because no evidence of dislocation pile-ups was found. Pile-ups 
appear to be absent in most materials. 


27098 Deformation substructue and slip systems in 
solidified Nis Al(y’)—NisNb(5). Bhowal, P.R. (Univ. of Connecticut, 
Storrs), Metzger, M. Metall. Trans., A; 9: 1027-1037(Aug 1978). 
At strains = 5 x 107%, the 2 pmy’ lamellae deformed by 
dislocation multiplication on those few slip systems with unobstruct- 
ed paths for screw dislocations together with slip on a, other 
systems which could subsequently become active throu, 
b was mainly (110) [on (111) and (100)] at 25°C and (100) ‘ee! (1 ) 
and (1 10)) at 300 to 600°C. The influence of the composite environ- 
ment on yy’ was viewed as the restriction of multiplication leading to 
severe exhaustion hardening and limited load transfer to 6. Larger 
defomations at 300 to 600°C were achieved through formation eof 
(211) twins in 6 which generated yy’ deformation bands with domi- 
nant slip systems [b = (110) on (100) and (111)] determined by both 
compatibility and dislocation mobility requirements for accommoda- 
tion of the large (0.4) twin shear. The bands then provided the 
dislocation sources for the remainder of the y’. 


27099 Self-diffusion in plutonium metal. Wade, W.Z. (Univ. of 
California, Livermore); Short, D.W.; Walden, J.C. Metall. Trans., A; 
9: No. 7, 965-972(Jul 1978). 

The self-diffusion coefficients were determined for the 
lon, delta prime, delta, — and beta phases of polveryalin 
plutonium by the "thin film” tracer technique, and 
Experiments encompassed a sample temperature range from 393 & 393 to 
886 K. The corresponding diffusion times ranged from about 4 h to 
one year. Although results for the epsilon phase corroborate those of 
others, lattice diffusivity values for the delta and gamma phases 
differ significantly from previously reported values. Do value for 
delta plutonium is two-orders-of-magnitude higher than previously 
reported and activation energy is about 30% higher. However, in 
contrast to other studies, measurements for the delta a 
phase covered the entire temperature-stability range. Diffusivity 
values for the delta-prime phase have not previously been reported. 
Diffusivity measurements are reasonable, although Do vie ail and the 
activation energy derived by least squares are ee ang high. 
New values were obtained for lattice diffusivities for the —-= and 
beta phases. Values for the latter have not been previously pot hy va 
Relatively high diffusivities reported earlier for the as 
resulting from short-circuit path effects are imnpeeel. 2 usual 
concentration vs penetration curves reported for gamma and beta 
phases are analyzed in terms of dislocation and other short-circuit 
paths. The finer sectioning technique used in this study allowed 
separating the true lattice diffusivities from the short-circuit effects 
found in gamma- and beta-phase measurements. 


27100 Effect of oxygen absorption on lattice parameter and speci- 
men dilation in a tantalum-base alloy containing 8 pct —- and 2 
pet hafnium. Liu, C.T.; Inouye, H.; Carpenter, R.W. (Oak 
National Lab., TN). Metall. Trans., A: 9: No. 7, 973-978(Jul ist 
Sheet and tube specimens of a tantalum-base alloy containing 
8% tungsten and 2% hafnium (T-111) were exposed to low pressure 
oxygen at 1000°C to study the effect of oxygen absorption on lattice 
parameter and specimen dilation. Oxygen absorption produced an 
increase in weight and dilation which was proportional to exposure 
time at 1000°C. In the as-doped condition, dilation is roughly equal 
to the lattice expansion, suggesting that the absorbed oxygen is 
retained mainly in the bec base solution. After isothermal aging at 
1400°C, the lattice parameter of the as-doped specimen decreases 
sharply due to the precipitation of HfO2 particles; however, the 
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dilation is not affected. The solubility of oxygen in T-111 is calculat- 
ed to be 64 ppm at 1400°C, based on some thermodynamic consider- 
ations and lattice parameter measurements. The T-111 specimen 
dilated 1% after only an 80 h exposure at 1000°C at an oxygen 
conga of 1.3 x i0”* Pa (1 x 10~* torr). Comparison of creep rates in 

igh vacuum with the dilation rate indicates that specimen dilation 
due to oxygen absorption is the main reason that causes a higher 
“creep rate” of refractory alloys in contaminated environments, 
especially under the conditions of high test temperature and low 
applied stress. 


27101 Interface morphology during crystallization. I. Single fila- 
ment, unconstrained growth from a pure melt. Trivedi, R. (lowa State 
Univ., Ames); Tiller, W.A. Acta Metall; 26: No. 5, 671-678(May 
1978). 


Steady-state dendrite growth theories are compared with the 
experimental data in various metallic and nonmetallic systems. The 
influence of sidebranches and the effect of interface kinetics on the 
dendrite growth rates are discussed. A dimensionless kinetic param- 
eter, q, is defined and it is found that when q < 1, the interface 
kinetic effect becomes significant. The theory of parabolic dendrite 
is extended to study the effect of anisotropy in the interface kinetic 
coefficient on the growth rate of needle and plate dendrites. Results 
show that the anisotropy effect is quite significant under growth 
conditions of small Peclet numbers. 


27102 Strengthening mechanisms in CusAu. Mohamed, F.A. 
(Univ. of Southern California, Los Angeles). Acta Metall.; 26: No. 5, 
871-878(May 1978). 

The effect of temperature and strain rate on the mechanical 
behavior of originally disordered and ordered polycrystalline CusAu 
was investigated in the range 273 to 648 K. While stress—strain 
curves exhibit serrations identical to those attributable to dynamic 
strain aging, no correlation seems to exist between the presence of 
the serrations and the yield stress or work hardening. On the other 
hand, experimental data suggest that the yield stress and work 
hardening of both states, disordered and ordered, are best explained 
in terms of deformation mechanisms based on order—disorder phe- 
nomenon. For the disordered alloy, the deformation behavior ap- 
pears consistent with short-range order strengthening at lower tem- 
peratures, and a transition from unit dislocations to superlattice 
dislocations at higher temperatures. For the ordered state, the me- 
chanical data could be qualitatively accounted for by either the 
Modulus Interaction model or the Antiphase Boundary Modification 
process. 


27103 Electron microscopy study of the aged omega phase in Ti- 
Cr alloys. Chandrasekaran, V. (Tally Corp., Kent, WA); Taggart, R.; 
Polonis, D.H. Metallography; 11: No. 2, 183-198(Apr 1978). 

The sequence of changes that take place during the isother- 
mal precipitation of the omega phase has been investigated from the 
standpoint of particle fee ot sam and the factors controlling the 
nucleation process. Evidence of strain build-up in the matrix prior to 
omega nucleation is manifested as modulations in the matrix. The 
initial shape of the omega particles is not well defined, but after short 
aging times, clusters of plates are evident with habit planes parallel 
to [110]/sub B/ or [112]/sub B/. Long aging times promote the 
formation of omega domains having approximately orthogonal 
boundaries and an internal structure. With respect to the factors 
controlling omega nucleation, it is shown that a supersaturation of 
vacancies is not a requirement. Some of the current theories of 
omega transformation are correlated with the results of this investi- 
gation. 


27104 Metalographic observation of cleaved grains in polycrys- 
talline beryllium. Heiple, C.R. (Rockwell International, Golden, 
CO); Smugeresky, J.E.; Capes, J.F. Metallography; 11: No. 2, 199- 
205(Apr 1978). 

In recent studies of cleaved grain densities in CIP/HIP P-1 
beryllium, different densities were observed for the same amount of 
plastic deformation in samples prepared by two different metallogra- 
phic procedures. One polishing procedure was exclusively mechani- 
cal while the other included a final etch-polish step. The reason for 
the difference in observed cleaved grain densities is addressed. 
Results showed that stress corrosion cracking in the presence of 
residual stresses and the etchant did not occur. The difference arose 
because some cracks were covered up during mechanical polishing. 


27105 Grain growth in austenitic stainless steels. German, R.M. 
(Sandia Labs., Livermore, CA). Metallography; 11: No. 2, 235- 
23% Apr 1978). 

Recent studies on the sintering of 304L stainless steel powder 
compacts showed an intimate coupling of the grain growth and 
densification processes. The effect was particularly dominant in the 
intermediate stage of sintering in which the pore structure became 
rounded, temperatures in excess of 1330K, and times in excess of one 
hour. Metallographic examination of the sintered 304L specimens 
suggested that the pore and grain structures were interacting in a 
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predictable manner, giving a ible means of estimating the activa- 
tion energy for grain gro from the shrinkage rate temperature 
dependence. Stanley and Perrotta tabulated the mean grain size 
versus annealing time and temperature for four austenitic stainless 
steels. A kinetic analysis of Stanley and Perrotta’s data whereby the 
time dependence and activation energy are estimated for each of the 
four alloys is described. 


27106 Dominant type of atomic disorder in a-Al,O3. Mohapatra, 
S.K.; Kroeger, F.A. (Univ. of Southern California, Los Angeles). J. 
Am. Ceram. Soc.; 61: No. 3-4, 106-109(Mar 1978). 

Comparison of the energy of formation per defect, as deduced 
from experimental results on a-AlzOs doped with donors and accep- 
tors on the basis of various models, with theoretical values calculat- 
ed by Dienes et al for various disorder models shows closest corre- 
spondence of the experimental values with the smallest theoretical 
values (obtained for Schottky disorder). This indicates that the 
theoretical results are reliable and that Schottky disorder is the 
major type of atomic disorder in a-AlzO3. Creep data on AlzOs:Fe 
by Hollenberg and Gordon make it possible to determine the enth- 
alpy of Frenkel disorder of Al. 


27107 Lattice image of LMSC glassy carbon. Bose, S.; Dahmen, 
U.; Bragg, R.H.; Thomas, G. (Univ. of California, Berkeley). J. Am. 
Ceram. Soc.; 61: No. 3-4, 174(1978). 

Microstructure and properties of glassy carbon made by the 
LMSC process were investigated and lattice image in TEM and x- 
ray ro co were used to characterize the structure. The results 
indicate that the glassy carbon studied is similar to that of previous 
research. 


27108 Synthesis and structures of compounds Na/sub x/VSe2. 
Bloembergen, J.R.; Haange, R.J.; Wiegers, G.A. (Rijksuniversiteit, 
Groningen, Netherlands). Mater. Res. Bull; 12: No. 11, 1103- 
1110(Nov 1977). 

Compounds Na/sub x/VSez, prepared from the elements, 
crystallize in two different forms: Type I for 0.5 < or = x < or = 
0.7 and Type II for x = 1. The structures of Nao.6VSe2 and NaVSez 
were refined from neutron-diffraction powder data. Both com- 
pounds have vanadium in trigonally distorted octahedra which are 
gery in the direction of the trigonal axis for Type I (V—Se = 
2.516 A) and compressed for Type II (V—Se = 2.588 A). Na is in 
trigonal-prismatic coordination for Type I (Na—Se = 2.972 A) and 
in trigonally distorted octahedra for Type II (Na—Se = 2.947 A). 
The bonding is discussed. NaVSez is an ionic compound analogous 
to NaCrSe2. 


27109 Soldering of copper-clad niobium—titanium superconduc- 
tor composite. Moorhead, A.J.; Woodhouse, J.J.; Easton, D.S. (Oak 
Ridge National Lab., TN). Weld. J. (Miami); 56: No. 10, 23-31(Oct 
1977). 


Soldering Cu clad Nb—Ti superconductor composite is car- 
ried out with four solders after a wetting/flow study of 15 solders 
and 17 fluxes, and the highest strength (10.4 ksi, 72 MPa) is obtained 
in single lap-shear specimens with 97.5 Pb—1.5Ag—1Sn solder. 


27110 Metallography of bainitic transformation in silicon con- 
taining steels. Huang, D.H.; Thomas, G. (Univ. of California, Berke- 
ley). Metall. Trans., A; 8: 1661-1674(1977). 

The formation of carbide in lower bainite was studied in two 
silicon containing carbon steels by transmission electron microscopy 
and diffraction techniques. Epsilon carbide was identified in the low 
temperature isothermally transformed bainite structure. The crystal- 
lographic relationship between epsilon carbide and bainitic ferrite 
was found to follow the Jack orientation relationship, viz, (0001)« 
parallel (011)a, (10-anti-1-1)e parallel (101)a. The cementite ob- 
served in lower bainite was in the shape of small platelets and 
obeyed the Isaichev orientation relationship with the bainitic ferrite, 
viz, (010)c parallel (1-anti-1-1)a, (103)c parallel (011)a. Direct evi- 
dence showing the sequence of carbide formation from austenite in 
bainite has also been obtained. Based on the observations and all the 
crystallographical features, it is strongly suggested that in silicon 
containing steels the bainitic carbide precipitated directly from aus- 
tenite instead of from ferrite at the austenite/ferrite interface as has 
been pro d by Kinsman and Aaronson. The uniformity of the 
carbide distribution is thus envisaged to be the outcome of precipita- 
tion at the austenite-ferrite interphase boundary. 


27111 Use of acoustical emission in determining the phase dia- 
grams of hydrides. Kass, W.J.; Northrup, C.J.M.; Beattie, A.G. 
(Sandia Labs., Albuquerque, NM). pp 557-565 of Environmental 
Hy yor of engineering materials. Louthan, M.R. Jr.; McNitt, 
R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. and State 
Univ. (1977). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

Hydrides of Nb, FeTi and LaNis have been studied at hydro- 
gen pressures up to 20 MPa (3000 psi) and at temperatures from 23° 
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to 150°C. Bursts of acoustic energy usually accompany the forma- 
tion of a hydride and this emission greatly aids in the location of the 
phase boundaries. The acoustic emission resulting from the phase 
change and/or the consequent cracking of the hydride as the reac- 
tion proceeds may be a more direct indicator of the phase boundary 
than changes in equilibrium hydrogen pressure particularly at high 
pressures. 


27112 Thermal aging of annealed 2 1/4 Cr—1 Mo steel. Klueh, 
R.L. (Oak Ridge National Lab., TN). pp 643-651 of Environmental 


degradation of engineering materials. Louthan, M.R. Jr.; McNitt, - 


R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. and State 
Univ. (1977). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

Four commercially annealed tubing heats of 2 1/4 Cr—1 Mo 
steel were aged at 454, 510, and 566°C for times up to 20,000 hr. 
Tensile tests were made at room temperature and at the aging 
temperature on specimens from each heat for each aging condition. 
Thermal aging significantly affected the strength, the effect being 
greatest for tests at the aging temperature. The amount and magni- 
tude of the strength changes varied from one heat to the other. After 
aging for 20,000 hr at 454 and 510°C the strength of one heat 
increased. However, the other three heats showed yield and ultimate 
tensile strength decreases of up to 40%, the maximum effect occur- 
ring at 566°C. The precipitation processes that give rise to the 
strength changes have been discussed. 


27113 Soft mode behavior of the high-superconducting transition 
temperature Sn- and Pb-ternary molybdenum sulfides. Bader, S.D.; 
Knapp, G.S.; Aldred, A.T. (Argonne National Lab., IL). Ferroelec- 
trics; 17: 321-323(1977). 

The heat capacities and magnetic susceptibilities of SnMosS¢ 
and PbMos :1Ss were measured between 2 and K. Superconduct- 
ing transitions occur at T/sub c/-values of ~ 11.4 K and ~ 12.3 K 
for the Sn- and Pb-ternaries, respectively. The ratio of the electronic 
heat capacity to susceptibility indicates a lower limit for A, the 
electron-phonon mass enhancement, of unity for both materials. The 
effective Debye temperature of each material varies with tempera- 
ture much more strongly than that for a simple metal, and suggests, 
as does the crystal structure, that the molybdenum-sulfur units can, 
to at least a low-order approximation, be regarded as molecular 
units, which are weakly bound to each other and to the Sn or Pb. 
Average internal- and external-mode frequencies are obtained using 
a simple harmonic model phonon spectrum to fit the heat-capacity 
data. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 26305, 26367, 26383, 26387, 
26395, 26561, 27061, 27070, 27072, 27076, 27084, 27095, 27098, 
27100, 27105, 27106, 27109, 27112, 27170, 27205, 27214, 27216, 
27217, 27229, 27232, 27233, 27234, 27235 


27114 (CEGB/RD/B/N—4219) Creep in sodium: a review. 
Charnock, W.; Cordwell, J.E. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). Mar 1978. 33p. 
(FRDC/MWP/P—(78)752; FRDC/MWP/MPSG/P—(78)172). 
Dep. NTIS (US Sales Only), PC A03/MF AOI. 

The available information on the creep of austenitic, ferritic, 
and Alloy-800 type steels in liquid sodium is critically reviewed. The 
creep properties of stainless steels can be affected by element transfer 
and corrosion. At reactor structural component temperatures envi- 
ronmental effects are likely to be less important than changes due to 
thermal ageing. At high clad temperatures (700°C) decarburization 
may cause the loss of strength and ductility in unstabilized steels 
while cavity formation may cause embrittlement in stabilized steels. 
In some experiments Alloy 800 properties are found to deteriorate 
while in others they are enhanced. Low alloy ferritic steels tend to 
decarburize in sodium at temperatures greater than ~ 500°C and 
this leads to loss of strength and an increase in ductility. High alloy 
ferritics are immune to this effect and appear to be able to tolerate a 
degree of carburization. Although in general the incidence of inter- 
granular cracking may be enhanced in liquid sodium the mechanical 
consequences are not significant and the evidence for the existence 
of an embrittlement effect not associated with element transfer or 
corrosion is weak. Stress and strain may enhance element transfer at 
crack tips. However, in real cracks the gettering or supply action of 
the crack faces conditions the chemistry of the crack sodium and 
protects the crack tip from element transfer. Thus creep crack 
extension rates should be independent of changes in bulk coolant 
chemistry. 


27115 (CEGB/RD/B/N—4241) Tertiary creep of solution treat- 
ed AISI 316 stainless steel in air and in sodium at 550°C. Cordwell, 
J.E. (Central Electricity Generating Board, Berkeley (UK). Berkeley 
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Nuclear Labs.). Feb 1978. 21p. Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

Reported observations of tertiary creep embrittlement in 
short term tests on AISI 304 stainless steel at 550°C in sodium led to 
the present series of short duration creep tests on AISI 316 stainless 
steel at the same temperature. Neither the duration of tertiary creep 
nor the strain associated with it appeared to be systematically 
affected by the environment. However, both these quantities were 
small making any embrittling effect difficult to detect. Differences in 
the strains produced on initial loading may have been responsible for 
increased creep life in the sodium exposed specimens. 


27116 (CEGB/RD/L/R—1949) Creep of normalized and tem- 
pered 9CriMo: effects of stress, temperature, and grain size on creep 
and rupture properties. Fidler, R.S. (Central Electricity Research 
Labs., Leatherhead (UK)). 12 Nov 1976. 42p. (FRDC/MWP/ 
MPSC/P—(77)111). Dep. NTIS (US Sales Only), PC A03/MF A01. 

The report presents the results of an experimental program to 
study the effects of stress, temperature and grain size on the creep 
and rupture properties of normalized and tempered 9CrIMo steel. 
Rupture and strain data have been obtained for tests continuing to > 
20,000 h in the temperature range 475 to 550°C. Microstructural 
causes for the different characteristics of 9CrlMo and steels such as 2 
1/4 CriMo are considered in detail and it is concluded that the good 
combination of creep strength and ductility in 9Cr1Mo results from 
microstructures in which the grain boundaries and the grains them- 
selves have very similar strengths. These structures are tough and 
highly resistant to crack propagation because high stresses in the 
vicinity of any incipient crack tip are relieved by local matrix 
deformation. 


27117 (CONF-781068—1) Austenitic stainless steel-to-ferritic 
steel transition joint welding for elevated temperature service. King, 
J.F.; Goodwin, G.M.; Slaughter, G.M. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 9p. Dep. NTIS, PC 
A02/MF AOl. 

From 10. SAMPE conference; Kiamesha Lake, NY, USA (17 
Oct 1978). 

Transition weld joints between ferritic steels and austenitic 
stainless steels are required for fossil-fired power plants and pro- 
posed nuclear plants. The experience with these dissimilar-metal 
transition joints has been generally satisfactory, but an increasing 
number of failures of these joints is occurring prematurely in service. 
These concerns with transition joint service history prompted a 
program to develop more reliable joints for application in proposed 
nuclear power plants. 


27118 (CONF-781219—1) Tensile, creep, and creep—rupture 
studies on 2 1/4 Cr—1 Mo steel. Klueh, R.L. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 17p. . NTIS, 
PC A02/MF AO1. 

From US/UKAEA specialists meeting on mechanical proper- 
ties; Oak Ridge, TN, USA (4 Dec 1978). 

Tensile, creep, and creep-rupture studies were made on an- 
nealed or isothermally annealed air-melted 2 1/4 Cr—1 Mo steel. 
Creep strength is the result of the interaction of solid solution 
hardening and dispersion strengthening. Microstructure is primarily 
proeutectoid ferrite. (FS) 


27119 (CONF-781219—6) Analytical representation of mechani- 
cal properties data for 2 1/4 Cr—1 Mo steel. Booker, M.K. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
37p. Dep. NTIS, PC A03/MF AO1. 

From US/UKAEA specialists meeting on mechanical proper- 
ties; Oak Ridge, TN, USA (4 Dec 1978). 

An extensive program has been underway at the Oak Ridge 
National Laboratory (ORNL) for the last five years to develop 
analytical representations for various mechanical properties of 2 1/4 
Cr—1 Mo steel. This program includes an evaluation of tensile, 
creep, fatigue, creep-fatigue, crack growth, and toughness data for 
this material. Data were collected from a variety of sources and 
stored in an existing computerized Data Storage and Retrieval 
System (DSRS) to facilitate analysis. Most of these evaluations have 
been used to develop data pages for the Nuclear Systems Materials 
Handbook (NSMH). 


27120 (COO—2172-23) Creep damage in zircaloy-4 at LWR 
temperatures. Keusseyan, R.L.; Hu, C.P.; Li, C.Y. (Cornell Univ., 
Ithaca, NY (USA). Dept. of Materials Science and Engineering). 
Aug 1978. Contract EY-76-S-02-2172. 10p. Dep. NTIS, PC A02/MF 
AOl. 


The observation of creep damage in the form of grain bound- 
ary Cavitation in Zircaloy-4 in the temperature range of interest to 
Light Water Reactor (LWR) applications is reported. The observed 
damage is shown to reduce the ductility of Zircaloy-4 in a tensile test 
at LWR temperatures. 
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27121 (N—78-25167) Mechanical properties and the electronic 
structure of transition metal alloys. Final Arsenault, R.J.; 


Drew, H.D. (Maryland Univ., College Park (USA). t. of Physics 
and Astronomy). 1977. 56p. (NASA-CR—157216). 
MF AOI1. 


S PC A04/ 


This interdiscipline research program was undertaken in an 
effort to investigate the relationship between the mechanical 
strength of Mo-based alloys with their electronic structure. Elec- 
tronic properties of these alloys were examined through optical 
studies, and the classical solid solution strengthening mechanisms 
were considered, based on size and molecular differences to deter- 
mine if these mechanisms could explain the hardness data. 


27122 (NTIS/PS—78/0970) Titanium and titanium alloy creep 
(a bibliography with abstracts). Report for 1964—September 1978. 
Smith, M.F. (National Technical Information Service, Springfield, 
VA (USA)). Sep 1978. 186p. 

Research is cited on creep of titanium and its alloys with 
regard to composition, stress corrosion, fatigue, fracture, and micros- 
tructure. Tests are described on varying conditions of temperatures, 
pressures, and atmospheres. Processing and metalworking are cov- 
ered for their relationship to creep resistance. Many reports deal 
with applications to aircraft, spacecraft, and nuclear reactors. (This 
updated bibliography contains 180 abstracts, 12 of which are new 
entries to the previous edition.) 


27123 (NUREG/CR—0518) Critical experiments, measure- 
ments, and analyses to establish a crack arrest methodology for 
nuclear pressure vessel steels. Hahn, G.T.; Gehlen, P.C.; Hoagland, 
R.G.; Kanninen, M.F.; Marschall, C.W.; Popelar, C.; Rosenfield, 
A.R. (Battelle Columbus Labs., OH (USA)). Oct 1978. 64p. (BMI— 
2010). Dep. NTIS, PC A04/MF AO1. 

Results of a program seeking (i) dynamic analyses of crack 
arrest in thermally stressed nuclear pressure vessels, (ii) standardiza- 
tion of a laboratory test method for measuring the crack arrest 
toughness, and (iii) a crack arrest toughness data base for unirradiat- 
ed and irradiated nuclear steels and weldments are described. Dy- 
namic finite difference analyses of fast fracture and arrest of an axial, 
part-through crack in a thick walled cylinder are refined and applied 
to the Oak Ridge National Laboratories Thermal Shock Experiment 
TSE-4. The influences of the mesh size and aspect ratic on the static 
stress intensity values are examined and the results compared with 
finite element calculations. A large body of crack arrest toughness 
(K/sub Im/) measurements on unirradiated A533B plate, A508 forg- 
ing material and a submerged arc weldment are presented. The 
measurements were performed at temperatures in the range from the 
RT/sub NDT/ to RT/sub NDT + 100C. 


27124 (ORNL—5480) Variation in creep and rupture properties 
of 13 heats of annealed 2 1/4 Cr—1 Mo steel. Klueh, R.L. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 45p. AT. 

The creep and creep-rupture properties of 13 heats of 2 1/4 
Cr—1 Mo steel were determined at 510 and 566°C. The heats 
included five air-melted tubing heats, two pieces from vacuum-arc 
remelted (VAR) forgings, two pieces from electroslag remelted 
(ESR) plates, one VAR plate, two air-melted plates, and one air- 
melted forging. For most heats, tests were made on the steel in the 
as-received condition (vendor anneal) and, in order that all heats 
could be compared from a common basis, material from each of the 
heats was tested after it was annealed in our laboratory. The micros- 
tructures of all heats in each of the conditions tested were primarily 
proeutectoid ferrite (75 to 80%); the balance was mostly bainite with 
1 to 2% pearlite and scattered carbides. At each temperature the 
results indicated considerable data scatter for the high-stress short 
rupture life tests. 


27125 (ORNL/TM—6464) Interim analytical description of the 
creep and creep-rupture behavior of ERNiCr-3 weld metal. Booker, 
M.K.; Klueh, R.L. (Oak Ridge National Lab., TN (USA)). Nov 
1978. Contract W-7405-ENG-26. 58p. AT. 

Filler metal of AWS A5.14 Class ERNiCr-3 (67% Ni—20% 
Cr—3% Mn—2.5% Nb), often known as Inconel 82, is convention- 
ally used for austenitic-to-ferritic dissimilar-metal transition weld 
joints. For example, this filler metal is proposed for use in the 
transition joints for the steam generator system of the Clinch River 
Breeder Reactor Plant. Recent efforts to develop analytical descrip- 
tions of the creep and creep-rupture behavior of ERNiCr-3 weld 
metal are described. These results are compared with previous 
analyses of the bahavior of 2 1/4 Cr—1 Mo steel and alloy 800H, the 
two base metals that would be joined by the ERNiCr-3 filler metal in 
one of the proposed CRBRP transition joints. 


27126 (ORNL/TM—6582) Nonlinear plasticity model for struc- 
tural alloys at elevated temperature. Robinson, D.N. (Oak Ridge 
National Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 
33p. AT. 
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A nonlinear, time-independent plasticity model is presented 
which incorporates some aspects of both isotropic and kinematic 
hardening. The model characterizes a material with limited memory, 
i.e., in the sense that part of the deformation history as recorded in 
the internal dislocation structure is erased at stress reversals. This 
feature ensures that the predicted response eventually reaches a limit 
cycle under cyclic stressing, even in the presence of creep and 
relaxation. The model is intended as a candidate for replacing the 
nonlinear model now residing in Sect. 4.3.6 of RDT Standard F9-ST. 


27127 (ORNL/TM—6608) Elevated temperature ductility of 
types 304 and 316 stainless steel. Sikka, V.K. (Oak Ridge National 
Lab., TN (USA)). Dec 1978. Contract W-7405-ENG-26. 32p. AT. 

Certain combinations of strain rate and test temperature can 
result in a significant loss in elevated-temperature ductility of 304 
and 316 stainless steels. Such a phenomenon is referred to as ductility 
minimum. The strain rate, below which ductility loss is initiated, 
decreases with decrease in test temperature. For example, the strain 
rate at the ductility-minimum point decreased for unaged type 316 
stainless steel from abut 5 x 10~* to 3 x 10~%/s for a decrease in test 
temperature from 760 to 538°C. The corresponding ductility values 
(reduction of area) decreased from 65 to 10%. Besides strain rate and 
temperature, the ductility minimum was also affected by nitrogen 
content and thermal aging conditions. For example, the minimum 
values of total elongation and reduction of area decreased at 649°C 
from 41 to 14% and 39 to 14%, respectively, for an increase in 
nitrogen content from 0.039 to 0.15%. Thermal aging at 649°C was 
observed to eliminate the ductility minimum at 649°C in both types 
304 and 316 stainless steel. In fact, such an aging treatment resulted 
in a higher ductility than the unaged value. Aging at 593°C still 
resulted in some loss in ductility. 


27128 (UCRL—80256(Rev.1)) Method for determining the work 

hardening function to describe plasticity of metals. Wilkins, M.L. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 

Apr 1978. Contract W-7405-ENG-48. 15p. (CONF-781034—1). Dep. 
1S, PC A02/MF AOl1. 

From TMA-AIME shaping and forming committee and the 
AMS flow and fracture committee symposium; Chicago, IL, USA 
(24 Oct 1978). 

A method for obtaining a constitutive relation that relates the 
flow stress to the equivalent plastic strain is developed. The method 
uses simple tension test data to suggest a functional form. This form 
is then used as a constitutive model in a computer program that 
simulates the tension test. The calculated results are compared with 
the experimental results and the functional form is refined until 
agreement is obtained between calculations and experiments. The 
importance of knowing the we > between the flow stress and 
the plastic strain is discussed. A work hardening function is calibrat- 
ed for 6061 T6 aluminum. 


27129 Permeation and diffusion of hydrogen and deuterium in 
310 stainless steel, 472°K to 779°K. Quick, N.R. (Washburn Wire 
Products Co., New York, NY); Johnson, H.H. Metall. Trans., A; 10: 
No. 1, 67-70(Jan 1979). 

The permeabilities and true lattice diffusivities of hydrogen 
and deuteriurm in 310 austenitic stainless steel were measured over 
472 to 779°K with an ultrahigh vacuum, monopole gas analyzer 
system. The permeation activation energies for hydrogen and deuter- 
ium were virtually equal at 56,560 +- 2800 and 55,840 +- 3300 J/ 
mol, respectively. Likewise, the diffusion activation energies for 
hydrogen and deuterium were essentially equal at 48,820 +- 920 and 
48,070 +- 710 J/mol, respectively and were indicative of true lattice 
diffusion. Evaluation of the permeability coefficients and the true 
lattice diffusivities gave isotope ratios, 1.44 +- 0.14 and 1.38 +- 0.14, 
2. which indicates the mass effect to be confined to 
diffusivity and in agreement with the isotope ratio of 1.41 as predict- 
ed by classical theory. 


27130 Grain boundary segregation of sulfur and nitrogen in sin- 
tered molybdenum. Tuominen, S.M. (Climax Molybdenum Co. of 
Michigan, Ann Arbor); Clough, S.P. Metall. Trans., A; 10: No. 1, 
127-129(Jan 1979). 

Working of sintered polycrystalline, powder-metallurgy mo- 
lybden is necessary to increase its strength, ductility, and fracture 
resistance. A portion of a study that determined the partitioning of 
impurities between the grain boundaries and the grain interior in 
powder-metallurgy molybenum is summarized. It was determined 
that sulfur and nitrogen segregate to the grain boundaries. Both 
carbon and oxygen were detected but it is believed that they were 
contamination from the residual atmosphere. (FS) 


27131 Strength of zirconi titanium martensites and deforma- 
tion behaviour. Banerjee, S.; Vijayakar, S.J.; Krishnan, R. (Bhabha 
Atomic Research Centre, Bombay, IN). Acta Metall.; 26: No. 12, 
1815-1831(Dec 1978). 

The deformation behavior of pure zirconium and of zircon- 
ium—titanium alloys containing 5, 10, 15 and 20 wt % titanium was 
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studied in two heat treated conditions: furnace cooled and water 
quenched from the 8 phase field. By comparing the flow stresses of 
the furnace cooled a and the water quenched a’ (martensite) struc- 
tures it was possible to isolate the strengthening contributions of the 
martensitic structure (comprising the contributions due to the small 
size of the martensite units and to the distributions of defects like 
dislocations and internal twins) from those arising from the solid 
solution. The internally twinned plate martensite structure in the 
Zr—15% Ti and the Zr—20% Ti alloys was responsible for a 
significant increase in strength, while the strengthening due to the 
dislocated lath martensite structure in the more dilute alloys was 
only marginal. Stress relaxation experiments revealed that strength- 
ening associated with the martensite structure was mainly due to an 
increase in the athermal component of the flow stress. The effective- 
ness of the lath boundaries and the (10 anti 11) twin boundaries in 
offering resistance to an approaching deformation front (either slip 
or twin) was examined. While the lath boundaries were found to be 
transparent with respect to the propagation of slip dislocations and 
deformation twins, a majority of plate as well as twin boundaries 
were effective barriers against their propagation. TEM observations 
showed an extensive accumulation of geometrically necessary dislo- 
cations in the plastically deformed twinned martensites. Enhanced 
work hardening was related to the geometric slip distances in these 
structures in accordance with Ashby’s one parameter work harden- 
ing theory for plastically inhomogeneous materials. The effect of the 
martensite structure on different components of the flow stress 
(dependent on or independent of grain size and strain) was discussed. 


27132 Position lifetime changes during the fatigue of Cu. Alexo- 
poulos, P. (Cornell Univ., Ithaca, NY); Byrne, J.G. Metall. Trans., A; 
9: No. 12, 1829-1833(Dec 1978). 

Positron lifetime and x-ray particle size measurements were 
made during cyclic fatigue of each of cold-rolled and variously 
annealed Cu. Fatigue cycling of initially hard Cu caused the average 
positron lifetime and x-ray particle size to change in opposite senses, 
the former decreasing and the latter increasing, indicating decreasing 
defect density and an increase in the average subgrain size. Fatigue 
cycling of Cu initially in the annealed condition caused the mean 
positron lifetime to increase and the x-ray particle size to decrease, 
indicating an increase in the defect density and a decrease in the 
average subgrain size. Vacancy generation and condensation are 
verified as early fatigue mechanisms during fatigue in the absence of 
significant change of the dislocation cell structure. 


27133 Investigation of transformation strengthening in precipita- 
tion-hardened Fe—Ni austenite. Jin, S. (Bell Labs., Murray Hill, NJ); 
Morris, J.W. Jr.; Chen, Y.L.; Thomas, G.; Jaffee, R.I. Metall. Trans., 
A; 9: No. 11, 1625-1633(Nov 1978). 

Ausaged Fe—33Ni—3Ti and Fe—34Ni—3Ti—0.5AI austeni- 
tic alloys were transformation strengthened through sequential mar- 
tensite (a’ — y) and reverse martensitic transformations. An increase 
in yield strength of 20 to 30 ksi (130 to 210 MPa) was obtained, 
leading to alloy yield strengths near 180 ksi (1250 MPa) in the 
ausaged and transformation strengthened condition. The presence of 
the y’ precipitates formed on ausaging did not radically change the 
nature of the shear transformation nor the morphology and substruc- 
ture of the transformation product. The presence of the y’ precipi- 
tates did, however, have the beneficial consequence that the a’ > y 
reversion could be accomplished with slow heating rates without 
loss of transformation strengthening. The yield strength actually 
increased when a slow heating rate was used, a result attributed to 
the successful pinning of transformation induced defects by the y’ 
precipitates and to the occurrence of additional precipitation during 
heating. The efficient pinning of transformation induced defects had 
the further consequence that the alloys could be annealed for long 
periods after reversion to austenite without significant loss of 
strength. 


27134 Computer simulation of the round notched tension test of 
Cox and Low. Moran, B.; Norris, D.M. Jr. (Lawrence Livermore 
Lab., CA). Metall. Trans, A; 9: No. 11, 1685-1688(Nov 1978). 

The stress and strain rate in a circumferentially notched 
tensile bar with an OD ten times the root radius was calculated using 
the HEMP computer program. The location of the maximum princi- 
pal stress and mean stress shifts from near the notch toward the axis 
of symmetry as the specimen is strained. (FS) 


27135 Evidence for cavitation in superplastic Zn-22 Pct Al of 
very high purity. Miller, D.A.; Langdon, T.G. (Univ. of Southern 
= Los Angeles). Metall. Trans., A; 9: No. 11, 1688-1690(Nov 
1978). 

The cavity formation of very high purity Zn—22% Al was 
studied. Results confirm that cavities are nucleated in the Zn—22% 
Al eutectoid during superplastic deformation, and the extent of 
cavitation is essentially identical to an alloy of commercial purity 
(190 ppm impurities). (FS) 
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27136 Welding behaviour of nickel-containing steels having a 
high impact strength at low temperature. Bersch, B.; Degenkolbe, J.; 
Haneke, M.; Middeldorf, W. Schweissen Schneiden; 30: No. 9, 
371(Sep 1978). (In German). 

From Ironworks day; Duesseldorf, Germany, F.R. (10 - 11 
Nov 1977). 


27137 Positron lifetime and X-ray particle size measurements 
during the high cycle fatigue of AISI 4340 steel. Alexopoulos, P.; 
Byrne, J.G. (Univ. of Utah, Salt Lake City). Metall. Trans., A; 9: 
1344-1345(Sep 1978). 

Experiments to study elastic fatigue of tempered AISI 4340 
steel are described. The general conclusion is that 4340 steel, har- 
dened and tempered to a low hardness level and fatigued at a 
maximum cyclic stress of two-thirds the yield stress, will initially 
cyclicly harden and then alternately soften and harden, especially if 
there are frequent rests in the fatigue history. (GHT) 


27138 Alloy 800 - An international conference on its applications 
and properties. van de Voorde, M.; Betteridge, W. (Stichting Reac- 
tor Centrum Nederland, Petten). Werkst. Korros.; 29: No. 8, 525- 
528(Aug 1978). 

The meeting was arranged around a number of keynote 
papers, each reviewing the current position with regard to a main 


area of interest and supplemented by short contributions dealing 
with recent or current work relating to that area. The complete 
content of the conferences was reviewed in a final session and the 
present article is based on the summary then presented. Besides 
general studies and special engineering applications, the use of Alloy 
800 in the field of reactor technology is reported with view to 
special problems which arise under reactor working conditions. 


27139 Initial development of a yield point due to carbon in nickel 
200 during static strain aging. Cribb, W.R. (Republic Steel Corp., 
Cleveland, OH); Reed-Hill, R.E. Metall. Trans., A; 9: No. 7, 887- 
890(Jul 1978). 

A model is proposed for the development of the first stage of 
the yield point return in Nickel 200. It is assumed that immediately 
after straining and unloading, vacancies created during deformation 
become trapped by interstitial carbon atoms. The carbon-vacancy 
pairs thus formed then reorient quickly in the stress fields of nearby 
dislocations thus reducing the dislocation line energy so that disloca- 
tion pinning occurs. This model is based on a hypothesis proposed 
by Rose and Glover in 1966 for austenitic stainless steel. 


27140 Effect of aging and cold working on the high-temperature 
low-cycle fatigue behavior of alloy 800H. Part I. The effect of harden- 
ing processes on the initial stress—strain _— Villagrana, R.E. 
(General Atomic Co., San Diego, CA); K J.L.; Ellis, J.R.; 
Gantzel, P.K. Metall. Trans., A; 9: No. Z 937-934(ul 1978). 

The individual and combined effects of cold working (5 and 
10%) and aging (4000 and 8000 h at 538 to 760°C) on the micros- 
tructure and high-temperature yield strength of alloy 800H have 
been investigated. The specimens were tested at the aging tempera- 
tures. During testing some of the specimens showed the Principal 
enon of serrated yielding. In order of importance, the principal 
hardening agents observed in this work were: cold work, the p vee of 
tation of CresCs at the grain boundaries, and, in some cases, 
precipitation of a Perovskite-type y’ phase in the grain ‘tanta. 


27141 Evidence for subgrain formation in an Al—Mg alloy at low 
stresses. Mohamed, F.A. Metall. Trans., A; 9: No. 7, 1013-1014(Qul 
1978). 

Creep characteristics of solid-solution alloys indicate that 
substructures developed in alloys of the metal class (stress yee 
= 5) and those of the alloy class (stress exponent = 3) are different 
In alloys of the metal class, a regular array of subgrains is formed, 
and the substructure observed is, similar to that of pure metals. 
Substructures observed in alloys of the alloy class exhibit two 
features: (a) subgrains are not generally developed, or, if formed, are 
found in the vicinity of grain boundaries, and (b) dislocations are 
wavy and homogeneously distributed. Creep data of Al—2% M: 
show a transition in behavior from viscous glide control to clim 
control when the shear stress is reduced, and there is a tendency to 
form sub-boundaries in the low-stress-regime. 


27142 Influence of temperature and strain rate on the mechanical 
behavior in uranium, Lee, K.S.; Park, W.K. J. Korean Nucl. Soc.; 10: 
No. 2, 73-78(Jun 1978). (In English and Korean). 

The effect of temperature and strain rate on the deformation 
behavior of a-uranium was investigated in the temperature 
300° to 550°C by strain rate chage test. Strain rate sensitivity, 
activation volume, strain rate sensitivity exponent and dislocation 
velocity exponent were determined. The strain rate sensitivity expo- 
nent increases with strain below 400°C, while the exponent de- 
creases with strain above 500°C. It is believed that the\increase of 
strain rate sensitivity exponent with strain below 400°C can be 
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attributed to an increase in internal stress as a result of work 
hardening while decrease of the exponent with strain above 500°C is 
due to predominance of thermal softening over work hardening 
because more slip system are active in deformation above 500°C. 


27143 Kinetics of cavity growth and creep fracture in silver 
containing implanted grain boundary cavities. Goods, S.H.; Nix, W.D. 
(Stanford Univ., CA). Acta Metall.; 26: No. 5, 739-752(May 1978). 

An experimental technique was developed for implanting 
water vapor bubbles (H2O/sub (v)/) of fixed size and spacing along 
the grain boundaries of polycrystalline silver. The effects of this 
microstructure on the creep fracture behavior have been studied by 
conducting constant stress creep tests over the temperature range 
200 to 550°C. The stress and temperature dependence of creep 
fracture has been determined for samples containing 1 ~m diameter 
gas bubbles spaced 10 um apart. The time to rupture varies with the 
applied stress as: t/sub r/ ~ o~* 7. The activation energy for the 
creep fracture is found to be 85.5 kJ/mol, which is in close agree- 
ment with the activation energy for surface self diffusion. Scanning 
electron microscopy of the creep fracture surfaces indicates a brittle 
intergranular failure. The grain boundary facets on the fracture 
surface exhibit a dimpled structure. The spacing of these dimples 
corresponds to the initial gas bubble spacing, indicating that fracture 
occurs solely by the growth of the pre-existing gas bubbles. It is 
found that the stress, temperature and microstructural dependence of 
the rupture time, as well as the absolute rupture time itself, can be 
described accurately by a model of lenticular cavity growth and 
creep fracture proposed by Chuang and Rice. In this treatment, self 
diffusion along the cavity surface is the rate limiting step and the 
rupture time is predicted to vary as o~°, in close agreement with the 
experimental data. 


27144 Coalescence of large grain boundary cavities in silver 
during tension creep. Goods, S.H.; Nix, W.D. (Stanford Univ., CA). 
Acta Metall.; 26: No. 5, 753-758(May 1978). 

An experimental technique for implanting water vapor bub- 
bles in silver was used to produce a uniform distribution of very 
large cavities along the grain boundaries of high purity silver. By 
implanting these very large bubbles prior to the onset of creep, the 
kinetics of the final stages of creep cavity growth and coalescence 
can be studied. The stress and temperature dependence for the 
creep-rupture of silver with grain boundary cavities initially 12 »m 
in diameter and spaced 20 ym apart has been determined for the 
temperature range 200 to 400°C. It is found that the time to rupture 
depends on the applied stress: t/sub r/ ~ o~*. The activation energy 
for creep rupture of silver with this microstructure is 199 kJ/mol 
above 300°C and about 103 kJ/mol below that temperature. The 
stress and temperature dependence for the creep-rupture of the 
embrittled silver appears to be identical with the stress and tempera- 
ture dependence for the creep of silver itself suggesting that the final 
stages of cavity growth consists of the plastic tearing of the ligament 
material between the cavities. Scanning electron microscopy of the 
fracture surfaces reveals brittle, intergranular grain boundary facets. 
These facets exhibit uniformly distributed dimples, the spacing of 
which corresponds to the initial gas bubble spacing, indicating that 
fracture occurs solely by the growth of the pre-existing gas bubbles. 


27145 Shape memory effects in a uranium + 14 at. % niobium 
alloy. Vandermeer, R.A.; Ogle, J.C.; Snyder, W.B. Jr. (Oak Ridge 
National Lab., TN). Scr. Metall; 12: No. 3, 243-248(Mar 1978). 

There is a class of alloys that, on cooling from elevated 
temperatures, experience a martensitic phase change. Some of these, 
when stressed in the martensitic state to an apparently plastic strain, 
recover their predeformed shape simply by heating. This striking 
shape recovery is known as the "shape memory effect’ (SME). Up 
to a certain limiting strain, €/sub L/, 100% shape recovery may be 
accomplished. This memory phenomenon seems to be attributable to 
the thermoelastic nature of and deformational modes associated with 
the phase transformation in the alloy. Thus, shape recovery results 
when a stress-biased martensite undergoes a heat-activated reversion 
back to the parent phase from which it originated. There are 
uranium alloys that demonstrate SME-behavior. Uranium-rich, ura- 
nium—niobium alloys were the first to be documented; New experi- 
mental observations of SME in a polycrystalline uranium—niobium 
alloy are presented. This alloy can exhibit a two-way memory under 
cetain circumstances. Additional indirect evidence is presented sug- 
gesting that the characteristics of the accompanying phase transfor- 
mation in this alloy meet the criteria or “selection rules’ deemed 
essential for SME. 


27146 Chemomechanical effect in doped and intrinsic silicon. 
Yost, G.H.; Williams, W.S. (Univ. of Illinois, Urbana). J. Am. 
Ceram. Soc.; 61: No. 3-4, 139-142(Mar 1978). 

The electrochemical environment of a solid affects its near- 
surface hardness. A zero zeta potential for a nonmetal in an electro- 
lyte can correspond with a maximum surface hardness. The present 
study shows that for doped and intrinsic silicon the concentration of 
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electrolyte which gives the most negative zeta potential corresponds 
with a minimum surface hardness. 


27147 Titanium condenser tubes—problems and their solutions 
for wider application to large surface condensers. Sato, S.; Sugiyama, 
Y.; Nagata, K.; Namba, K.; Shimono, M. Sumitomo Light Met. Tech. 
Rep.; 19: No. 1-2, 12-20(Jan 1978). 

To meet the demand for high reliability condensers for ther- 
mal and nuclear power plants, especially for PWR plants, the 
condensers installed entirely with titanium tubes have been investi- 
gated and used. Some difficulties from conventional copper alloy 
tubes exist. Further investigations are necessary on three items: (1) 
tube vibration; (2) joining tubes to tube plate; (3) fouling (bio- 
fouling) control. Literature survey on the tube vibration suggests 
that the probability of tube vibration due to decreased stiffness of 
titanium tubes in comparison with conventional copper alloy tubes 
can be decreased by designing the proper span length between 
supports. Experiments on seal welding of tubes to a tube plate have 
successfully proved that pulsed TIG arc welding is applicable to get 
reliable and strong joints, even on site, by suitable countermeasures. 
Experiments on the fouling (bio-fouling) of titanium tubes in marine 
application reveal that the increased fouling of titanium tubes could 
be controlled by proper application of sponge ball cleaning. 


27148 Effects of silicon additions and retained austenite on stress 
corrosion cracking in ultrahigh strength steels. Ritchie, R.O. (Massa- 
chusetts Inst. of Technology, Cambridge); Castro Cedeno, M.H.; 
Zackay, V.F.; Parker, E.R. Metall. Trans., A; 9: No. 1, 35-40(Jan 
1978). 

A study was made of the effects of silicon additions and of 
retained austenite on the stress-corrosion cracking (SCC) behavior of 
commercial ultrahigh strength steels (AISI 4340 and 300-M) tested 
in aqueous solutions. By comparing quenched and tempered struc- 
tures of 4340 and 300-M (i) at equivalent strength and (ii) at their 
respective optimum and commercially-used heat-treated conditions, 
the beneficial role of silicon addition on SCC resistance is seen in 
decreased Region II growth rates, with no change in K/sub ISCC/. 
The beneficial role of retained austenite is demonstrated by compar- 
ing isothermally transformed 300-M, containing 12% austenite, with 
conventionally quenched and tempered structures of 300-M and 
4340, containing less than 2% austenite, at identical yield strength 
levels. Here, the isothermally transformed structure shows an order 
of magnitude lower Region II SCC growth rates than quenched and 
tempered 300-M and nearly two orders of magnitude lower Region 
II growth rates than 4340, K/sub ISCC/ values remaining largely 
unchanged. The results are discussed in terms of hydrogen embrittle- 
ment mechanisms for SCC in martensitic high strength steels in the 
light of the individual roles of hydrogen diffusivity and carbide type. 


27149 Effect of hydrogen on fatigue crack propagation in vanadi- 
um. Chung, D.W. (Univ. of Manitoba, Winnipeg); Stoloff, N.S. 
Metall. Trans., A; 9: No. 1, 71-78(Jan 1978). 

The influence of hydrogen on fatigue crack propagation in 
unalloyed vanadium and several hydrogen-charged vanadium alloys 
has been investigated. The Paris—Erdogan equation, da/dN = 
C(AK)/sup m/, was approximately obeyed for all alloys. Crack 
growth rates were lowest in vanadium and dilute vanadium-hydro- 
gen alloys, and were not very sensitive to volume fraction of 
hydrides in more concentrated alloys. The crack growth exponent, 
m, is inversely proportional to the cyclic strain hardening rate, n’, 
and the rate constant C is inversely proportional to the square of the 
ultimate tensile stress, o/sub UTS/: metallographic examination 
showed hydride reorientation and growth in the originally hydrided 
alloys. No stress-induced hydrides were observed in V-H solid- 
solution alloys. Fractures in hydrided materials exhibited cleavage- 
like features, while striations were noted in unalloyed vanadium and 
dilute solid-solution alloys. 


27150 Least-squares analysis of the thick-film solution to the 
diffusion equation. Reed, D.J.; Wuensch, B.J. (Massachusetts Inst. of 
Tech., Cambridge). J. Am. Ceram. Soc.; 61: No. 11-12, 538(1978). 

A mathematical treatment for using least-squares analysis of 
the thick-film solution to the diffusion equation is discussed. (FS) 


27151 Consistency of stress corrosion cracking behavior of urani- 
um alloys in three environments. DeJarnette, H.M.; Fishman, S.G. 
(Naval Surface Weapons Center, Silver Spring, MD). Corrosion; 33: 
No. 10, 351-357(Oct 1977). 

The consistency of stress corrosion cracking (SCC) behavior 
of U-2%Mo, U-3/4% Quad (U-0.71Mo-0.75Nb-0.81Zr-0.46Ti), and 
U-3/4% Quint (U-0.84Mo-0.75Nb-0.86Zr-0.16V-0.44Ti) was studied 
in three environments: moist air, salt contaminated moist air, and salt 
water. Time-to-failure for four-point bend specimens decreased as 
the environment changed from moist air to salt contaminated moist 
air to salt water for all the alloys except U-3/4%Ti, in which no 
cracking in salt water was observed during the time of the test. 
Fracture modes for the four alloys were predominantly quasi-clea- 
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vage, although some intergranular fracture was observed in salt 
water environments. 


27152 Factors influencing the embrittlement of cold worked high 
alloy materials in H2S environments. Kane, R.D.; Watkins, M.; 
Jacobs, D.F.; Hancock, G.L. (Exxon Production Research Co., 
Houston, TX). Corrosion; 33: No. 9, 309-320(Sep 1977). 

The resistance of several high strength nickel and cobalt base 
alloys to embrittlement in aqueous H2S containing environments was 
examined. The alloys evaluated were Hastelloy Alloy C-276 and 
Alloy C-4, Inconel 625, and MP35N. Materials were received as 
tubing in the cold reduced condition and were subjected to various 
heat treatments ranging from 148 to 593 C (300 to 1100 F) for times 
from 10 minutes to over 500 hours. The effect on cracking suscepti- 
bility of: cold working, aging time and temperature, sample orienta- 
tion, galvanic interaction with steel, and environmental temperature 
and composition were determined. Aging for very short periods at 
high temperature [482 to 593 C (900 to 1100 F)/10 minutes] or oe 
longer times at low temperatures [148 to 204 C (300 to 400 F)/~ 
hours] reduced the resistance of these materials to hydrogen Bok ay 
lement. Behavior was dependent on galvanic interaction with steel 
and on sample orientation. Failures were limited to samples that 
were coupled to steel and stressed in the transverse direction. No 
failures were observed in any longitudinally stressed specimens, or in 
transversely stressed specimens without steel couples. Elevated tem- 
perature environments were beneficial in reducing the susceptibility 
to cracking and brittle failure. Results are discussed in terms of 
hydrogen embrittlement. Also, the metallurgical reactions occurring 
during aging are examined to determine their possible role in the 
hydrogen embrittlement behavior of these materials. 


27153 Orientation dependence of the yield stress of Nis(Al,W). 
Kuramoto, E.; Pope, D.P. (Univ. of Pennsylvania, Philadelphia). 
Acta Metall.; 25: 485-488(1977). 

Compression yield stress measurements over the temperature 
range 77 to 1150 K have been made on single crystals of Nis(Al,W) 
for four different crystal orientations. The yield stress increased with 
increasing temperature from 77 K and showed peaks in the range 
800 to 1000 K depending upon orientation. Both the rate of yield 
stress increase and the peak temperature were functions of orienta- 
tion. Specimens having orientations near [111] showed higher yield 
stresses and lower peak temperatures, while specimens with orienta- 
tions near [001] showed lower yield stresses and higher peak tem- 
peratures. These results can be explained by the cross slip model, 
namely, the formation of sessile segments on mobile screw disloca- 
tion by thermally aided cross slip. 


27154 Brittle grain boundary fracture in iridium. Rohr, D.L. 
(Los Alamos Scientific Lab., NM); Hecker, S.S.; Murr, L.E. pp 294- 
295 of 35th annual proceedings of the Electron Microscopy Society 
of America. Bailey, G.W. (ed.). Ithaca, NY; Electron Microscopy 
Society of America (1977). 

From 35. annual proceedings of the Electron Microscopy 
Society of America; Boston, MA, USA (1977). 

Iridium is a most interesting fec metal with a high melting 
point (2443°C) and extremely high elastic moduli (Young’s modulus 
of 76 million psi). Single crystals of Ir fail by brittle cleavage and 
polycrystalline Ir fails by brittle intergranular fracture at tempera- 
tures below 1000°C. The grain boundary structure of Ir was studied 
by transmission electron microscopy. 


27155 Microstructure and properties of a Cu—Ni—Cr spinodal 
alloy. Wu, C.K.; Thomas, G. (Univ. of California, Berkeley). Metall. 
Trans., A; 8: 1911-1916(1977). 

A commercial Cu-28%Ni-2.8%Cr alloy has been heat treated 
to produce spinodal structures. Conventional transmission electron 
microscopy (TEM) and diffraction have been used to study the 

spinodally decomposed product and to measure the wavelengths in 
t e specimens. It is found that the coarsening of coherent particles 
obeys the relation Aat/sup '/s/ at 700°C and Aat/sup 1/4/ at 600°C. 
Loss of coherency is observed only when aging at 700°C and A ~ 
1000A, when interfacial dislocations with b = a/2 <110> are 
created after which the coarsening rate is accelerated. Tensile tests 
were performed to measure mechanical properties of the aged sam- 
ples, and the fracture surfaces were examined by scanning electron 
microscopy. The correlations of microstructural changes and me- 
chanical properties are discussed. 


27156 Struktura deformirovannykh metallov. (Structure of de- 
formed metals). Bernshtein, M.L. Moscow, USSR; Metallurgiya 
(1977). 432p. 

A teaching aid for students at metallurgical and machine- 
building institutions of higher learning. It can also be used by 
engineering-technical personnel and scientists. A presentation is 
made of physical concepts on the mechanism of plastic deformation 
and its effect on fine structure, structure and properties of metals and 
alloys. An examination is made of the processes of recovery, poly- 
gonization and recrystallization during the heating of cold-deformed 


MATERIALS 2615 


metals. The influence of thermal deformation is described to account 
for the interaction between admixture atoms and dislocations, phase 
and structural transformations. An examination is made of the phe- 
nomenon of superplasticity. Special attention is given to the 

of hot deformation. An analysis is made of phenomena at the reaper of 
hardening steel as a result of thermo-mechanical processing, includ- 
ing controlled rolling. 


27157 Role of twinning and transformation in hydrogen embritt- 
lement of austenitic stainless steels. Caskey, G.R. Jr. (Savannah 
River Lab., Aiken, SC). pp 437-449 of Environmental de tion of 
engineering materials. Louthan, M.R. Jr.; McNitt, R.P. (eds.). 
Blacksburg, VA; Virginia Polytechnic Inst. and State Univ. (1977). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

Internal hydrogen embirttlement may be viewed as an ex- 
treme form of environmental embrittlement that arises following 
prolonged exposure to a source of hydrogen. Smooth bar tensile 
specimens of three stainless steels saturated with deuterium (~ 200 
mol D2/m*) were pulled to failure in air at 200 to 400 K or in liquid 
nitrogen at 78 K. In Type 304L stainless steel and Tenelon ductility 
losses are a maximum around 200 to 273 K; Type 310 stainless steel is 
not embrittled at this hydrogen concentration. A distinct change in 
fracture mode accompanies hydrogen embrittlement, with fracture 
proceeding along coherent boundaries of pre-existing annealing tins. 
This fracture path is observed in Tenelon at 78 K even when 
hydrogen is absent. There is also a change in fracture appearance in 
specimens with no prior exposure to hydrogen if they are pulled to 
failure in high-pressure hydrogen. The fracture path is not identifi- 
able, however. Magnetic response measurements and changes in the 
stress-strain curves show that hydrogen Aine formation of 
strain-induced a'-martensite at 198 K in bot 304L stainless 
steel and Tenelon, but there is little effect in Type 2 304L stainless at 
273 K. 


27158 Uniaxial creep behavior of Type 304 SS tubular specimen. 
Wu, P.C.S. pp 653-661 of Environmental degradation of engineering 
materials. Louthan, M.R. Jr.; McNitt, R.P. (eds.). Blacksburg, VA; 
Virginia Polytechnic Inst. and State Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Axial creep measurements were made on Type 304SS tubular 
specimens at 1100°F in air. Specimens were tested in the solution 
annealed condition with the uniaxial stress and strain states intro- 
duced by axial loading. Axial deformation was measured by LVDT 
transducers and the measurements were processed to determine 
equivalent gauge length, axial stress and strains. The experimental 
results were evaluated based on the creep model, €/sub c/ = €/sub 
t/ (1-e/sup -rt/) + €/sub m/t. The coefficients, €, r, and €/sub m/ 
were derived for the constant load creep tests (7.7 to 25 ksi) at 
1100°F as a function of stress. The minimum creep rate, €/sub m/, 
does follow a definite trend with respect to the stress. In addition, a 
reasonably good agreement was observed between the values of €/ 
sub t/ and r obtained in this work and those reported in the literature 
for the same heat of material. A comparison was made between the 
present results and the stress-strain relationship derived from various 
creep models normally applied to Type 304 stainless steel at 1100°F, 
and a significant variation was observed. This variation probably 
stems from such factors as heat to heat variation, product form, 
testing procedures, curve fitting techniques, etc., but the dependence 
is not known quantitatively. This variation emphasizes the need to 
construct a creep model specifically for the analytical-experimental 
correlations which describe the strain-time relationship for a given 
engineering alloy. 


27159 Testing technique, stress state, and hydrogen embrittle- 
ment. Louthan, M.R. Jr.; McNitt, R.P.; Sridhar, N. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg). pp 745-754 of Environ- 
mental degradation of engineering materials. Louthan, M.R. Jr.; 
McNitt, R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. and 
State Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Hydrogen embrittlement may occur by at least two quite 
different mechanisms; strain added diffusion and dislocation trans- 
port. Both of these mechanisms cause sufficient hydrogen to be 
accumulated at potential fracture initiation sites to cause embrittle- 
ment. Particular testing techniques often enhance one mechanism 
while suppressing the other and may have caused confusion. An 
experimental testing program eo ned to investigate both mecha- 
nisms under various stress states, hydrogen exposures and loading 
rates is described. 


27160 Reversible temper embrittlement. Stein, D.F. (Michi, 
Tech. Univ., Houghton). Annu. Rev. Mater. Sci.; 7: 123-153(199). 

Recent work with emphasis on the direct measurement of 
segregation of impurities and alloying elements as they relate to 
temper embrittlement of low-alloy steels is reported. Low-alloy 
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steels tempered between 320 to 525°C are embrittled by the segrega- 
tion of impurity and alloy elements to the grain boundaries. Segrega- 
tion occurs during tempering. Segregation in austenite is not impor- 
tant. Alloy elements promote impurity segregation. Embrittlement 
occurs by the reduction of cohesion at the grain boundaries. Antimo- 
ny and tin are most effective embrittlers. Carbon and boron enhance 
ductility. (FS) 


27161 Path dependence of the J-integral and the role of J as a 
parameter characterizing the near-tip field. McMeeking, R.M. 
(Brown Univ., Providence, RI). Am. Soc. Test. Mater., Spec. Tech. 
Publ.; No. 631, 28-41(1977). 

The J-integral has significant path dependence immediately 
adjacent to a blunted crack tip under small-scale yielding conditions 
in an elastic-plastic material subject to mode I loads and plane-strain 
conditions. Since the J-integral, evaluated on a contour remote from 
the crack tip, can be used as the one fracture-mechanics parameter 
required to represent the intensity of the load when small-scale 
yielding conditions exist, J retains its role as a parameter characteriz- 
ing the crack-tip stress fields, at least for materials modelled by the 
von Mises flow theory. Some results obtained using both the finite- 
element method and the slip-line theory are suggestive of a situation 
in which an outer field parameterized by a path-independent value of 
J controls the deformation in an inner or crack-tip field in which J is 
path dependent. The outer field is basically the solution to the crack 
problem when large deformation effects involved in the blunting are 
ignored. Thus, the conventional small-strain approaches in which the 
crack-tip deformation is represented by a singularity have been 
successful in characterizing such features as the crack-tip opening 
displacement in terms of a value of the J-integral on a remote 
contour. An interesting deduction concerns a nonlinear elastic mate- 
rial with characteristics in monotonic stressing similar to an elastic- 
plastic material. Since J is path independent everywhere in such a 
material, the stress and strain fields near the crack tip in such a 
material must differ greatly from those arising in the elastic-plastic 
materials studied so far. This result is of significance because it is 
believed that such nonlinear elastic constitutive laws can represent 
the limited strain-path independence suggested by models for plastic 
flow of polycrystalline aggregates based on crystalline slip within 
grains. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 27070, 27072, 27121, 27205, 
27274, 27460 


27162 (AD-A—056277) A far-infrared laser study of Josephson 
point contacts. Technical report. Weitz, D.A. (Harvard Univ., Cam- 
bridge, MA (USA). Div. of Applied Sciences). May 1978. Contracts 
N00014-77-C-0085;N00014-75-C-0648. 151p. (TR—14). NTIS PC 
A08/MF AOl1. 

The high-frequency behavior of niobium cat-whisker point 
contacts is studied using radiation from an optically pumped far- 
infrared (FIR) laser. The FIR molecular laser had a dielectric- 
waveguide cavity and was pumped by a CO2 laser. The use of 
capacitive-mesh output couplers is extended throughout the FIR 
spectrum, between 42 micrometers and 1.2 mm, and have found the 
optimum grid constants for several lines. At shorter wavelengths, 
the laser performance was improved by the use of a novel hybrid 
capacitive-mesh hole output coupler. The coupling of the FIR 
radiation to the point contact is found to depend in a simple manner 
on the resistance of the contact. The FIR laser radiation induces 
constant-voltage steps on the dc I-V curves of our junctions, allow- 
ing us to study the high-frequency ac Josephson effect. 


27163 (ANL—78-79) Materials technology for coal-conversion 
processes. Fourteenth quarterly report, April-June 1978. Ellingson, 
W.A. (Argonne National Lab., IL (USA)). Apr 1978. Contract W- 
31-109-ENG-38. 56p. Dep. NTIS, PC A04/MF AOI. 

Optical and SEM examinations of alumina, alumina—chrome, 
magnesia—chrome, and chrome—spinel refractories exposed to acid 
slags in some previous test runs show that spinel reaction products 
form at the slag-refractory interface. Ultrasonically measured ero- 
sive-wear data on the HYGAS cyclone have been obtained after 
more than 3000 h of operation; the linear rate is nearly the same as 
that observed in past examinations. A field test program for acoustic 
valve-leakage-detection systems for use at the Morgantown Energy 
Technology Center was planned. Uniaxial tensile data were generat- 
ed for Incoloy 800, Type 310 stainless steel, U.S. Steel Alloy 18-18-2, 
and Inconel 671 after 3.6 months exposures to multicomponent gas 
mixtures that simulate a coal-gasification environment. The preexpo- 
sure of the materials to complex gas mixtures resulted in a decrease 
in ultimate tensile strength with only minimal changes in the uniform 
strain over the range of ~ 4 to 13%. Installation work continued on 
the high-temperature erosion apparatus. Failed components from the 
HYGAS Ash Agglomerating Gasifer (dipleg, thermowell and pres- 
sure tap) and the Synthane pilot plant (CO2-compressor unloading 
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fingers, eighth-floor oxygen line, steam heat up line, raw-gas scrub- 
ber, char-transfer line, oxygen line No. 1203 and oxygen line No. 
1381) were examined. 


27164 (BNL—24957) Degradation mechanism of Nbs;Sn compos- 
ite wires under tensile strain at 4.2 K. Luhman, T.; Suenaga, M.; 
Welch, D.O.; Kaiho, K. (Brookhaven National Lab., Upton, NY 
(USA)). 28 Sep 1978. Contract EY-76-C-02-0016. 13p. (CONF- 
780952—32). Dep. NTIS, PC A02/MF AOl. 

From — superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Bronze-processed NbsSn composite wire conductors exhibit 
changes in their superconducting parameters when strained in ten- 
sion. This paper describes a detailed study of the effect of strain on 
critical current and an analysis by optical and SEM techniques of 
crack formation in the NbsSn layer under strain. The effect of strain 
history on both reversible and irreversible changes in critical current 
and the roles of differential thermal contraction induced residual 
strains and of NbsSn cracking are discussed. 


27165 (CONF-780868—2) Moessbauer studies of ternary super- 
conductors. Kimball, C.W.; Van Landuyt, G.L.; Barnet, C.D.; 
Shenoy, G.K.; Dunlap, B.D.; Fradin, F.Y. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 21p. Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on the applications of the Moessbauer 
effect; Kyoto, Japan (28 Aug 1978). 

Moessbauer studies of the ternary Chevrel phase and rare 
earth rhodium boride superconductors have been made. Anomalous 
phonon properties at the Sn site in SnMoeSs, SnMoeSes, and Lao 
98SMo o2MoeSes have been investigated. Studies of polarization of 
conduction electrons at the site of the magnetic ion have been made 
by means of the 'Eu Moessbauer effect in Eu/sub x/Sn/sub 1-x/ 
MoeSs and the effects of such polarization on superconducting 
properties discussed. The Moessbauer effect in '**Er has been used 
to investigate the electronic ground state in the ternary compound 
ErRh,B, both in the superconducting and magnetically ordered 
States. 


27166 (COO—1198-1224) Nuclear magnetic resonance study of 
hydrogen motion and trapping in a niobium. Shalvoy, R.S. (Illinois 
Univ., Urbana (USA). Dept. of Metallurgy and Mining Engineer- 
ing). 1978. Contract EY-76-C-02-1198. 130p. Dep. NTIS, PC A07/ 
MF AOI. 


Thesis. 

The relaxation of the proton nuclear magnetization was meas- 
ured in aera samples of 1 to 4 at. % hydrogen over 
the temperature range 130 K to 360 K. Over much of the tempera- 
ture range, the relaxation of the magnetization was described by two 
relaxation times, one ascribed to the protons in the a phase and the 
other to the protons in the 8 phase. 


27167 (IS-M—174) Permeability, gnet hanical coupling 
and magnetostriction in grain-oriented rare earth—iron alloys. 
Savage, H.T.; Abbundi, R.; Clark, A.E.; McMasters, O.D. (Naval 
Surface Weapons Center, Silver Spring, MD (USA); Ames Lab., IA 
(USA)). 1978. Contract W-7405-ENG-82. 10p. (CONF-781114—11). 
Dep. NTIS, PC A02/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

Grain-oriented samples of highly magnetostrictive rare 
earth—iron compounds have successfully been prepared. These sam- 
ples possess lower inhomogeneous strains than found in the random 
polycrystalline RFez compounds, resulting in much higher values of 
relative permeability (u/sub r/) and magnetomechanical coupling 
(Kss). A partiallly oriented Tb 2Dy 22Ho ssFe: 95 sample was 
prepared using a pyrolytic Bridgman type boron nitride crucible. At 
a bias field of 100 Oe kss = .73, which is considerably larger than 
found in the random polycrystal of the same composition. A relative 
permeability of 36 occurs in this same sample when a low ac drive of 
1.6 Oe rms is used. A second fabrication method using a horizontal 
zone technique with a supporting cold finger was employed to grow 
the ternary Tb 27Dy 73Fe: 98. The low ac drive values of kss and p/ 
sub r/ were .74 and 19 respectively. The permeability at low bias 
was found to possess a sharp ac drive dependence. Near zero bias, 
when the drive was changed from 1.6 Oe rms to 13 Oe rms, p/sub r/ 
in the quaternary increased from 36 to 98. In the ternary the values 
of /sub r/ near zero bias increased from 19 to 61. Magnetostriction 
measurements on both samples show a significant increase in dA/dH 
and A/sub s/ over the random polycrystals. 


27168 (LA-UR—78-2712) Magnetic ordering of Gd/sub x/Er/ 
sub 1-x/Rh,B, near the superconducting region. Kohn, S.; Wang, 
R.H.; Smith, J.L.; Huang, C.Y. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 10p. (CONF-781114—3). 
Dep. NTIS, PC A02/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 
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Portions of document are illegible. 

Gd/sub x/Er/sub 1-x/Rh,B, exhibits superconductivity at 
some critical temperature T/sub c/ followed by the onset of long- 
range ferromagnetic ordering at a lower temperature and a loss of 
superconductivity for x < x/sub c/ = 0.28, where x/sub c/ is the 
critical concentration at which superconductivity is suppressed. For 
x above x/sub c/, the compound is no longer superconducting but is 
still magnetically ordered. We have made ac resistivity R, ac mag- 
netic susceptibility chi, and dc magnetization measurements on sam- 
ples with x near x/sub c/. For x = 0.28, the salient features for the R 
and chi measurements are: (1) In zero external field a sharp maxi- 
mum in the ac chi(T) and a minimum in R(T) are observed. With a 
small external dc magnetic field (~ 10? Oe), the extrema in chi(T) 
and R(T) are depressed and smeared considerably with a corre- 
sponding shift in the temperatures at which the extrema occur. (2) 
The sample is not superconducting down to 0.6 K. (3) In the 
presence of a dc magnetic field, a second ac chi peak apppears at a 
slightly higher temperature. (4) The field dependence of the ac 
susceptibility resembles that of a spin glass. Details of the field 
dependence of these observations and the nature of these phenomena 
will be presented. 


27169 (SAND—78-1419C) Observation of the dynamic behavior 
of the antiferromagnetic-ferromagnetic phase transition in the one- 
dimensional spin 1/2 antiferromagnet a-CuNSal. Azevedo, L.J.; 
Narath, A.; Richards, P.M.; Soos, Z.G. (Sandia Labs., Albuquerque, 
NM (USA); Princeton Univ., NJ (USA). Dept. of Chemistry). 1978. 
Contract EY-76-C-04-0789. 10p. (CONF-781114—5). Dep. NTIS, 
PC A02/MF AOl1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

Proton spin lattice relaxation rates in the spin-1/2 Heisenberg 
antiferromagnet a-CuNSal have been measured in applied fields up 
to 125 kOe in the temperature range 1 to 4 K. All inequivalent 
protons in the unit cell can be identified. The strong coupling of 
protons close to the antiferromagnetic (AF) chain provides an op- 
portunity to use 'H spin lattice relaxation rates, T;~', to probe the 
dynamics of the spin system through the antiferromagnetic-ferro- 
magnetic (AF-F) phase transition as the critical field, H/sub c/, is 
exceeded. The AF-F phase transition is observed at H/sub c/ = 4J/ 
g/sub e/u/sub B/(J/k/sub B/ = 3.04 K) as a strong enhancement of 
T.~‘. For fields above H/sub c/, the proton T,~! decreases over 4 
orders of magnitude. The effect of increasing temperature is to 
broaden the peak in T,~? and move it to lower field. The uniform 
magnetization of the AF spin system, as measured by proton reso- 
nance shifts, is in excellent agreement with calculations by Bonner 
and Fisher. The behavior of the relaxation rate can be understood in 
terms of the fermion representation. 


27170 (UCRL—80114) Thermodynamic characterization of 
liquid metals at high temperature by isobaric expansion measurements. 
Gathers, G.R.; Shaner, J.W.; Hodgson, W.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Jun 1978. Con- 
tract W-7405-ENG-48. 26p. (CONF-7806115—1). Dep. NTIS, PC 
A03/MF AOl1. 

From 6. thermophysical properties conference; Dubrovnik, 
Yugoslavia (26 Jun 1978). 

Results of isobaric expansion measurements for platinum are 
presented, including simultaneous values for enthalpy, specific 
volume, temperature and electrical resistivity in tabular form as well 
as numerical fits up to 7500 K. The specific heat for the liquid is C/ 
sub p/ = 5.85 +- 0.30 R and is essentially constant up to 7500 K. 
The bulk thermal expansion coefficient increases from ~ 7.5 x 
10-°K~! at melt to ~ 1.03 x 10°*K™! at 7500 K. The heat of fusion 
observed is Ah = 0.14 +- 0.03 MJ/kg and the melting point slope 
with pressure is estimated to be dT/sub m//dp =31 +- 10 K/GPa. 
The estimated critical parameters are T/sub c/ = 9285 K, P/sub c/ 
= 0.9492 GPa, v/sub c/ = 2.120 x 10-4 m*/kg, and z/sub c/ = 
0.5085. Preliminary results of a new sound velocity technique are 
discussed for lead. This technique will allow determination of specif- 
ic heat c/sub v/, isothermal compressibility K/sub T/ and the 
constant temperature volume derivatives of entropy and internal 
energy, as well as the Gruneisen parameter y/sub G/. 


27171 Lattice dynamics of hep Ti. Stassis, C.; Arch, D.; 
Harmon, B.N.; Wakabayashi, N. (Ames Laboratory: U.S. Depart- 
ment of Energy and Department of Physics, Iowa State University, 
Ames, Iowa 50011). Phys. Rev., B; 19: No. 1, 181-188(1 Jan 1979). 

Inelastic-neutron-scattering techniques have been used to 
study the lattice dynamics of hcp Ti. The phonon dispersion curves 
along the [001], [100], and [110] symmetry directions were deter- 
mined at 295, 773, and 1054 K. As the temperature decreases, we 
observe a rather large increase in the frequencies of all but the 
[001]LO branch. The zone-center mode of the [001]LO branch 
softens appreciably and at room temperature this branch exhibits a 
dip at the zone center. These features of the phonon spectrum of hcp 
Ti bear a striking resemblance to those of hcp Zr and seem to be 
characteristic of the transition metals of column IV of the Periodic 


MATERIALS 2817 


Table. The data were used to evaluate the lattice specific heat at 
constant pressure as a function of temperature. The calculated total 
specific heat, obtained by taking into account the electronic contri- 
bution, was found to agree, to within experimental uncertainties, 
with the results of direct specific-heat measurements. 


27172 Heisenberg exchange in heavy rare-earth alloys. Legvold, 
S. (Ames Laboratory-United States Department of Energy and 
Department of Physics, Iowa State University, Ames, Iowa 50011). 
Phys. Reyv., B; 19: No. 1, 446-447(1 Jan 1979). 

It is shown that the highest-ordering temperatures of heavy 
rare earths and alloys among the heavy rare earths follow the 
Heisenberg spin dependence 8 (S + 1). The so-called anomalous 
behavior of alloys of heavy rare earths with Sc and Y is explained in 
terms of a combination of enhanced conduction-electron polarization 
and conduction-electron scattering by solute atoms. 


27173 Raman scattering measurements of the E/sub g/ optical 
phonon in V;Si. Wipf, H.; Klein, M.V.; Chandrasekhar, B.S.; Ge- 
balle, T.H.; Wernick, J.H. (Department of Metallurgi Engineering 
and Materials Research Laboratory, ey of Illinois at Urbana- 
Champaign, Urbana, Illinois 61801). Phys. Rev. Lett; 41: No. 25, 
1752-1754(18 Dec 1978). 

We report Raman scattering measurements on the E/sub g/ 
(T:2* ) optical phonon measured from 50—340 K on a single crystal 
of VsSi. This phonon line has an anomalous width, and 
temperature dependence, suggesting direct coupling between the 
phonon and electronic excitations. 


27174 Transition metals: d-band hybridization, electronegativities 
and structural stability of intermetallic compounds. Watson, R.E.; 
Bennett, L.H. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., B; 18: No. 12, 6439-6449(15 Dec 1978). 

An electronegativity scale is derived for the noble and transi- 
tion metals, based on their electron-band theory description. The 
tendency of d-band electron and hole states to hybridize is used to 
estimate the propensity for a particular metal to gain or lose d- 
electron count and this, in turn, is used to provide the basis of the 
electronegativity scale. Overall agreement of this scale with 
Miedema’s and Pauling’s electronegativity is remarkably good, 
granted the widely divergent bases of the three scales. The results, 
combined with an average electron vacancy count, are then used in 
structural maps of transition-metal—transition-metal alloy systems. 


27175 Electron-phonon interaction and lattice thermal conductiv- 
ity. Butler, W.H.; Williams, R.K. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Phys. Rev., B; 18: No. 12, 6483-6494(15 
Dec 1978). 

Phonons in a metal have a finite lifetime due to the emission 
of electron-hole pairs. This process leads to an electron-phonon 
contribution W/sub e/p/sup p/ to the thermal resistance, which 
limits the lattice thermal conductivity x/sub p/. We present a 
summary of the available experimental data on W/sub e/p/sup p/, 
emphasizing uncertainties and contrasting results from different 
types of experiments. Methods of obtaining better data are suggest- 
ed. We show that the available data are in fair t with a 
simple theoretical estimate lim(T — O) W/sub e/p/sup p/(T/@/sub 
D/)? = 0.42 2/sup 1/3//sub a/ N A (K cm/W), where 0/sub a/ is 
the atomic volume in A°, N is the Fermi-energy density of states (1 
spin) in states/eV, and A is the electron-phonon mass enhancement. 
The fact that most of the experimental points fall below this estimate 
is probably the result of anisotropy and mode dependence of the 
electron-phonon coupling. 


27176 Self-diffusion in tungsten. Mundy, J.N.; Rothman, S.J.; 

Lam, N.Q.; Hoff, H.A.; Nowicki, L.J. (Materials Science Division, 
Argonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
B; 18: No. 12, 6566-6575(15 Dec 1978). 

Self-diffusion in tungsten single crystals has been measured 
over the temperature range 1700—3400 K (encompassing a range of 
nine orders of magnitude in the diffusion coefficient D). The plot of 
InD vs 1/T is curved, and can be fitted by a sum of two ex ponen- 
tials, D = 0.04 exp(-5.4seV/kT) + 46 exp(-6.9 x eV/kT) cm? sec™}, 
the first of which probably represents diffusion by single vacancies. 


27177 Iz; soft-x-ray emission and absorption spectra of Na. 
Callcott, T.A.; Arakawa, E.T.; Ederer, D.L. (Health and Safety 
Research Division, Oak Ridge National Laboratory, Oak Ridge. 
Tennessee 37830). Phys. Rev., B; 18: No. 12, 6622-6630(15 Dec 1978) 
The L2s soft-x-ray emission (SXE) and soft-x-ray absorption 
(SXA) edges have been measured. The SXE edges were measured at 
temperatures between 85 and 380 K, and analyzed to obtain ed 
positions and widths. The widths increased from T'/sub SXE/ = 160 
meV at 85 K to 150 meV at 320 K and to 180 meV above the 
melting point at 380 K. Both SXE and SXA edges were measured at 
100 K with the same spectrometer, and the data were analyzed to 
obtain values of the edge widths (T/sub SXE/ = 100 meV and ['/ 
sub SXA/ = 64 meV), of the many-body peaking parameter (a/sub 
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SXE/ = 0.15 and a/sub SXA/ = 0.24), of the gap between the 
edges (E/sub g/ = 74 meV), and of the excess width of the emission 
edge [(AT)? = ['?/sub SXE/ - ['?/sub SXA/ = 5900 (meV)?]. The 
values of E/sub g/ and (AI)? were used in the partial-lattice- 
relaxation theory of Almbladh to obtain a value of the core-hole 
lifetime broadening ([/sub 2p/ = 10 meV). We conclude that 
structure in the transition density of states, many-body effects, and 
lattice relaxation all have important effects on the edge structure, 
and suggest that rounding of the SXE edge by partial relaxation 
accounts for the smaller peaking parameter obtained from the SXE 
data as compared to the SXA data. 


27178 Energy-band theory of Auger line : Silicon L/sub 
2,3/VV and lithium KVV. Jennison, D.R. (Sandia Laboratories, Al- 
buquerque, New Mexico 87185). Phys. Rev., B; 18: No. 12, 6865- 
6871(15 Dec 1978). 

It is shown that one-electron band theory predicts the experi- 
mentally observed L/sub 2,3/VV Auger line shape of silicon and the 
KVV line shape of lithium, provided that the partial densities of 
states are properly normalized for the atomic orbital (AO) basis used 
to calculate the matrix elements. This normalization, when combined 
with matrix-element effects, is responsible for the dominance of p-p 
hole final states in the experimental spectra. The effect is equivalent 
to noting that with the atomic-orbital basis, the electronic charge is 
divided into atomic and overlap populations. Due to matrix-element 
effects, the latter does not contribute to the Auger process. Thus, 
Auger-electron spectroscopy is sensitive to the variation of the local 
atomic charge density across the valence band. Since the s AO 
contributes more to the overlap (bonding) charge than the p AO 
does, the s-like contribution is suppressed in the Auger line shape. 
The quality of the agreement with experiment suggests that the 
combined effects of the surface, many-body phenomena, and the 
distortion of the valence band in response to the core hole are small 
for the above spectra. 


27179 Copper M:VV Auger line shape. Jennison, D.R. (Sandia 
Laboratories, Albuquerque, New Mexico 87185). Phys. Rev., B; 18: 
No. 12, 6996-6998(15 Dec 1978). 

The copper M:VV Auger line shape, experimentally shown 
to contain both bandlike and atomiclike features, is analyzed. It is 
found that the atomiclike J arises from decays resulting in the 
creation of two d-like final-state holes, while the bandlike portion 
arises from the creation of one s-like and one d-like hole. The 


relative intensity of the two processes agrees well with theoretical 
predictions which also explain why the s-d process is not visible in 
the L/sub 2,3/VV or M/sub 2,3/VV spectra. In addition, this 
analysis shows that it is likely that the polarization charge, screening 
the initial-state Mi hole, appreciably affects the relative Auger 
amplitudes. 


27180 Electromigration of hydrogen and deuterium in vanadium 
and niobium by a resistance method. Peterson, D.T.; Jensen, C.L. 
(Iowa State Univ., Ames). Metall. Trans, A; 9: No. 11, 1673- 
1677(Nov 1978). 

The electric mobility of hydrogen and deuterium has been 
measured at 30°C in niobium (Cb) and vanadium by a resistance 
method. The electric mobility was found to be 5.7 x 107* cm?/V-s 
for hydrogen and 2.8 x 10~* for deuterium in niobium. In vanadium 
the electric mobilities were 2.3 x 10~* and 1.3 x 10~* cm?/V-s for 
hydrogen and deuterium, respectively. The effective charges calcu- 
lated using reported diffusion coefficients are positive and are slight- 
ly greater for deuterium than for hydrogen in both vanadium and 
niobium. The resistivity increase due to the hydrogen isotopes in 
vanadium and niobium was also measured. Hydrogen was found to 
contribute 0.65  ohm-cm/at. % and deuterium 0.58 » ohm-cm/at. 
% to the resistivity of niobium. In vanadium, the solute resistivities 
were found to be 0.98 4 ohm-cm/at. % and 0.90 1 ohm-cm/at. % 
for hydrogen and deuterium, respectively. 


27181 Comments on paper regarding martensitic behavior of aU. 
Fisher, E.S. (Argonne National Lab., IL). Scr. Metall.; 12: No. 11, 
957(Nov 1978). 

Th idea that impurities are in some way responsible for a 
martensitic transition is completely without foundation. The litera- 
ture shows that the anomalies in physical properties that are associat- 
ed with the low temperature transitions become less pronounced 
when the impurity content is greater than found in the single crystal 
samples. 


27182 Reply to a criticism of a paper regarding martensitic 
behavior of a-phase uranium. Sandenaw, T.A. (Los Alamos Scientific 
Lab., NM). Ser. Metall.; 12: No. 11, 959(Nov 1978). 

There appear to be exceptions to the comment about anoma- 
lies in physical properties, that are associated with the low-tempera- 
ture transitions, becoming less pronounced when the impurity con- 
tent is greater than that found in the single crystal samples. The heat 
capacity specimen used by Flotow and Tear was very pure and had 
a Si content of 12 ppm. There were no low-temperature peaks. Heat 
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capacity peaks below 50 K in a specimen of low-purity **°U contain- 
ing 180 ppm Si and 410 ppm C were found. The temperatures, at 
which the peaks appeared, depended upon prior processing. 


27183 Dissociation pressure and Gibbs energy of formation of 
Y3FesO:2 and YFeO;. Piekarczyk, W.; Weppner, W.; Rabenau, A. 
(Max-Planck-Institut fuer Festkoerperforschung, Stuttgart, Ger.). 
Mater. Res. Bull.; 13: No. 10, 1077-1083(Oct 1978). 

Compounds in the ternary system Y—Fe—O are of signifi- 
cant interest due to their magnetic properties. Electrochemical solid 
state galvanic cell techniques have been employed to study their 
thermodynamic properties in the temperature range from 900 to 
1250°C. The following oxygen dissociation pressures were obtained: 
log p/sub O2/ [Pa] = -26365/T + 17.13 for yttrium iron garnet, 
Y3FesO;2, in the entire temperature range, log p/sub O2/ [Pa] = - 
29345/T + 13.00 for perovskite, YFeOs, below 1080°C and log p/ 
sub O2/ [Pa] = -39375/T + 20.43 for YFeOs above 1080°C. The 
standard Gibbs energies of formation from metallic iron, yttria 
(Y2O3) and oxygen were determined to be AG® = -2078.2 + 0.5850 
T kJ/mol for the formation of Ys3FesOi2 and AG® = -421.3 + 0.1148 
T kJ/mol for the formation of YFeO;. The standard enthalpies and 
entropies of formation are -2078.2 kJ/mol and -585.0 J/mol K for 
YsFesOi2 and -421.3 kJ/mol and -114.8 J/mol K for YFeOs, respec- 
tively. 


27184 Investigation of the adsorption of samarium on tungsten by 
the flux modulation method. Loginov, M.V.; Mittsev, M.A. (A. F. 
Ioffe Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 8, 1397- 
1400(Aug 1978). 

The flux modulation method was used to study the kinetics of 
adsorption of samarium on the surfaces of textured tungsten foils. 
Models of an adsorbed layer were developed for various surface 
coverages. 


27185 Superconductivity of granulated composite samples. Moro- 
zov, Y.G.; Petinov, V.I. (Branch of the Institute of Chemical Phys- 
ics, Academy of Sciences of the USSR, Chernogolovka, Moscow 
Province). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 8, 1434- 
1435(Aug 1978). 

The effect of particle size on Tc of granulated superconduc- 
tors was measured for two-component mixtures of In, Bi, Sn, Pb, 
Nb, and NbN. 


27186 Origin of the anomalous temperature dependences of the 
electrical resistivity and magnetic susceptibility of ZrV2 and HfV2. 
Pan, V.M.; Vulakh, I.E.; Kasatkin, A.L.; Shevchenko, A.D. (Insti- 
tute of Metal Physics, Academy of Sciences of the Ukrainian SSR, 
Kiev). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 8, 1437- 
1438(Aug 1978). 

ZrV2 and HfV2 were produced in an arc furnace filled with 
purified argon. The measured electric conductivity and magnetic 
susceptibility are interpreted on the basis that the alloys undergo a 
phase transformation accompanied by partial “‘dielectrification” of 
the electron spectrum. 


27187 Accoustic emission measurements during phase change. 
Tensi, H.M.; Radtke, W. (Technische Univ. Muenchen (Germany, 
F.R.). Inst. fuer Werkstoff- und Verarbeitungswissenschaften). 
Metall; 32: No. 7, 681-685(Jul 1978). (In German). 

Acoustic emission measurements during solidification and 
melting of metals are heavily disturbed by noise originating from 
frictional movements between crucible and specimen. These distur- 
bances may be cancelled by means of specially arranged crucibles. 
Thus it was possible to use acoustic emission generated during 
solidification of residual eutectic liquid for real-time judgement of 
macrosegregation and microsegregation. With the help of crucibles 
made of silicone tubes the effect of melting velocity and concentra- 
tion on acoustic emission generated by melting of bismuth and 
bismuth alloys was measured. 


27188 Iodine stress corrosion cracking of zircaloy-4 tubes. Moon, 
K.J.; Lee, B.H. J. Korean Nucl. Soc.; 10: No. 2, 65-72(Jun 1978). (In 
English and Korean). 

To investigate the phenomena of iodine stress corrosion 
cracking of Zircaloy-4 cladding failures in reactors through the 
results of similar out-of-pile test in iodine vapour is presented. The 
main result of this experiment is a finding of the relation between the 
threshold stress which can lead to iodine stress corrosion cracking of 
the Zircaloy-4 tube and the iodine concentration. The values of 
critical stress and the critical iodine concentration are obtained. A 
model which relates failure time of Zircaley-4 tube to failure stress 
and iodine concentration is suggested as follows: log t/sub F/ = 
(5.5-3/2)log c-4 log o where t/sub F/: is failure time (minutes), c: 
iodne concentration, mg/cm®*), and o: stress, (10* psi). 


27189 Volume-corrected isomer shifts of tra:.sition metal atoms: 
charge flow and electronegativity scales in alloys. Watson, R.E. 
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(Brookhaven National Lab., Upton, NY); Bennett, L.H. Hyperfine 
Interact.; 4: 806-810(1978). 

The Moessbauer isomer shift provides a direct measure, sam- 
pled at the nucleus, of charge flow on or off an atomic site in a solid. 
Isomer shift data exist for a variety of nuclei as impurities in alloys, 
and while comparisons have been made with electronegativity 
scales, no universal correlation has emerged. In this paper, it is 
shown that, once volume effects are suitably accounted for, the 
isomer shifts of °7Fe, Ru, '*!Ta, ‘Ir, Pt and '*’Au display 
common behavior. These are the only transition metals for which 
there are sufficient data of sufficient resolution to be considered. 


27190 Temperature dependence of ac losses in CVD-prepared 
NbsGe. Thompson, J.D.; Maley, M.P.; Newkirk, L.R. (Los Alamos 
Scientific 7 NM). IEEE Trans. Magn.; 13: No. 1, 429-432(Jan 
1977). 

Hysteretic losses have been measured as a function of tem- 
perature from 4 to 20 K in bulk samples of CVD prepared Nb3Ge. 
The measurements have been performed on samples which con- 
tained differing amounts of second phase NbsGes and which have 
been subjected to various surface treatments. Losses at 50 Hz and 
500 rms A/cm have been determined to be as low as 0.2 14W/cm? at 
4 K and 12.7 »W/cm?at 12 K in samples containing a small per cent 
of second phase and whose surfaces have been both mechanically 
polished and chemically etched. From measurements of the hystere- 
tic power loss, the temperature dependence of the critical current 
density J/sub c/(T) can be determined by assuming a Beam-London 
type critical state model in the high current regime. It is found that 
J/sub c/(T) = J/sub c/(O)[1-(T/T*/sub c/)*] best describes the 
data over the range 4 K to T*/sub c/. At low values of induced 
current, substantial surface shielding Ao is observed in samples 
which have been polished and etched. Ao has been measured to be 
as large as 450 rms A/cm at 4.0 K. 


27191 Optical constants and their measurement. Lynch, D.W. 
(Iowa State Univ., Ames). J. Phys. (Paris), Collog.; 11: No. 38, 5- 
21(1977). 

A description of the optical properties of solids, especially 
metals, in terms of a dielectric function is outlined, along with some 
of its limitations. Methods of deriving this function from measure- 
ments are outlined as well. Errors due to sample preparation, rather 
than measurement errors, are emphasized. Experimental data for 
several elemental metals are discussed. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 25745, 26195, 26313, 26391, 
26392, 26393, 27061, 27151, 27163, 27231 


27192 (AECL—5995) Effect of corrosion and fast neutron irra- 
diation on the mechanical properties of the zirconium-8.6 wt.% alumi- 
num reference material. Rosinger, H.E.; Murphy, E.V. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
Research Establishment). Jul 1978. 19p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

The effect of corrosion, at 573 K and 598 K in pressurized 
water, on the mechanical properties of the Zr-8.6 wt.% Al reference 
material is described. Corrosion had no effect on the yield stress, but 
significantly reduced both the ultimate tensile strength and plastic 
elongation of the material. For example, for a specimen with a 
corrosion weight gain of 500 mg/dm?%, the ultimate tensile strength 
was reduced from approximately 870 MPa to less than 500 MPa and 
the plastic elongation from approximately 33% to approximately 
3%. These decreases are attributed to the poor corrosion resistance 
of the a-Zr phase of the alloy. Also, it was found that fast neutron 
irradiation further reduced the ductility. 


27193 (CONF-781232—1) Corrosion of steel tendons used in 
prestressed concrete pressure vessels. Griess, J.C.; Naus, D.J. (Oak 
Ridge National Lab., TN (USA)). [nd]. Contract W-7405-ENG-26. 
3lp. Dep. NTIS, PC A03/MF AO1. 

From International symposium on corrosion of reinforcing 
steel in concrete; Bal Harbor, FL, USA (5 Dec 1978). 

The purpose of this investigation was to determine the corro- 
sion behavior of a high strength steel (ASTM A416-74 grade 270), 
typical of those used as tensioning tendons in prestressed concrete 
pressure vessels, in several corrosive environments and to demon- 
strate the protection afforded by coating the steel with either of two 
commercial petroleum-base greases or Portland Cement grout. In 
addition, the few reported incidents of prestressing steel failures in 
concrete pressure vessels used for containment of nuclear reactors 
are reviewed. The susceptibility of the steel to stress corrosion 
cracking and hydrogen embrittlement and its general corrosion rate 
were determined in several salt solutions. Wires coated with the 
greases and grout were soaked for long periods in the same solutions 
and changes in their mechanical properties were subsequently deter- 
mined. All three coatings appeared to give essentially complete 
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protection but small flaws in the grease coatings were detrimental; 
flaws or cracks less than 1 mm wide in the grout were without 
effect. 


27194 (CONF-7603123—i) Corrosion of valve metals. Draley, 
J.E. (Argonne National Lab., IL (USA)). 1976. Contract W-31- 103. 
ENG-38. 31p. Dep. NTIS, PC A03/MF AOI. 

From American Chemical Society symposium; Chicago, IL, 
USA (30 Mar 1976). 

A general survey related to the corrosion of valve metals or 
film-forming metals. The way these metals corrode with some gener- 
al examples is described. Valve metals form relatively fect oxide 
films with little breakdown or leakage when anodized. (FS) 


27195 (EPRI-NP—944) Studies on AISI Type-304 stainless steel 
piping weldments for use in BWR application. Giannuzzi, A.J. (Gen- 
eral Electric Co., San Jose, CA (USA). Nuclear Energy Div.). Dec 
1978. 367p. Dep. NTIS, PC Al6/MF AO1. 

A joint program was formulated between the Electric Power 
Research Institute and the General Electric Company to investigate 
the elements responsible for the intergranular stress corrosion crack- 
ing incidents in as-welded Type-304 stainless steel piping the boiling 
water reactor environment. The aa objectives of this program 
were to identify and to quantify the effect of the state of stress and 
the state of sensitization which exists in as-welded Type-304 stainless 
steel piping on the intergranular stress corrosion cracking behavior 
of small and large diameter piping systems and to determine the 
difference in service performance. The results of this 2 1/2-year 
program and a mechanistic interpretation of the causes of cracking in 
Typ-304 stainless steel welded piping are presented. 


27196 Creee tnvalien Sean Metallurgical investigation of failure 
of the TTF nitrogen injection asssembly cooling ring. Stearns, 
J.D. (Energy Technology my xe Center, Canoga Park, CA 
(USA)). 25 Jan 1979. Contract EY-76-C-03-0700. 14p. AT. 

In November 1978, cracks were discovered near a transverse 
butt weld of a Type 304SS water-filled cooling ring for a flange in 
the No injection assembly of the Transient Test Facility (TTF). The 
cracking was characterized as transgranular stress corrosion crack- 
ing and was attributed to residual stresses from welding in a region 
where a corrodent was concentrated by an alternate wet and dry 
condition. It is recommended that the replacement weld be stress- 
relieved and that alternate wet and dry cycles be avoided in future 
operation. 


27197 Oxidation resistance of fine-grained sputter-deposited 304 
stainless steel. Merz, M.D. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Metall. Trans., A; 10: No. 1, 71-77(Jan 1979). 

The air oxidation of free standing 0.1 cm thick sputter- 
deposited and wrought 304 stainless steel specirnens was studied and 
the long term oxidation weight gains of the sputter-deposited materi- 
al were much less than weight gains for the wrought material at 800, 
900, and 1000°C. The amount of scaling was also much less on the 
sputtered material and a thin, adherent oxide formed. The oxide on 
the sputtered material was more uniform in composition and was 
higher in chromium and manganese com to oxide on wrought 
stainless and eventually formed MnCr2O, after long periods of 
exposure. No stratified oxide layers, as typically observed in 
wrought stainless steel, formed on the fine-grained sputtered materi- 
al. The improved scaling resistance of the sputter-deposited steel was 
attributed to a combination of grain bo enhancement of 
chromium diffusion, reduced stresses in the oxide and mechanical 
keying of the oxide to closely spaced boundaries. The stability 
of grain size for the sputtered material (grain size = 6 pm) also 
contributed to the better oxide adherence. 


27198 Limiting cases of subscale formation. Laflamme, G.R. 
(Leybold—Heraeus, Enfield, CT); Morral, J.E. Acta Metall.; 26: No. 
12, 1791-1794(Dec 1978). 

Two limiting cases of subscale formation are identified. One is 
associated with solubility products. In this case the amount of 
precipitate is constant across the subscale zone and precipitation 
occurs at the subscale matrix interface. In the other case precipita- 
tion occurs through the subscale as the subscale forms. The second 
limiting case for situations where atoms from the gas phase have a 
higher mobility than solute atoms in the base metal and the amount 
of precipitate follows an error function across the subscale zone. 


27199 Electrochemical investigations into the high temperature 
corrosion of chromium nickel steels in alkali sulfate melts at 700°C. 
Schwenk, W. Oy Waka Kona alte 3. 5 G.m.b.H., Duisburg 
(Germany, F.R.)). Werkst. Korros.; 29: No. 9, 567- 576(Sep 1978). (In 
German). 

Specimens from austenitic stainless steels, with and without 
susceptibility against intergranular corrosion attack, decarburized 
and carburized, and stabilized with Ti or Nb, have been corroded in 
eutectic mixture of alkali sulphates at 700°C at constant potentials. 
Furthermore additions of 10% NaCl and 1% SOs have been investi- 
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gated. Any selective corrosion of both carbides and Cr depleted 
zones did not take place. With decreasing potentials there was a 
preferred attack at grain boundaries, especially in the case of NaCl 
additons. At very negative potentials an ‘active’ corrosion state exists 
without formation of protective oxide layers with the consequence 
of fissured surfaces and internal oxidation. The effect is supported by 
NaCl addition and by Ni as alloying element. 


27200 Influence of the chemical composition of austenitic stain- 
less steels on their corrosion behaviour in high-temperature sodium. 
Eremias, B.; Fresl, M. (G.V. Akimov State Research Institute of the 
Protection of Materials, Prague, Czechoslovakia). J. Nucl. Mater.; 
75: No. 1, 186-192(Jul 1978). 

A contribution to the study of corrosion of stainless steel by 
high temperature sodium has been made by examining the effect of 
steel composition. Different types of examination have been made on 
five different steel samples exposed 1000 h at 700°C. Results of 
weight losses, carbon analysis and mechanical properties after expo- 
sure to sodium as well as argon atmosphere are given. They show 
that the five steels can be sorted into several families, dependent on 
their composition. A partial explanation is given. 


27201 Essential chemical and physical properties of ferrous alloys 
needed for containment of liquid lithium. Olson, D.L.; Matlock, D.K. 
(Colorado School of Mines, Golden (USA)). Energy (Oxford); 3: No. 
3, 315-323(Jun 1978). 

The suitability of ferrous alloys as materials for containment 
of liquid lithium is considered. The various forms of corrosion 
applicable to solid metal-liquid metal interactions are reviewed as it 
is shown that the most important property of a candidate contain- 
ment material is its corrosion resistance. Data are presented which 
show that current technology can be used for ey material 
selection for temperatures up to 500C. However, for more severe 
applications, further research is required to define the mechanisms 
which control the corrosion processes in liquid lithium. 


27202 Corrosion resistance of the 20 steel and O8Kh18h10N steel 
brazed joints used in thermal power plants. Orlov, A.V.; Gura, P.M.; 
Man’kina, N.N.; Balaban-Irmenin, Yu.V.; Litvinov, K.N.; Danilov, 
Yu.P.; Domnikova, L.I. (Vsesoyuznyj Nauchno-Issledovatel’skij Te- 
plotekhnicheskij Inst., Moscow (USSR)). Svar. Proizv.; No. 2, 28- 
29(Feb 1978). (In Russian). 

Corrosion resistance of the 20 steel and O8Kh18NI10T steel 
brazed joints has been studied under conditions simulating actual 
operating conditions at nuclear power plants. The steel joints brazed 
by the P-87 iron-manganese solder displayed satisfactory corrosion 
resistance during acid washing and exploitation in boiler economiz- 
ers at temperatures up to 290 deg C. The O8Kh18NIOT steel joints 
brazed by P-100 solder display satisfactory corrosion resistance by 
deactivation and under conditions of HPP and NPP up to 325 deg C, 
particularly when the gaps are small (up to 0.1 mm). Non-soldered 
spots and other pores which may contain remains of the flux may be 
regarded as discarding indications. The results have both practical 
significance for soldering of NPP assemblies and theoretical signifi- 
cance as revealing some features of passivation and corrosion of 
brazed joints. 


27203 Chloride corrosion of austenitic stainless steels and of an 
Inconei alloy in hot acidic media. Ali, S.J.; Abbaschian, G.J. (Pahlavi 
Univ., Shiraz, Iran). Corros. Sci.; 18: No. 1, 15-19(1978). 

Open circuit corrosion testing of austenitic stainless steels, 
AISI Types 304, 310, and 316, and of an Inconel alloy in boiling 5% 
NaC] solution at pH 2.5 was carried out. The influences of aeration 
and the introduction of Cl and/or H2S were also examined. Cle 
accelerated corrosion, pitting and crack formation whereas H2S had 
an inhibiting effect on the corrosion rates and pitting but induced 
hydrogen attack, which —— in the form of blisters on the 
surface specimen. H2S in the absence of oxygen resulted in the 
growth of corrosion product on the specimen surface, instead of 
dissolution, but the cracking tendency also increased due to hydro- 
gen penetration. Addition of trisodium phosphate to the corrosive 
solution markedly reduced pitting and lowered the corrosion rate by 
+ pe ec half. Throughout the various tests it was found that 
the resistance of different alloys to hot chloride corrosion was in the 
order 310 > 316 > 304 > Inconel. 


27204 Protection of 9% chromium steels using vapour-deposited 
silica coatings. Brown, A.M.; Graham, J.; Saunders, K.G.; Surman, 
P.L. (Central Electricity Research Labs., Surrey, Eng.). Corros. Sci.; 
18: No. 4, 337-349(1978). 

The corrosion behavior of un-oxidized Fe—Cr binary alloys, 
in atmospheres typical of the advanced gas-cooled reaction (A.G.R.) 
can be greatly improved by a vapor-deposited silica coat. Such a 
treatment would be nearly always applied to steels already partly 
corroded. The coatings could be damaged during reactor operation. 
The behavior of samples simulating these more realistic conditions 
has been investigated. Silca coatings have been deposited on clean 
Fe—8.6 Cr binary alloy, and then scratched to simulate damage. 
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They have been deposited on binary alloy which was already 
extensively corroded, and on a 9%Cr steel typical of that used in 
A.G.R. power station boilers. The time taken for the samples to 
reach their linear breakaway oxidation rate was increased by a factor 
of about 10 in all cases. In the case of the damaged sample, the 
improvement was due to geometrical factors. Analysis of its behav- 
ior has given some insight into the mechanism of breakaway corro- 
sion. If the corroded samples were already in the breakaway condi- 
tion, silica coatings did not alter their oxidation rate. To be effective 
the coatings had to be applied before breakaway oxidation com- 
menced. 


27205 MONEL alloy 400 sheathing: protection of offshore struc- 
tures in the splash zone. McKeown, D. (Henfy bo and Co. Ltd., 
Hereford, Eng.). Weld. Res. Abroad; 23: No. 10, 31-33(Dec 1977). 

MONEL Alloy 400 has provided satisfactory corrosion pro- 
tection in the splash zone of drilling rigs. Attachment of the sheath- 
ing can be, by mechanical means, adhesive bonding or welding. 3 or 
5 mm thick MONEL 400 sheaths are welded by mechanized MIG to 
the mild steel structures and have shown good resistance to physical 
damage as well as corrosion. 


27206 Stress corrosion cracking of admiralty brass in nonammon- 
iacal sulfate solutions. Kawashima, A.; Agrawal, A.K.; Staehle, R.W. 
(Ohio State Univ., Columbus). J. Electrochem. Soc.; 124: No. 11, 
1822-1823(Nov 1977). 

Stress corrosion cracking (SCC) of CDA 443 admiralty brass 
was studied in sodium sulfate solutions over a pH range of 1.3 to 12.7 
at open circuit and controlled potentials using a slow strain rate 
technique. This study negates the view that SCC of brass only 
occurs in the presence of ammonia or its derivatives. SCC of brass 
occurs over a wide pH range depending on the oxidizing condition 
represented by the anodic potential. (FS) 


27207 Formation of mixed cation spinels on corroding carbon 
steel surfaces. Rummery, T.E.; Hawton, J.J.; Owen, D. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba). Corrosion; 33: No. 10, 
369-376(Oct 1977). 

Carbon steel surfaces removed from the boiler inlet and outlet 
of the coolant system of the nuclear power generating station at 
Douglas Point, Ontario, have been examined by x-ray diffracto- 
metry, scanning electron microscopy, and energy dispersive x-ray 
spectrometry. In addition to the expected composition product, 
magnetite, two other phases have been detected: (1) individual 
particles up to 100um in diameter on the outermost surface, rich in 
aluminum and silicon, and having the mica type structure, and (2) a 
second phase uniformly distributed over the surface at the corrosion 
film-water interface. The latter phase, present in greater quantity at 
the boiler inlet, has the same structure (spinel) as does magnetite, and 
contains in decreasing order of magnitude, Fe, Ni, Al, Si, Mn, and 
Cr. The composition and structure of the corrosion products are 
discussed in terms of the composition of the materials in the heat 
transport system, and current knowledge of corrosion mechanisms 
and corrosion product stabilities in high temperature aqueous sys- 
tems. 


27208 Intergranular technique for grain boundary seg- 
regation studies of austenitic stainless steel. Park, J.Y.; Danyluk, S. 
a National Lab., IL). Corrosion; 33: No. 8, 304-306(Aug 
1977). 

A creep-deformation, heat treatment impact-fracture tech- 
nique that can be used to produce grain boundary surfaces is 
described. The technique is especially useful for exposing grain 
boundaries of austenitic stainless steels and can also be used with 
surface-sensitive analytical techniques. Intergranular fracture sur- 
faces of Type 304 stainless steel have been produced using this 
technique. Auger electron spectroscopy analysis was performed on 
these fracture surfaces. 


27209 Corrosion: anticorrosion viewpoint. Potter, E.C. (Com- 
monwealth Scientific and Industrial Research Organization, North 
Ryde, Australia). pp 333-339 of Trends in electrochemistry. Bockris, 
tistT D.A.J.; Welch, B.J. (eds.). New York, NY; Plenum Press 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

The need for studying corrosion is made clear. Particular 
areas for priority are alloying for stainlessness and protectiveness of 
surface films. The effect of oxygen concentration on iron oxidation 
at 300°C in the presence of various amounts of HCI and water vapor 
is illustrated. 1 figure. (RWR) 


27210 Modeling the mechanical response of a degraded reactor 
fuel clad. Subbaraman, G. (Inst. for Resource Management Inc., 
Bethesda, MD); Reifsnider, K.L. pp 171-181 of Environmental deg- 
radation of engineering materials. Louthan, M.R. Jr.; McNitt, R.P. 
oon Blacksburg, VA; Virginia Polytechnic Inst. and State Univ. 
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From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

In-service degradation is known to occur in fuel clads of 
reactor systems currently in operation and under design. Breach and 
failure of fuel clads because of degradation can lead to operational 
difficulties and closing down of reactors. The failure of a few fuel 
pins of a subassembly may lead to propagation of failures in other 
subassemblies due to thermal and pressure induced blanketing ef- 
fects. From a mechanics analysis standpoint it is imperative that the 
degradation process be quantitatively described so that conservative 
selection of materials and design bases can be employed to avoid 
failure. The degradation of the LMFBR fuel clad (stainless steel 
Type 316) subjected to strong property variations due to the operat- 
ing liquid sodium environment, and the elastic, elastic-plastic me- 
chanics analysis of the clad is described, including these variations. 


27211 Factors controlling nitrate cracking of mild steel. Donvan, 
J.A. (Savannah River Lab., Aiken, SC). pp 185-198 of Environmen- 
tal degradation of engineering materials. Louthan, M.R. Jr.; McNitt, 
R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. and State 
Univ. (1977). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

Nitrite and hydroxide ions inhibit the growth of nitrate stress 
corrosion cracks in mild steel. Crack growth measurements showed 
that sufficient concentrations of nitrite and hydroxide ions can 
prevent crack growth; however, insufficient concentrations of these 
ions did not influence the Stage III growth rate or the threshold 
stress intensity, but extended the initiation time. Stage III growth 
was discontinuous. Oxide formed in the grain boundaries ahead of 
the crack tip and oxide dissolution (Stage IT) and fracture (Stage ITT) 
are the proposed mechanisms of nitrate stress corrosion crack 
growth. 


27212 Corrosion behavior of Type 310 stainless steel in coal- 
gasification environments, Chopra, O.K.; Natesan, K. (Argonne Na- 
tional Lab., IL). pp 247-266 of Environmental degradation of engi- 
neering materials. Louthan, M.R. Jr.; McNitt, R.P. (eds.). Blacks- 
burg, VA; Virginia Polytechnic Inst. and State Univ. (1977). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

High-temperature corrosion behavior of Type 310 stainless 
steel was investigated in multicomponent gaseous environments over 
a wide range of oxygen, sulfur, and carbon potentials. The nature 
and morphology of the surface scales were evaluated by metallogra- 
phic and x-ray techniques, and the stability of the phases was 
examined by a comparison of the results with the chemical-thermo- 
dynamic data. An approach based on reaction equilibria between 
different gas species was used to characterize the gas environment. 
The results showed that, for a given sulfur activity, a threshold exists 
for the oxygen potential above which a protective oxide scale is 
formed. The presence of silicon and manganese in the steel plays an 
important role in the formation and stability of the oxide scales. At 
lower oxygen potentials, complex multilayered sulfide scales are 
formed, which lead to severe degradation of the alloy. The experi- 
mental evidence on the stability of reaction products is in good 
agreement with predictions based on thermochemical diagrams. 


27213 Corrosion experience in B and W NSSs. Hicks, J.H.; 
Yochheim, E.D. pp 289-299 of Environmental degradation of engi- 
neering materials. Louthan, M.R. Jr.; McNitt, R.P. (eds.). Blacks- 
burg, VA; Virginia Polytechnic Inst. and State Univ. (1977). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

The B and W Company markets a nuclear steam system of 
the pressurized water reactor variety utilized in electric generating 
systems. The unit comprises a reactor vessel containing the nuclear 
fuel, two once-through steam generators, four reactor coolant 
pumps, and a pressurizer with a total surface area of approximately 
250,000 ft?. Of this, 75% is Alloy-600, 20% is Zircaloy-4, and the 
remainder is stainless steel. At present, B and W has six plants 
capable of full power production with combined operation of more 
than 3250 effective full-power days and two more plants in the 
startup phase. Examination of the components prior to startup, 
following startup testing, and during refueling outages has shown no 
major detrimental effects to equipment material from corrosion and/ 
or oxidation when B and W layup and operational water treatment 
specifications are followed. Data on several of the examinations are 
presented. 


27214 Hydrogen embrittlement of thermomechanically treated 
18Ni maraging steel. Munford, J.W.; Rack, H.J.; Kass, W.J. (Sandia 
Labs., Albuquerque, NM). pp 501-510 of Environmental degradation 
of engineering materials. Louthan, M.R. Jr.; McNitt, R.P. (eds.). 
Blacksburg, VA; Virginia Polytechnic Inst. and State Univ. (1977). 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 
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The influence of thermomechanical treatments on susceptibil- 
ity to cracking in 100% relative humidity air and low pressure (93.3 
KPa) gaseous hydrogen has been investigated for 18Ni(350) Marag- 
ing steel. Two thermomechanical treatments were studied, ausform- 
ing and marforming and compared with the standard solution treated 
and aged material. Although little difference exists for the strength 
and toughness values between these treatments, a two- to five-fold 
increase in the stress intensity threshold for cracking was found for 
both the ausformed and marformed material. A difference in crack- 
ing kinetics was also apparent as shown by the failure times at 
comparable stress intensities. Fractographic analysis showed that the 
primary fracture mode was 100% intergranular for the solution 
treated and aged samples while the ausform and marform failures 
were predominately quasi-cleavage or intergranular depending on 
orientation. Permeation and diffusion measurements were conducted 
on the above materials and these results are correlated with the 
environmental cracking behavior. 


27215 Experiments on the control of the corrosion of mild steel in 
crude oil distillation. Ross, T.K.; Pedram, R. (Corrosion and Protec- 
tion Centre, Manschester, Eng.). Corros. Sci; 17: No. 10, 849- 
855(1977). 

The contamination of crude oil with salt water and the 
decomposition of sulfur compounds during processing mean that in 
fractionation the vapor and liquids contain varied quantities of HCl 
or H2S. Distillation proceeds because a gradient of composition and 
temperaure is produced in the column. The amount and composition 
of aqueous phases so formed hence vary with process operating 
conditions. An apparatus was devised in which such conditions were 
simulated so that specimens of mild steel could be exposed, and the 
effect of different preventative additions to the still assessed. Neu- 
tralization was shown to have only limited success, whilst a few 
commercial filming inhibitors showed a variation in response to 
process conditions. 


27216 Advances in corrosion science aand technology. Volume 6, 
Fontana, M.G.; Staehle, R.W. (eds.). New York, NY; Plenum Press 
(1976). 277p. $32.50. 

Outstanding criticl appraisals of complex technological prob- 
lems of the corrosion phenomena are discussed concerning the 
comers of super alloys for turbine a pte hydrogen embritt- 
ement, and stress corrosion cracking of uranium and uranium alloys, 
and the polarization resistance technique for measuring corrosion 
currents. (FS) 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 26300, 26305, 26355, 26356, 
26370, 26498, 26527, 27061, 27192, 27210, 27660, 28579, 28583, 28587 


27217 (CONF-780851—5) Radiation blistering: recent develop- 
ments. Kaminsky, M.; Das, S.K. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 28p. Dep. NTIS, PC 
A03/MF AO1. 

From 9. symposium on the physics of ionized gases; Dubrov- 
nik, Yugoslavia (28 Aug 1978). 

Different metals have been proposed for radiation blistering 
of metals. For example, for the formation of blisters on helium 
bombarded metal surfaces such models are based on the coalescence 
of gas bubbles and the build-up of excess gas pressure in the implant 
region, causing large enough stresses for the occurrence of plastic 
deformation of the surface ~~ or the percolation of helium in 
the lattice; or the build-up of large, lateral stresses in the implant 
layer causing buckling. These models are critically reviewed in the 
light of recent experimental results. A discussion of blistering effects 
at high doses is included. 


27218 (HEDL-SA—1412) Dependence of void formation on 
phase stability in neutron irradiated Type 316 stainless steel. Brager, 
H.R.; Garner, F.A. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). May 1978. Contract EY-76-C-14-2170. 33p. 
(CONF-780722—22). Dep. NTIS, PC A03/MF AO1. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

The void swelling rate in Type 316 stainless steel is dominat- 
ed by the instantaneous composition of the austenite matrix rather 
than by the concurrent nature of the dislocation and void micros- 
tructure alone. This is the conclusion derived from a series of 
neutron irradiation experiments designed to determine which micros- 
tructural components account for the variability of void develop- 
ment observed in this alloy in response to changes in composition, 
preirradiation treatment and irradiation history. The attainment of 
steady-state swelling is thought to be related to the development of a 
saturation microstructure of precipitates and dislocations. The exist- 
ence of a saturation state for dislocation microstructure has been 
confirmed, but this condition is reached at fluences substantially 
below the onset of steady-state swelling. Relative to a solution- 
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annealed treatment, 20% cold working accelerates the approach to 
saturation of the dislocation microstructure; thus the delay of swell- 
ing by cold work cannot be rationalized simply in terms of the time 
or fluence dependence of dislocation density. 


27219 (HEDL-SA—1414) Reassessment of the role of stress in 
development of radiation-induced microstructure. Garner, F.A.; 
Wolfer, W.G.; Brager, H.R. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Oct 1978. Contract EY-76-C-14-2170. 
33p. (CONF-780722—23). Dep. NTIS, PC A03/MF AO1. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Data are now accumulating which clearly demonstrate that 
the stress state plays a strong role in the development of void and 
dislocation microstructure in metals during neutron irradiation. In 
these experiments the application of a tensile biaxial stress state at 
constant fluence and temperature has been found to lead to a 
progressively decreasing metal density with increasing stress. The 
effect of stress on the concurrent development of voids, Frank 
interstitial loops and dislocation networks has been studied with 
transmission electron microscopy. The results of these experiments 
clearly show that the densities of both Frank loops and voids are 
enhanced by a tensile stress field, with the relevant operating vari- 
able being the hydrostatic stress. More importantly it appears that 
any anisotropy in the stress field is reflected in a corresponding 
anisotropy that develops in the number of Frank loops that form on 
the various (111) planes. The loop density that develops on each 
plane exhibits a clear and direct dependence on the resolved normal 
stress component at each plane. Although the data from these 
experiments have been previously interpreted to support the exist- 
ence of stress-assisted nucleation mechanisms for both loops and 
voids, further analysis has shown both of these explanations to be 
deficient in one or more respects, and both models have been 
replaced. 


27220 (HEDL-SA—1663) Effects of irradiation and thermal 
aging upon fatigue-crack growth behavior of reactor pressure boundary 
materials. James, L.A. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Oct 1978. Contract EY-76-C-14-2170. 35p. 
(CONF-781177—1). Dep. NTIS, PC A03/MF AO1. 

From IAEA technical committee meeting; Innsbruck, Austria 
(20 Nov 1978). 

Two processes that have the potential to produce degradation 
in the properties of pressure boundary materials are neutron irradia- 
tion and long-time thermal aging. This paper uses linear-elastic 
fracture mechanics techniques to assess the effect of these two 
processes upon the fatigue-crack growth behavior of a number of 
alloys commonly employed in reactor pressure boundaries. The 
materials evaluated include ferritic steels, austenitic stainless steels, 
and nickel-base alloys typical of those employed in a number of 
reactor types including water-cooled, gas-cooled, and liquid-metal- 
cooled designs. 


27221 (WARD-OX—3045-44) Residual stress behavior in fast 
neutron irradiated SA AISI 304L stainless steel cylindrical tubing. 
Foster, J.P.; Flinn, J.E. (Westinghouse Electric Corp., Madison, PA 
(USA). Advanced Reactors Div.). Jan 1979. Contract EY-76-C-02- 
3045-007. 52p. AT. 

Residual stress measurements were made on solution-annealed 
(SA) AISI 304L stainless steel irradiated in EBR-II over a tempera- 
ture range from 402° to 524°C by axially slitting short sections of 
tubing. The data were analyzed by using SA AISI 304 physical 
properties and SA AISI 304L SS swelling and irradiation creep 
empirical equations to calculate the slit width change (5) versus 
fluence (phi t) curve. At temperatures equal to and above 445°C, 6 
vs. phi t calculations indicate that the stress effect on swelling is 
sufficiently large to reduce the swelling rate temperature gradient, 
and consequently the on-power stress gradient, to zero. This behav- 
ior is confirmed by void volume gradient measurements. At lower 
temperatures, 5 vs. phi t calculations indicate that stress affected 
swelling is smaller and does not relax the swelling rate temperature 
gradient. Void volume gradient measurements confirm the presence 
of a swelling gradient. Calculations of the 6 vs. phi t curve were 
made with four different empirical swelling equation fluence depen- 
dencies, and the best agreement with the 3 vs. phi t data was 
obtained with a power form type swelling equation. The equations 
fit the immersion density data (AV/Vo vs. phi t) within experimental 
scatter, but predict significantly different 5 vs. phi t behavior. These 
results show that the slit tube results are very sensitive to the 
empirical swelling equation form. 


27222 Radiation-induced solute segregation and precipitation in 

alloys, Lam, N.Q.; Okamoto, P.R.; Wiedersich, H.; Taylor, A. (Ar- 

oe National Lab., IL). Metall. Trans., A; 9: No. 12, 1707- 
714(Dec 1978). 


Solute segregation and precipitation in dilute alloys during 
irradiation have been studied by means of the Johnson—Lam kinetic 
model. The model is based on a combination of chemical reaction 
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rates and diffusion equations for free defects, solutes, and bound 
defect-solute complexes. The enrichment of solute at sink surfaces 
and solute depletion in the matrix have been calculated as functions 
of temperature, damage rate, defect-solute binding energy, and initial 
solute concentration. Using parameters appropriate for Be in Ni, 
significant solute segregation is found in the temperature range from 
0.2 to 0.7 T/sub m/. The temperature for maximum segregation is 
higher for the high displacement rates typically used in charged- 
particle bombardment experiments than for the low displacement 
rates used in fast-reactor irradiations. The solute concentration at the 
sink surface builds up at high temperatures, without surpassing the 
solubility limit, until a steady state is attained. At lower temperatures 
solute enrichment at sinks becomes larger and the solubility, in 
general, becomes lower. Precipitation will occur when the local 
solute concentration reaches that of the phase boundary. The solute 
concentration at the precipitate-matrix interface is determined by the 
solubility limit, and precipitation continues until the matrix is suffi- 
ciently solute-depleted to achieve a steep concentration gradient that 
will balance the defect-induced solute flow by back-diffusion. The 
steady-state matrix composition is determined by radiation condi- 
tions and is independent of the initial alloy composition when 
precipitation occurs. The solute depletion at steady state is more 
severe at low displacement rates than at high rates. The calculations 
are qualitatively compared with recent experimental observations of 
the temperature and compositional dependence of solute precipita- 
tion in the Ni—Be system. 


27223 Nickel and nitrogen ion irradiation induced void swelling 
and defect microstructures in Ni—Al, Ni—Cr and Ni—Ti solid solu- 
tions. Pinizzotto, R.F. Jr. (IBM Corp., Yorktown Heights, ; 
‘ony L.J.; Ardell, A.J. Metall. Trans., A; 9: No. 12, 1715-1727(Dec 
1978). 

The effects of solute content, temperature, and irradiation 
dose on the void swelling characteristics of pure nickel and several 
nickel base solid solutions (Ni—AlI and Ni—Ti containing up to 8 at. 
pet solute and Ni—Cr containing up to 16 pct Cr) have been 
investigated. Samples were irradiated in the temperature range 400 
to 650°C to a maximum dose of 70 dpa using 3.5 MeV **Ni*, 400 
keV ‘*N* and 400 keV ‘N2°* ions. The irradiation induced micros- 
tructures were studied using transmission electron microscopy. The 
addition of Al, Cr or Ti to Ni is found to decrease the void swelling 
and mean void diameter and to increase the dislocation density. The 
behavior of the void number density, N/sub v/, as a function of 
solute content is found to be dependent upon the irradiation condi- 
tions as well as the particular solute addition. N/sub v/ passes 
through a maximum at approximately 2 pct solute content for Ni— 
Al and Ni—Cr alloys irradiated at 550°C, but through a minimum at 
4 pct for Ni—Ti alloys irradiated at 550 and 600°C. N/sub v/ 
decreases monotonically as a function of Al content at 600 and 
650°C. The results are discussed in terms of recent theories of void 
swelling suppression due to impurity or solute additions and in light 
of several correlations between void swelling and material param- 
eters. The behavior of N/sub v/ is found to be best described by the 
actions of two competing processes. The first enhances void nuclea- 
tion, is not strongly temperature dependent and is dominant at low 
solute contents. The second suppresses void swelling, is probably 
diffusion controlled and dominates in the more concentrated alloys. 


27224 Atomic rearrangements in ordered fcc alloys during neu- 
tron irradiation. Kirk, M.A.; Blewitt, T.H. (Argonne National Lab., 
IL). Metall. Trans., A; 9: No. 12, 1729-1737(Dec 1978). 

Three sets of experiments performed at Argonne National 
Laboratory over the past few years are described. These experiments 
deal with atomic rearrangements in the ordered alloys NisMn and 
CusAu during fast and thermal neutron bombardment. The unique 
magnetic properties of ordered NisMn are utilized to investigate 
radiation damage production mechanisms at low temperature (5 K) 
where defect migration is not possible and only disordering is 
observed. In the case of thermal neutron bombardment, the average 
recoil energy is about 450 eV and significant disordering due to [110] 
replacement collision sequences is observed. For fast neutron bom- 
bardment where typical recoil energies are 20 keV, significant 
random disordering is observed but no evidence for sizable replace- 
ment sequences is found. The bombardment of ordered CusAu by 
fast and thermal neutrons at higher temperature (approx. 150°C) is 
studied by electrical resistance techniques. Both ordering and disor- 
dering are observed and related to the number of migrating vacan- 
cies escaping from the high energy collision cascade. 


27225 Effect of semicoherent precipitation on void swelling in 
Al—Cu alloys. Carpenter, R.W.; Yoo, M.H. (Oak Ridge National 
Lab., TN). Metall. Trans., A; 9: No. 12, 1739-1748(Dec 1978). 
Aluminum-4 wt pct copper alloys previously heat treated (50 
h at 473 K) to contain semicoherent theta’ precipitate were neutron 
irradiated to a fast fluence of 2.8 x 107®°n/m?(E > 0.1 MeV) at 328 
K to determine the effect of the precipitate on void swelling relative 
to swelling observed in elemental aluminum under the same irradia- 
tion conditions. The observed void swelling values were ~ 1 and ~ 
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12 pct for the alloy and elemental aluminum, respectively. The broad 
faces of the theta’ precipitate underwent at least partial coherency 
loss, the matrix dislocation density increased somewhat, and some of 
the transmutation-formed silicon segregated to theta’ interfaces and 
some voids during the irradiation. The theta’ particle size distribu- 
tion did not change significantly during the irradiation. The swelling 
behavior of the alloy under irradiation was analyzed by extending 
the rate theory of swelling to include reduction of irradiation-caused 
point defect concentration by indirect recombination, a result of 
trapping free point defects at theta’ interfaces. Calculated swelling in 
the alloy using the model agreed well with the experimental observa- 
tion. According to the model the suppression of swelling by theta’ 
precipitates under the irradiation conditions used occurs by exten- 
sion of the knee of the swelling curve, not by changing the dose 
exponent for swelling. 


27226 Effects of electron irradiation on precipitation in Ni—Al 
alloys. Ro, H. (SCM Corp., Cleveland, OH); Mitchell, T.E. Metall. 
Trans., A; 9: No. 12, 1749-1760(Dec 1978). 

Binary Ni—Al alloys have been irradiated in situ by high 
voltage electron microscopy (650 kV) in order to investigate the 
effects on precipitation. Nucleation and growth of dislocation loops 
are observed during irradiation in the temperature range 20 to 
650°C. In solution-treated specimens, large faulted loops form 
during irradiation at 500°C. Contrast analysis shows that loops are 
Frank-type with 1/3 (111) Burgers vectors and interstitial in charac- 
ter. At 650°C and above, loop formation and growth are not 
observed once yy’ precipitates have formed. In preaged specimens, 
much smaller loops form during irradiations at below 500°C. At 
500°C and above, no loops are observed in specimens containing 
large volume fractions of precipitates. The spatial distribution of 
loops appears rather uniform regardless of the presence of y’ precipi- 
tates except when large incoherent precipitates exist. The growth of 
y’ precipitates is enhanced by irradiation in the temperature range 
300 to 750°C. Precipitate coarsening under irradiation follows radi- 
ation-enhanced diffusion kinetics. Quantitative analysis demonstrates 
that the radiation-enhanced diffusion coefficient responsible for 
coarsening of ‘y’ is independent of the temperature between 300 and 
650°C. This result is in agreement with theoretical predictions for 
the case in which irradiation-produced point defects are lost by their 
annealing at fixed sinks. 


27227 Segregation of nickel to voids in an irradiated high-nickel 
alloy. Marwick, A.D.; Kennedy, W.A.D.; Mazey, D.J.; Hudson, J.A. 


(Atomic Energy Research Establishment, Harwell, Eng.). Scr. 
Metall.; 12: No. 11, 1015-1020(Nov 1978). 

The existence of nickel segregation to voids in an alloy of 
CrNiMo and Fe was established. Enrichment of nickel concentration 
of more than 54% in a shell < ~ 60 nm thick were seen. These 
enhancements are predicted by the theory of major-element segrega- 
tion and may be responsible for the saturation of void swelling for 
the CrNiMoFe alloy irradiated with nickel ions to 120 dpa at 625°C. 


27228 Radiation damage. Californium-252 Prog.; No. 22, 27- 
30(May 1978). 

During destructive testing of a **Cf neutron source, an 
unusual blistering of the Pt—10% Rh capsule containing the source 
was found. Blister formation was attributed to fission-fragment- 
induced calescence of helium implanted by alpha-particle radiation 
coupled with a stress-induced transport of lattice atoms displaced by 
the fission fragments into the blister walls. The blisters were well 
defined and of various shapes. They extended from just above the 
bottom filter to about 4 mm up the capsule wall. (FS) 


27229 Caustic stress corrosion of Fe—Cr—Ni austenitic alloys. 
Berge, P.; Donati, J.R.; Prieux, B.; Villard, D. Corrosion; 33: No. 12, 
425-435(Dec 1977). 

From 6. international congress on metallic corrosion; Sydney, 
Australia (Dec 1975). 

The susceptibility to stress corrosion cracking (SCC) in caus- 
tic solutions of austenitic materials for steam generator tubing, both 
for liquid metal fast breeders and pressurized water reactors (Type 
316, and Alloys 600 and 800) has been compared as a function of: (1) 
The concentration of the sodium hydroxide solution; (2) the stress 
level (the actual stress levels for different types of specimens have 
been carefully evaluated and discussed); and (3) the composition and 
structure of the metal (in particular, the grain boundary precipitation 
in high nickel alloys has been characterized by different techniques). 
It has been shown that the first two factors have a strong influence 
on the classification of the alloys, which can be completely reversed 
when the stress and the caustic concentration change. The possible 
cracking of Alloy 600 for very low caustic concentrations (4 g/1) 
suggested the hypothesis that cracking in pure water could be the 
same phenomenon as caustic cracking. Thermal treatments (such as 
16 hours at 700°C) can significantly improve the behavior of Alloy 
600 in caustic solutions. 
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27230 Evaluation of static and dynamic fracture toughness using 
critical plastic strain energy criteria. Weld. Res. Abroad; 23: No. 10, 2- 
30(Dec 1977). 

Recrystallization technique made it possible to determine a 
critical plastic strain energy, denoted as W/sub p//sup c/, absorbed 
within the intense strain region at the crack tip up to a brittle 
fracture under both static and dynamic loading conditions. A new 
fracture toughness parameter K*/sub c/ was introduced as an meas- 
ure of the elastic-plastic fracture condition, based upon the critical 
plastic strain energy concept. The influence of a geometrical speci- 
men size, test temperature and notch tip acuity or the fracture 
toughness of a pressure vessel steel (SA533B-1) was examined in 
terms of the critical plastic strain energy. In order to explain an 
effect of the strain rate on the fracture toughness, the rate parameter 
proposed by Corten and Shoemaker could be successfully used in a 
modified form. An empirical _ uation derived which represents the 
fracture toughness includes suc ameters as the geometrical size, 
temperature, strain rate and auth tp acuity. The proposed elastic- 
plastic fracture criterion was applied to evaluate the fracture tough- 
ness of the pressure vessel steel under 8 neutron-irradiated condition. 
Some discussions were also made on the applicability of that crite- 
rion to the usual surveillance test for a nuclear reactor vessel. 


27231 Study on some properties of iron-base materials with cal- 
cium fluoride additions for friction nodes in nuclear plants. Fedor- 
chenko, I.M.; Shevchuk, Yu.F.; Miroshnikov, V.N.; Tuznikov, A.F.; 
Markov, V.G.; Gorynin, I.V.; Krasnoshchekov, M.M.; Mostovskii, 
D.M. Porosh. Metall., Akad. Nauk Ukr. SSR; No. 7, 64-69(Jul 1977). 
(In Russian). 

The effect of neutron irradiation on friction properties of 
iron-based sintered materials containing 6 and 9 wt.% 2, and the 
materials additionally alloyed by 15 wt.% molybdenum has been 
studied. Their corrosion resistance and inclination to diffusion weld- 
ing with the Kh18N10T steel in liquid sodium at temperatures up to 
650 deg C have been investigated. The corrosion resistance in liquid 
sodium (T=650 deg C, tau=3000 hours) proves satisfactory, and 
there has been no diffusion welding with the said steel under loads 
up to 500 kg/cm? and temperature up to 620 deg C. Neutron 
irradiation (integral dose 0.56x10”° fast neutrons/cm‘) is shown not 
to deteriorate the friction properties of the sintered material 
Fel5Mo6CaF»2 (the friction tests carried out in argon atmosphere 
containing Na vapor, specific loading 25 kg/cm?, gliding valouty 5 
m/min, temperature 350 deg C). 


27232 Specimen selection for reactor vessel PK po 

Van Der Sluys, W.A.; Palme, H.S.; Nair, P.K. 

Environmental degradation of engineering materials. , 
Jr.; McNitt, R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. 
and State Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The reactor pressure vessel survaillance program quantita- 
tively defines the amount of irradiation embrittlement sustained by 
the pressure vessel materials during operation. In the past, only 
Charpy V-notch and Tensile specimens were encapsulated and irra- 
diated during operation to determine the shift in the nil-ductility 
transition temperature and the changes of the tensile properties. 
Since the addition of fracture mechanics procedures in 1972 to the 
ASME Boiler and Pressure Vessel Code there has been a need to 
obtain a direct measurement of the fracture toughness properties of 
some special materials. One way of accomplishing this is by includ- 
ing Compact Fracture specimens in addition to Charpy and Tensile 
specimens. The considerations taken in selecting the type, geometry, 
thickness, and number of fracture mechanics specimens are de- 
scribed. The finite element analysis and experimental program per- 
formed for the qualification of the round Compact Fracture speci- 
mens are described. 


27233 Monitoring of radiation effects to insure reactor vessel 
integrity. Palme, H.S.; Moore, K.E.; Lowe, A.L. Jr. pp 701-713 of 
Environmental degradation of engineering materials. Louthan, M.R. 
Jr.; McNitt, R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. 
and State Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The owners of light water cooled nuclear power plants are 
required by Federal Regulations to monitor the radiation-induced 
changes in the mechanical properties of the materials employed in 
the construction of the reactor vessel. Test data obtained from the 
surveillance program allow determination of the margin of safety 
against fracture and a determination of the conditions under which 
the reactor vessel may be operated. Fracture mechanics techniques 
are employed to quantitatively define the margin of safety against 
fracture. An overview of the reactor vessel surveillance program 
and the methods employed to insure vessel integrity are on oMge 


27234 Performance predictions and manufacturing concerns 0 
burnable poison rods, Copeland, R.A.; Buescher, B.J. pp 735-743 ot 
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Environmental degradation of engineering materials. Louthan, M.R. 
Jr.; McNitt, R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. 
and State Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Burnable poison rods for reactors designed by B and W 
consist of low density pellets, composed of boron carbide dispersed 
in an alumina matrix (AlkO;—B,C), which are contained in Zircaloy- 
4 tubes. To predict reliable operation of these rods, the irradiation 
behavior of the components must be known. Performance models 
were developed based on experimental irradiation data. During rod 
fabrication, care must be taken to limit the amount of hydrogen in 
the rod because of the propensity of Zircaloy to hydride in the 
presence of high levels of hydrogen. Furthermore, the hygroscopic 
nature of alumina dictates that care must be taken to avoid moisture 
(a primary source of hydrogen) in the rods. Manufacturing and 
quality testing procedures have been developed to provide conform- 
ance to the design criteria. Examinations have been performed on 
irradiated burnable poison rods which verify the adequacy of both 
performance models and manufacturing procedures. 


27235 Effects of irradiation on fatigue crack propagation in 
austenitic stainless steels. Michel, D.J. (Naval Research Lab., Wash- 
ington, DC). pp 795-806 of Environmental degradation of engineer- 
ing materials. Louthan, M.R. Jr.; McNitt, R.P. (eds.). Blacksburg, 
VA; Virginia Polytechnic Inst. and State Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

The effects of neutron irradiation on subcritical crack propa- 
gation in austenitic stainless steels are reviewed with respect to the 
influence of irradiation and test temperatures, neutron fluence, hold 
time effects, and thermomechanical history. Predictive methods for 
estimating crack propagation performance are discussed. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 27035 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 25589, 25590, 25594, 25595, 
25596, 25598, 26380, 27076, 27246, 27264 


27236 (AD-A—057764) Complex metal hydrides. High energy 
fuel components for solid propellant rocket motors. Final report 1 
March 1968—March 1978. Ashby, E.C. (Georgia Inst. of Tech., 
Atlanta (USA)). 1 Aug 1978. Contract N00014-75-C-0307. 9p. NTIS 
PC A02/MF AO1. 

During the past 10 years, work was carried out on the 
preparation of new and unusual simple and complex metal hydrides 
of the main group elements. Several new hydrides of propellant 
interest were prepared and the chemistry related to the preparation 
and reactions of the new hydrides, elucidated. The metals specifical- 
ly covered in this work were lithium, beryllium, magnesium, zinc, 
aluminum, boron and copper. An effort was made to establish the 
fundamental chemistry leading to the preparation of new hydrides as 
well as the preparations themselves. Indeed, a number of serious 
errors in the literature were corrected and the basis for the chemistry 
of main group metal hydrides established. In addition, many new 
hydrides were prepared and characterized, some of which should 
have potential as solid rocket propellants, e.g., Li3AlIH6, Li2BeH4, 
LiSBeH4, LiSCuH6, etc. 


27237 (N—78-25215) Pressureless sintered sialons with low 
amounts of sintering aid. Arias, A. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center). Jun 
1978. 16p. (NASA-TP—1246; E—9522). NTIS PC A02/MF AOI. 

Two £’ - Sialons of composition Siz.sAlo 393 Yo.007O0 4Ns ¢ and 
SizsAlo 384 Yo 01400 4Na 6 were pressureless sintered from mixtures of 
Y2O3 and separately milled 8 -SisNs, AIN, and SiOz. These sialons 
had densities of over 98% of theoretical, four-point bend strengths of 
460 and 155 MPa at room temperature and 1400 C, respectively, and 
1400 C oxidation rates lower than those reported for hot pressed 
SisN, and for a stronger sialon with 2.5 weight percentage Y2Os. 


27238 (ORNL/TM—6568) Hydrogen retention of (U,Pu)O/sub 
2-y/. Pechin, W.H.; Bradley, R.A.; Sease, J.D. (Oak Ridge National 
Lab., TN (USA)). Dec 1978. Contract W-7405-ENG-26. 17p. AT. 

An improved process for sintering (U,Pu)O/sub 2-y/ fast 
breeder reactor fuel was developed. The process resulted in lower 
gas content in the as-fabricated fuel. One of the specifications for 
such fuel is that the amount of gas released by vacuum extraction at 
1600°C be less than 90 cm*/kg. In the preparation of (U,Pu)O/sub 2- 
y/ for irradiation testing, pellets with densities less than 90% of 
theoretical could release 10 to 20 times the maximum amount of gas 
permitted. Thus, an improved process was required. Several ap- 
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proaches were used to investigate what gas was being retained by 
the fuel and the retention mechanism. First, fuel was cooled from the 
sintering temperature in different gas atmospheres, and the quantity 
and type of retained gas were determined. Gas analyses of sintered 
material as a function of extraction temperature were also informa- 
tive. Gas release measurements on fuels of varying degrees of 
oxygen stoichiometry helped define the retention mechanism. The 
retained gas was found to be primarily hydrogen, which had com- 
bined with the fuel during cooling r hydrogen reduction. The 
amount of retained hydrogen was greatest for most highly reduced 
and porous fuel. 


27239 Some fundamental aspects of the electrochemical storage 
of hydrogen in LaNis alloys. Bronel, G.; (ENSEEG, Grenoble, 
France); Sarradin, J.; a a A.; Achard, J.C. Mater. 
Res. Bull.; 13: No. 12, 1265-1271(Dec 1978). 

An introduction to the interest of the electrochemical storage 
of hydrogen is given. After a discussion of the theoretical aspects of 
the estimation of the energy density the authors have explained how 
the H atoms are included in several LaNis alloys and have made a 
proposition for the nature of the hydrogen bond. 


27240 Stepped temperature stress—rupture testing of silicon- 
based ceramics. Quinn, G.D.; Katz, R.N. (Army Materials and Me- 
chanics Research Center, Watertown, MA). Am. Ceram. Soc. Bull.; 
57: No. 11, 1057-1058(Nov 1978). 

The ability of the Stepped Temperature Stress Rupture 
(STSR) test is demonstrated to efficiently screen high temperature 
and stress regions of time-dependent strength behavior. STSR is 
used (FS a further development of high temperature turbine ceram- 
ics. 


27241 Destabilization of zirconia by phosphoric acid. Wilson, 
H.H. (Clemson Univ., SC). Am. Ceram. Soc. Bull; 57: No. 4, 
455(Apr 1978). 

The effect of temperature, grain size, and chemical composi- 
tion on the rate at which cubic zirconia is changed to monoclinic 
zirconia by phosphates was examined. Both phosphoric acid and 
aluminium phosphate will destabilize zirconia. Usable mixes can be 
formulated if sufficient lime is added. It is necessary to add larger 
amounts of lime to maintain cubic zirconia for acceptable thermal 
shock resistance. (FS) 


27242 Microstructure of Y2O; fluxed hot-pressed silicon nitride. 
Clarke, D.R.; Thomas, G. (Univ. of California, Berkeley). J. Am. 
Ceram. Soc.; 61: No. 3-4, 114-118(Mar 1978). 

Detailed microstructural analysis of a 10 mol% Y2Os fluxed 
hot-pressed silicon nitride reveals that, in addition to the yttrium- 
silicon oxynitride phase located at the multiple SisNs grain junctions, 
there is a thin boundary phase 10 to 80 A wide separating the silicon 
nitride and the oxynitride grains. Also, x-ray microanalysis from 
regions as small as 200 A across demonstrates that the yttrium-silicon 
oxynitride, Y2Si(SizOsN,), phase can accommodate appreciable 
quantities of Ti, W, Fe, Ni, Co, Ca, Mg, Al, and Zn in solid solution. 
This finding, together with observations of highly prismatic SisN, 
grains enveloped by Y2Si(SizOsN,), suggests that densification oc- 
curred by a liquid-phase "solution-reprecipitation” process. 


27243 (UCRL-Trans—11415) Preparation of electro-melted 
ultra-refractory compounds. de Vynck, Y.A. Translated from Silicates 
Ind.; 41: No. 1, 5-12(Jan 1976). 15p. Dep. NTIS, PC A02/MF AO1. 

The results are presented of several successful attempts to 
obtain ultra-refractory compounds in the electro-melted state. The 
technique used here makes it possible to produce electrically con- 
ducting and insulating compounds, and that those products can be 
obtained, as desired, either in the electro-melted state or simply 
sintered. The materials that are to react are introduced into the 
furnace in the form of pressed cylinders having a diameter of 25 mm. 
The amount of material treated per test varied according to the 
density, but was generally on the order of 50 to 200 g, which gave us 
a treatment capacity of from 250 g to 1000 g per hour. Typical 
working conditions of the plasma furnace during syntheses are 
illustrated by those selected for the synthesis of tantalum carbide. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 25597, 25599, 26644, 26648, 
27076, 27111, 27242, 27261, 27271 


27244 (CONF-780868—1) Moessbauer studies of dilute erbium 
impurities in zirconium hydrides. Shenoy, G.K.; Dunlap, B.D.; West- 
lake, D.G. (Argonne National Lab., IL (USA)). 1978. Contract W- 
31-109-ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From Conference on the applications of the Moessbauer 
effect; Kyoto, Japan (28 Aug 1978). 

Hyperfine spectra are reported for Er present as a dilute 
impurity in the fluorite structure compound 5-ZrH; 5 and the tetra- 
gonally distorted fluorite €-ZrHi s7. In both cases, the hyperfine 
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spectra are identical and show cubic symmetry around the Er ion 
regardless of the host crystal structure, showing the formation of a 
locally cubic Er-hydrogen cluster. Paramagnetic relaxation frequen- 
cies are also identical in the two phases, in spite of large changes in 
the electronic density of states. Mechanisms for the formation of 
such Er-hydrogen clusters are discussed. 


27245 Verwey transition in magnetite. Shirane, G. (Brookhaven 
National Lab., Upton, NY). pp 393-408 of Electron—phonon inter- 
actions and phase transitions. Riste, T. (ed.). New York, NY; Plenum 
Publishing Corp. (1977). 

The characteristics of the Verwey transition in magnetite at 
123°K was reviewed. An ordering takes place among Fe** and Fe* 
ions on the octahedral sites of the inverse spinel structure. A sudden 
change of electrical resistivity occurs. Recent neutron scattering 
measurements at Brookhaven in collaboration with Chikazumi’s 
group at the University of Tokyo are discussed in detail. 


27246 Spectrophotometric and Raman spectroscopic studies of 
the palladium(II) bromide—aluminum(III) bromide vapor complex. 
Capote, M.A.; Papatheodorou, G.N. (Argonne National Lab., IL). 
Inorg. Chem.; 17: No. 12, 3414-3418(Dec 1978). 

The reaction of solid palladium(II) bromide with gaseous 
aluminum(III) bromide to form a ceramic-rod vapor complex has 
been investigated by spectrophotometry and by Raman spectroscopy 
at temperatures ranging from 550 to 900 K and total pressures up to 
~ 2 atm. The electronic absorption spectra of the complexes show 
an intense d — d band at ~ 1.96 m~' and a charge-transfer band at 
~ 3.55 pm The spectrophotometric data led to the conclusion 
that one predominant complex exists in the vapor formed by the 
reaction PdBra(s) + AleBre(g) = PdAlBre(g) with AH = 8.27 kcal/ 
mol and AS = 8.04 cu. Raman spectra of the equilibrium vapor 
mixtures PdAlkBrs—AlBre—AIBrs and AlkBre—AIBrs were ob- 
tained at different temperatures. The main features of the Raman 
spectra of the PdAlLBrs gaseous molecule are three polarized bands 
at 180, 114, and ~ 50 cm™* The excitation profiles of these bands 
exhibit minima in the vicinity of the maximum Pd(II)d — d absorp- 
tion. The electronic absorption and Raman spectra of the complex 
were interpreted in terms of a D/sub 2h/ symmetry for the vapor 
complex PdAlBrs, where Pd(II) is in a square-planar coordination. 5 
figures, 5 tables. 


27247 Material loss and high temperature phase transition in 
lithium ferrite. Mishra, R.K.; Van Der Biest, O.0.; Thomas, G. 
(Univ. of California, Berkeley). J. Am. Ceram. Soc.; 61: No. 3-4, 121- 
126(Mar 1978). 

The morphology and kinetics of the phase transformations 
accompanying oxygen and lithium loss in LiFesOs were studied at 
1200°C in air, in oxygen (P/sub 02./ = 760 torr), and in vacuum (P 
= 5 x 10°* torr), using high-voltage electron microscopy. LiFeO: 
nucleated and grew in the LiFesOs matrix and finally transformed to 
spinel in all three atmospheres; however, the kinetics of the transfor- 
mation depended on the atmosphere. The dependence of these phase 
transformations on material loss is discussed. 


27248 Mullite Crystallization from Si0.—AbLO; melts. Risbud, 
S.H.; Pask, J.A. (Univ. of California, Berkeley). J. Am. Ceram. Soc.; 
61: No. 1-2, 63-67(Jan 1978). 

SiO.—AlkOs; melts containing 42 and 60 wt% AlOs were 
homogenized at 2090°C(+-10°) and crystallized by various heat 
treatment schedules in sealed molybdenum crucibles. Mullite con- 

taining = 78 wt% AlOs precipitated from the 60 wt% AlOs melts 
at = 1325° +- 20°C, which is the boundary of a previously 
calculated liquid miscibility gap. When the homogenized melts were 
heat-treated within this gap, the Al,Os in the mullite decreased with 
a corresponding increase in the Al,Os; content of the glass. A similar 
decrease of AleOs in mullite was observed when crystallized melts 
were reheated at 1725° +- 10°C; the lowest AlOs content (~73.5 
wt% was in melts that were reheated for 110 h. All melts indicated 
that the composition of the precipitating mullite was sensitive to the 
heat treatment of the melts. 


27249 Relationship between intercept length and grain diameter 
in sintered uranium dioxide pellets. Ainscough, J.B. (United Kingdom 
Atomic Energy Authority, Lancs, Eng.); Weldon, S.C.; Butler, G.G. 
Metallography; 11: No. 1, 23-32(Jan 1978). 

A series of measurements of the relationship between the 
mean intercept length and the true grain diameter in sintered UO. 
pellets is reported. The analysis has been carried out on the assump- 
tion that the grains are spherical, using a mathematical procedure 
due to Shephard. It is shown that the grain diameter is generally less 
than the mean intercept length and that the variation of the propor- 
tionality constant with intercept length, in the range 4 to 17 um, is 
only slight. A mean value of 0.855 has been found for the ratio, grain 
diameter:mean inercept length. 


27250 Characterization of the thermally contracting tungstates 
Ta22W.Oc67, Ta2WOs, and TaieW:isOo,. Holcombe, C.E. Jr.; Smith, 
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D.D. (Oak Ridge Y-12 Plant, TN). J. Am. Ceram. Soc.; 61: No. 3-4, 
163-169(1978). 

An investigation of the properties of high-purity (> 99 wt %) 
tantalum tungstates (Taz2W4Oc7, Ta2WOs, and Taig W1sOo,) included 
determination of density (bulk and theoretical), refined lattice con- 
stants, maximum use temperatures, microhardness, heat capacity, 
thermal expansion (contraction) and diffusivity, calculated thermal 
conductivity, and electrical resistivity. Usable to ~ 1700 K in air or 
inert atmospheres, these tantalum tungstates have theoretical densi- 
ties of 7.3 to 8.5 g/cm*, are relatively soft (120 to 655 kg/mm? 
hardnesses), and are electrical insulators (6 x 10° to 2 x 10° 2 
resistivities). The distinguishing properties of the materials are their 
thermal expansion (average CTE values from +0.6 x 10-*/K to -5.1 
x 10-*/K at 293 to 1273 K), thermal expansion hysteresis with 
minimal observable microcracking, and thermal diffusivity (values 
from 1.6 x 107° to 3.2 x 10~* cm?/s at 298 K) gradually increasing 
with temperature. 


27251 Study on the room temperature phase of LaNbO, crystals. 
Tsunekawa, S.; Takei, H.; Ishigame, M. (Tohoku Univ., Sendai, 
Japan). Mater. Res. Bull.; 12: No. 11, 1087-1094(Nov 1977). 

The precise x-ray analyses with a precession camera and a 
four-circle diffractometer prove that the space group of LaNbO, 
crystals at room temperature is noncentrosymmetric Ic or Ia. The 
polarized Raman Spectra suggest that this acentric structure is very 
close to centrosymmetric one. 


27252 Orowan loop storage capacity of systems containing ellip- 
soidal particles. Shah, D. (Lehigh Univ., Bethlehem, PA); Altstetter, 
C. Mater. Sci. Eng.; 29: 213-218(1977). 

In treating the problem of work hardening behavior of a 
system with precipitates, it becomes necessary to determine the 
density of geometrically necessary dislocations. In general this is 
expressed indirectly in terms of mean free distance, A, between the 
precipitates. However, when the geometrically necessary disloca- 
tions are Orowan loops, it is possible to determine directly the 
maximum storage capacity of the system for the first Orowan loops 
on a given slip plane. this is equivalent to a calcuation of total 
perimeter per unit area of the slip plane, C. Such a calculation is 
presented for an array of ellipsoidal particles. It is shown that the 
quantity C depends on the orientation, shape, and the spatial distri- 
bution of the particles, and its relation to | is also dependent on these 
factors. 


27253 Raman studies of hydrogen vibrational modes in palladium. 
Sherman, R.; Birnbaum, H.K.; Holy, J.A.; Klein, M.V. (Univ. of 
Illinois, Urbana). Phys. Lett.; 62: No. 5, 353-355(1977). 

The phonon density of states of substoichiometric polycrys- 
talline Pd--H(D) was investigated by Raman Scattering above and 
below the 50 K anomaly. The Raman spectra for hydrogen and 
deuterium were found to be asymmetric and peaked at 58.5 MeV and 
39.7 MeV, respectively, in near agreement with inelastic neutron 
scattering data. The scattering mechanism appears to require hydro- 
gen--hydrogen interactions. No major changes in the optical spectra 
were observed in going through the 50 K anomaly. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 25177, 26648, 27076, 27237, 
27240, 27250 


27254 (HEDL-SA—1538) Creep behavior of UO, above 2000°C, 
Slagle, O.D. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 14 Sep 1978. Contract EY-76-C-14-2170. 21p. (CONF- 
7810143—4). Dep. NTIS, PC A02/MF AO1. 

From 31. pacific coast meeting of American Ceramic Society; 
San Diego, CA, USA (25 Oct 1978). 

A series of high temperature creep measurements were made 
for UO. in the temperature range from 2000°C to the melting 
temperature. The effects of temperature, stress and accrued strain on 
the creep rate have been measured. The results indicate that addi- 
tional creep mechanisms are being activated at the higher tempera- 
tures. 


27255 Microcracking of monoclinic HfO2. Dole, S.L.; Hunter, 
O. Jr.; Calderwood, F.W.; Bray, D.J. (Ames Lab., IA). J. Am. 
Ceram. Soc.; 61: No. 11- 12, 486-490(Nov 1978). 

Elasticity, internal friction, and thermal expansion were meas- 
ured at temperatures up to 1500°C to characterize the microcracking 
behavior of HfO2. Crack-free HfO2. showed consistent, typical 
changes in these properties with temperature. Microcracked HfO2 
showed hysteresis in the elastic moduli and thermal expansion on 
thermal cycling. Internal friction increased with microcrack healing. 
Repeated thermal cycling and high-temperature anneals markedly 
changed the microcrack system and a time- and atmosphere-depend- 
ent aging effect in microcrack formation was noted. 
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27256 Chemical reactions in the condensation of metal—plasma 
streams, Aksenov, I.1.; Bren’, V.G.; P. V.G.; Khoroshikh, 
V.M. Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 6, 651-653(Jun 
1978). 

The microhardness of coatings of the nitrides of titanium and 
molybdenum and of aluminum oxide produced by the ion-condensa- 
tion method is studied as a function of the energy of the condensing 
metal ions. The results are explained on the basis of the variation of 
the microhardness with the amount of nonmetal in the compound. 
The conditions for the binding of the nonmetal in the condensate are 
analyzed on the basis of the energy balance at the condensation 
surface. The variation of the microhardness of the condensates with 
the energy of the condensing metal ions corresponds qualitatively to 
the amount of nonmetal in the coating as determined through a 
solution of the heat-balance equation for the conditions correspond- 
ing to the condensation of a plasma stream in a reactant gas. 


27257 Optical absorption of Na,O—WO; glass containing transi- 
tion-metal ions. Duffy, J.A. (Univ. of Aberdeen, Scotland). J. Am. 
Ceram. Soc.; 60: No. 9-10, 440-443(1977). 

Several transition-metal ions are soluble in NazO—WOs glass 
(1:1.63 mole ratio). From their d-d spectra it is concluded that the 
sites these ions occupy in the glass are not necesarily the same as 
those occupied when the transition-metal ion is coordinated in 
heteropolytungstate anions. The tungstate glass appears to have 
coordinating properties similar to those of “‘discrete-anion” glasses 
(e.g. nitrate and acetate glasses) rather than to those of network-type 
glasses. In the glass, the tungstato-metal complexes apparently do 
not decompose readily; their stability is similar to that of phosphato- 
metal complexes in phosphate glasses. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 25192, 25600, 25601, 25927, 
26487, 26648, 26649, 26841, 27163, 27250, 27255 


27258 (COO—2564-4) Basic research on ceramic materials for 
energy storage and conversion system. Progress report, December 1, 
1977—November 30, 1978. Whitmore, D.H. (Northwestern Univ., 
Evanston, IL (USA)). Dec 1978. Contract EY-76-S-02-2564. 26p. 
Dep. NTIS, PC A03/MF AO1. 

Experimental probes are used for measuring the movement of 
ionic and electronic charge carriers in ceramic materials suitable for 
solid electrolyte and electrode applications in high-performance 
secondary battery and fuel cell systems. Special emphasis is placed 
on developing a better understanding of the effects of structure, 
impurities and composition on charge carrier transport mechanisms 
in such materials and detailed knowledge of the kinetics and mecha- 
nism of reactions occurring (on a microscopic scale) at the elec- 
trode—electrolyte interfaces of energy storage and conversion sys- 
tems. | figure, 2 tables. 


27259 (HEDL-SA—1590-S) Thermal conductivity model for 
(Th, U)O2 to melting. Himes, D.A. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Jun 1978. Contract EY-76-C-14- 
2170. 7p. (CONF-781105—99). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A model is presented which provides a reasonable estimate 
for thermal conductivity of (Th, U)O2 over the entire range of 
composition and for temperatures to melting. The model adequately 
predicts existing low temperature data and incorporates an electron- 
ic thermal conduction model to yield the best available estimate of 
thermal conductivity at high temperatures to melting over the entire 
range of composition. (FS) 


27260 (IS-M—178) Hydrogen diffusion and electronic structure 
parameters in tantalum hydrides determined by pulsed NMR measure- 
ments. Hornung, P.A.; Khan, A.D.; Torgeson, D.R.; Barnes, R.G. 
(Iowa State Univ. of Science and Technology, Ames (USA)). 1979. 
Contract W-7405-ENG-82. 1lp. (CONF-790301—2). Dep. NTIS, 
PC A02/MF AOl1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

Measurements are reported of the proton spin-lattice relax- 
ation time T; in the tantalun—hydrogen system over the temperature 
and composition ranges, 77°K = T = 470°K and 0.155 = H/Ta S 
0.677, respectively. In the high temperature, solid-solution (a) phase, 
the activation energy for hydrogen diffusion determined from the 
dipolar contribution to Ti, shows a weakly increasing trend from 
0.134 eV/atom at H/Ta = 0.155 to 0.140 eV/atom at H/Ta = 
0.677. Boundaries between ordered hydride phases and the a phase, 
located by the occurrence of abrupt changes in Ti, agree very well 
with other recent determinations. The quantity (T/sub le/T)/sup - 
1/2/, based on the conduction electron contribution, (T/sub le/)~', 
to the relaxation rate (T;)~', is proportional to the density of states at 
the Fermi level N(E/sub F/). (T/sub le/T)/sup -1/2/ decreases 
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linearly with increasing hydrogen concentration, similarly to its 
behavior in the V—H and Nb—H systems. 


27261 Neutron diffraction studies of Pr2C;, Nd2Cs, and Dy2C; at 
300 to 1.6°K. Atoji, M. ~~ National Lab., IL). J. Solid State 
Chem.; 26: No. 1, 51-57(Sep 1978) 

Neutron diffraction measurements have shown that the body- 
centered cubic Pr2Cs, Nd2Cs, and Cy2Cs become antiferromagnetic 
below 8, 24, and 22°K, respectively, all exhibiting the TbzCs-type 
magnetic structure. In the uniaxial moment model having two anti- 
ferromagnetic and two paramagnetic body diagonals, the saturation 
order moments per metal atom are 1.3, 3.0, and 9.5 Bohr magnetons, 
respectively, being 41, 92, and 95% of the respective free ion values. 
Pr2Cs shows an ex tionally large crystal field effect. The antiferro- 
magnetic alignment is uninfluenced by the ap — field of up to 21 
kOe. The crystal structure data at 300 to 1.6°K are also given. A 
brief review is presented on the physical properties of the rare earth 
sesquicarbides. 


27262 Optical and electrical experiments at some transition-metal 
oxide foil--electrolyte interfaces. Ahlgren, W.L.; Sari, S.O. (Univ. of 
Arizona, Tucson). Contract EG-77- 5-03-4381. Surf. Sci.; 76: 148- 
159(1978). 

Mctal oxide layers formed from transition-metal foils oxidized 
by heating in air were examined for their photoelectrolytic response. 
The metals examined were Y, Ti, Zr, Hf, V, Nb, Ta, Mo, W, and Pt. 
Weak photoeffects were observed for oxide layers of all of these 
metals. Sizable light-dependent oxygen gas evolution rates were 
found in Ti and also in W oxides. The spectral dependence of the 
oxygen response in these compounds was investigated, and interpre- 
tation is given of these experiments. 5 figures. 


27263 Parametric study of the diametral compression test for 
ceramics. Marion, R.H.; Johnstone, J.K. (Sandia Labs., Albuquerque, 
NM). Am. Ceram. Soc. Bull; 56: No. 11, 998-1002(Nov 1977) 
The effects of sample size and padding material on the basi 
obtained from the diametral compression test are presented and 
discussed. A series of uniform alumina samples ranging from 6.35 
mm in diameter and 3.175 mm long to 12.70 mm in diameter and 
es 70 mm long were tested. Tests were conducted using Cu, Al, Pb 
yal oh ger pads, IBM cards and no pads. The results show that 
the fracture strength of the samples —s on sample size and the 
padding material used. Tests were conducted on simulated 
nuclear waste forms. The first direct observation of the initiation of 
secondary cracks in the triple-cleft fracture mode is reported. 


27264 Thermo-electromotive force in solid electrolytes ZrO.— 
Se2.0;. Volchenkova, Z.S.; Sizentseva, N.F. (Inst. of Electrochemis- 
try, Sverdlovsk, USSR). Elektrokhimiya; 13: No. 9, 1390-1392(1977). 
(In Russian). 

A study was made of thermoelectromotive force in the solid 
electrolytes ZrO2-Sc2O3. The electrolyte was prepared by the co- 
precipitation of the hydroxide and mixing the original oxides. The 
preparation method did not affect the electrolyte’s thermoelectric 
properties. The electrolytes containing 8 to 16.7 mol percent Sc2Os 
were studied at 900 to 1200°C, and the remaining electrolytes were 
studied at 1050 to 1200°C. All of the electrolytes possessed chiefly 
oxygen-ionic conductivity caused by the presence of vacancies in the 
oxygen sublattice which occurs upon substitution of Zr** for Sc** 
(cation of smaller valence). 1 table, 9 references. 


27265 Ambipolar diffusion contribution to high-temperature ther- 
mal conductivity of titanium carbide. Bethin, J.; Williams, W.S. 
(Univ. of Illinois, Urbana). J. Am. Ceram. Soc.; 60: No. 9-10, 424- 
427(1977). 

From 78. American Ceramic Society annual meeting; Cincin- 
nati, OH, USA (4 May 1976). 

The odd thermal conductivity behavior of transition metal 
carbides—K increasing with increasing T—has been interpreted as 
resulting from the strong scattering of electrons by carbon vacancies 
and polar optical phonons and from the strong scattering of phonons 
by vacancies and conduction electrons. These scattering processes 
have been used in a Callaway analysis to fit the thermal conductivity 
of TiC from the liquid He temperature to 1000°K; however, at the 
highest temperatures a residual contribution to K was noted which 
increased with increasing T. An analysis of the Lorenz function has 
indicated that this contribution is electronic. The present work 
indicates, using a theory modified for semimetals, that the additional 
conductivity may be ambipolar diffusion (electron-hole migration 
and recombination). 


27266 Coatings on graphite crucibles used in melting uranium. 
Koger, J.W.; Holcombe, C.E.; Banker, J.G. (Union Carbide, Oak 
Ridge, TN). Thin Solid Films; 39: 297-303(1976). 

Standard coatings for graphite crucibles used for melting 
uranium have generally been zirconia based and have been applied as 
a paint or by flame spraying. These coatings do not provide adequate 
protection at the temperatures normally required for melting urani- 
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um alloys. Yttria provides superior protection above 1300°C but 
becomes less satisfactory above 1450°C when applied directly on 
graphite. The utilization of a protective niobium/zirconia bilayer 
coating between the yttria and the graphite results in improved 
performance at 1500°C. Yttria has been satisfactorily applied both by 
plasma spraying and by brush applying a stable suspension. When 
the protective niobium layer is used, coating adherence after melting 
is excellent and multiple use of coatings is practical. The coatings 
adhere to graphite with a high coefficient of thermal expansion 
(CTE) (~ 7 pm m™'!C~') much better than to standard crucible 
grade graphite (~ 4 ym m™'C™*). A single Nb/Y2Os-coated high 
CTE graphite crucible has been used for seven melts at 1450°C 
without repair or increased carbon contamination. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 25177, 27067, 27163, 27237 


27267 (BNL-NUREG—25327) Graphite oxidation by moisture. 
Growcock, F.B.; Chandra, D.; Heiser, J.; Skalyo, J. Jr. (Brookhaven 
National Lab., Upton, NY (USA)). Nov 1978. Contract EY-76-C-02- 
0016. 12p. (CONF-781144—13). NTIS MFAOI. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Portions of document are illegible. 

The nature of impurity iron in PGX graphite has been exam- 
ined and its role during oxidation by steam has been clarified. The 
iron exists as mobile clusters which are accessible to Hz and HO. It 
can be easily maintained in a reduced or oxidized state by variation 
of H2/He2 pressures. In the reduced state, iron is an active catalyst 
which can produce high localized rates of oxidation and form clearly 
defined etch pits. 


27268 (DOE/NASA/2593—78/3) Thermal barrier coatings: 
burner rig hot corrosion test results. Hodge, P.E.; Stecura, S.; Ged- 
will, M.A.; Zaplatynsky, I.; Levine, S.R. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Research 
Center). Oct 1978. Contract EF-77-A-01-2593. 36p. (NASA-TM— 
79005). Dep. NTIS, PC A03/MF AOl. 

A Mach 0.3 burner rig test program was conducted to exam- 
ine the sensitivity of yttria-stabilized zirconia coatings to the com- 
bustion products of Na- and V-contaminated fuels and to identify 
alternate coatings with improved resistance to potential utility gas 
turbine environments. Coatings were evaluated on air-cooled, 
hollow superalloy erosion bar specimens of nickel-base alloy IN-792 
and cobalt-base alloy MM-509. Operating conditions for both single 
specimen impurity sensitivity and multiple specimen alternate coat- 
ings tests were: 1370°C and 843°C substrate metal temperature. 


27269 Acoustic emission monitoring of degradation in monolithic 
refractories. Williams, R.S.; Anderson, E.M. pp 675-686 of Environ- 
mental degradation of engineering materials. Louthan, M.R. Jr.; 
McNitt, R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. and 
State Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Monolithic refractory linings are installed in coal gasification 
process vessels to insulate the shell, provide a corrosion barrier and 
to prevent abrasive wear from entrained particulate matter. These 
linings are subject to thermo-mechanical degradation as the result of 
steam entrapment and stress gradients occurring during the curing, 
dry out, heat-up, and cool-down schedule followed prior to service 
use. As part of an ERDA-funded program directed toward improve- 
ment of the mechanical reliability of these refractory linings, several 
liner configurations have been monitored with acoustic emission 
during different heat-up/cool-down schedules. The characteristics of 
the emission events generated during these tests are highly depend- 
ent upon the heating and/or cooling rate, length of intermediate 
temperature soaks, and formulation of the refractory. Significant 
numbers of emission events are detected during heat-up and cool- 
down even when there is relatively little degradation taking place. 
The effects of these variables on the acoustic emission response and a 
proposed approach for distinguishing between consequential and 
inconsequential events are discussed. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 25603, 26339, 27234, 27695 


27270 Measurement and interpretation of CO and Kr + Xe in 
irradiated ThO.-containing HTGR fuel particles. Lindemer, T.B. 
(Oak Ridge National Lab., TN). J. Am. Ceram. Soc.; 60: No. 9-10, 
409-416(1977). 

From 77. annual meeting of the American Ceramic Society; 
Washington, DC, USA (5 May 1975). 

The irradiation of microspheres of ThO2 and Tho s:U19O2 in 
the form of high-temperature gas-cooled reactor (HTGR) particles 
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resulted in the buildup of CO as well as Kr + Xe within the icle. 
The particles were later equilibrated at 1325 = T = 2270 K, 
crushed, and the CO and Kr + Xe contents were measured. Oxygen 
released as CO can be oe spe by the expression O/f = 74.6F 
exp (-7400/T), where O/f is the moles of oxygen released per mole 
of fissioned actinide, F is fission per initial heavy-metal atom, and T 
is the equilibrium temperature. Oxygen release is reasonably consist- 
ent with that predicted from the thermodynamic data for the oxides 
of the fuel and fission products. The burnup dependence of the 
release of Kr and Xe to the void space within the icle was 
consistent with published data and approached the theoretical value 
for the **U—?**U system, (Kr + Xe)/f = 0.32. 


27271 Effect of porosity on the mean lifetime of positrons in 
sintered and hot-pressed a-alumina. Hadnagy, T.D.; Byrne, J.G.; 
Miller, G.R. (Univ. of Utah, Salt Lake City). J. Am. Ceram. Soc.; 60: 
No. 9-10, 461-463(1977). 

Annihilation characteristics in AkOs show that the local 
electron density is higher at ceramic surfaces than in the bulk. 
Observations indicate that the method used may well be used in the 
rough determination of internal surface areas in dense ceramics, 
provided calibration curves are developed. (FS) 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 26620 


27272 (UCID—17873) Properties of commercial fibers used for 
filament-wound composites. Clements, L.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 10 Oct 1978. Contract W- 
7405-ENG-48. 30p. Dep. NTIS, PC A03/MF AO1. 

Data on the properties of 24 different commercial fibers 
suitable for filament winding of composites are presented. Such fiber 
properties as filaments per ply, fiber cross-sectional area, and yield, 
as well as physical, mechanical, and thermal properties are included. 
The data are based largely on information supplied by the manufac- 
turer of each fiber. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 27275 


27273 Preparation of p-type indium phosphide films by close 


space vapor transport. Goldstein, L.; ea S. (Bell Labs., Holm- 
del, NJ). Mater. Res. Bull.; 13: No. 12, 1455-1460(Dec 1978). 

InP films have been grown by close space transport employ- 
ing 0.8 mol% PCls in He. For deposition on InP single crystals, 
700°C source and 650°C substrate temperatures produced epitaxial 
films on (100), polycrystalline films on (111)A, and powdery layers 
on (111)B. Growth rates are 6 to 10 wm/h on (100)InP and ~ 50 
pm/h on (111)A InP. Regardless of InP source doping, its 
exhibit net donor concentrations of 5 x 10'7 to 1 x 10'*cm™* Zn 
doping with 0.02 to 0.5 mol% Zn(C2Hs)z in the gas phase resulted in 
partially compensated p-InP with net acceptor concentrations up to 
7 x 10'*cm~*. Polycrystalline films have been grown on Mg-coated 
carbon or molybdenum substrates at 700°C source and 590°C sub- 
strate temperatures. Growth rates lie between 40 and 50 pm/h. 
Substantial recrystallization and grain growth are observed after 2 
day anneals at 950°C under 5 atm of phosphorus. 


PHYSICAL PROPERTIES 


27274 Thermoelectric properties of composite materials. Ku- 
dinov, V.A. (Leningrad Branch, All-Union Scientific-Research 
Design, Planning, and Technological Institute of Current Sources). 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 6, 735-736(Jun 1978). 
Theoretical estimates are given of the thermoelectric proper- 
ties of composite materials containing substances with good 
electric properties but poor mechanical properties. These materials 
are ya by: 1) Particles retarding crack growth, 2) load 
carrying fibers. 


CORROSION, EROSION, AND DEGRADATION 


27275 Synthesis of the first stage graphite salt C,* AsF,~ and its 
relationship to the first stage graphite/AsF; intercalate. Bartlett, N.; 
McQuillan, B.; Robertson, A.S. (California Univ., Berkeley). Mater. 
Res. Bull.; 13: No. 12, 1259-1264(Dec 1978). 

Oxidation of graphite with excess O.* AsFe~, in suspension in 
SO.CIF, produces the blue first-stage graphite salt of composition 
CsAsFe, which x-ray single crystal photographs show is hexagonal 
with a = 4.92(2), c = 8.10(2), V = 170 A® The blue first-s' 
material of approximate composition CioAsFs obtained from - 
ite and AsFs has a related pseudo cell. Arsenic x-ray absorption 
spectra show that CsAsF¢ contains AsF¢~ alone, and that the graph- 
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ite/AsF; intercalate contains AsFs~ and AsF; in accord with the 
AsF; reduction: 3 AsF; + 2 e~ — 2 AsFs~ + AsFs. Treatment of 
the graphite/AsF; compound with F2 gas results in conversion of all 
of the intercalated arsenic to AsF¢~. 


RADIATION EFFECTS 


27276 Electromigration in ion bombardment. Primak, W.; Mona- 
han, E. (Argonne National Lab., IL). J. Electrochem. Soc.; 124: No. 
11, 1816-1818(Nov 1977). 

The behavior of insulator materials subjected to ion bombard- 
ment at elevated temperatures was investigated. Glasses at various 
temperatures up to the strain point and high temperature ceramic 
materials up to 600°C were used. Charge incident on some of these 
specimens is conducted to the metal support by ionic conductivity 
through the specimen resulting in electromigration of alkali ion. 


POLYMERS AND PLASTICS 


27277 (MHSMP—79-4) Cure rate of Halthane 73-19 at different 
temperatures. Foster, P.A. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, TX (USA)). Jan 1979. Contract EY-76-C-04-0487. 9p. 
Dep. NTIS, PC A02/MF AO1. 

Halthane 73-19 is a new polyurethane type adhesive. The 
report includes the cure rate at ambient, 38, 78, and 100 C. The cure 
rate of 73-19 is significantly faster than that of Halthane 73-18 at 
temperatures up to 78 C. 


PREPARATION AND FABRICATION 


27278 Inferences concerning the amorphous regions in polyethyl- 
ene of different morphologies. Dole, M.; Welch, R.A. (Baylor Univ., 
Waco, TX). pp 43-48 of What's new in polyolefins. Greenwich, CT; 
Society of Plastics Engineers, Inc. (1975). 

From Regional technical conference; Houston, TX, USA (11 
Mar 1975). 

A new method for studying amorphous phases in pee is 
described. The method is based on the measurement of hydrogen 
solubility. Some data on the structure of the amorphous phase in 
bulk film, single crystals, and extended chain samples of polyethyl- 
ene are discussed. 


MECHANICAL PROPERTIES 


27279 (UCRL—80908) Some interesting mechanical behaviors of 
fiber composite materials. Chiao, T.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Apr 1978. Contract W-7405- 
ENG-48. 10p. (CONF-780916—3). Dep. NTIS, PC A02/MF AOI. 

From Seminar on fracture of composite materials; Riga, 
USSR (4 Sep 1978). 

In the course of studies of the mechanical behaviors of 
aramid/epoxy and the high-strength S2-glass/epoxy composites, two 
interesting but puzzling behaviors were observed. First, when a 
sustained tensile load is removed any time before stress-rupture 
failure, the composites retain almost their full original strengths. 
Second, the contribution of a high-elongation, low-modulus matrix 
to the performance of a simple glass composite seems to be surpris- 
ingly little. These results have raised questions about the validity of 
the strength retention test as well as the usefulness of a low-modulus 
matrix in fiber composites. 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 25884, 25885, 25886, 25887, 
25888, 25889, 25891, 25892, 25894, 25902, 25917 


27280 (CONF-781076—2) Effect of laser annealing on the redis- 
tribution of boron in ion implanted and boron deposited silicon. 
Christie, W.H.; White, C.W. (Oak Ridge National Lab., TN (USA); 
Oak Ridge Y-12 Plant, TN (USA)). 1978. Contract W-7405-ENG-26. 
8p. ~ NTIS, PC A02/MF AO1. 
1978) rom US-Japan seminar on SIMS; Osaka, Japan (23 Oct 
Secondary ion mass analysis (SIMS) is used to investigate the 
effect of laser annealing on the distribution of boron in the surface 
region of (100) silicon. Pulsed laser annealing was carried out using 
the Q-switched output of a ruby laser (20 x 10~® sec pulse duration 
time). Above a pulse threshold energy of ~ 1/J cm~?, substantial 
alteration of the as-implanted profile of B occurred. The as-implant- 
ed profile was very nearly Gaussian, but after annealing the profile 
was almost uniform from the surface down to a depth of approxi- 
mately twice the projected range. Redistribution of B was found to 
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be both pulse energy and pulse number dependent. The effect of 
laser annealing on a thin evaporation deposited layer of B on (100) 
silicon was also studied. In this case a monotomically decreasing 
profile which resembled a Gaussian peaked at the surface resulted. A 
possible explanation for the redistribution of B in the surface region 
of (100) eee involves melting of the near surface region during 
laser irradiation. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 28260 


27281 (BNL—24949) Properties of superconducting Nb:Si. 
Dew-Hughes, D. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. Sp. (CONF-780952—42). Dep. 
NTIS, PC A02/MF AOl1. 

From — superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Superconducting NbsSi has been made by the explosive com- 
pression of the high temperature, equilibrium tetragonal TisP phase, 
confirming the work of Pan and his associates at Kiev. The material 
has a broad superconducting transition with an onset T/sub c/ ~ 
18K and a midpoint ~ 16K. T/sub c/ is considerably reduced by 
fast neutron irradiation but can be partially recovered by annealing 
at 600°C. X-ray results are inconclusive but the new superconduct- 
ing phase has been tentatively identified as having the A15 structure 
with a lattice parameter ~ 5.12A. The upper critical field H/sub c2/ 
(0) is disappointingly low at 15.5 to 17 tesla; this is, however, not 
inconsistent with highly degraded A15 material. 


27282 (LBL—7996) Hydrogen in germanium. Haller, E.E. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. 
Contract W-7405-ENG-48. 18p. (CONF-780954—2). Dep. NTIS, 
PC A02/MF AOl. 

From Conference on defects and radiation effects in semicon- 
ductors; Nice, France (11 Sep 1978). 

Hydrogen is shown to form molecular acceptors and donors 
in pure germanium. Piezospectroscopy reveals that the hydrogen- 
related shallow donor D has non-tetrahedral symmetry. One hydro- 
gen atom is incorporated in D as shown with an isotope shift in the 
donor ground state. Oxygen is also involved in the formation of D. 
The hole emission rates of two copper—hydrogen acceptor com- 


o- were determined with Deep Level Transient Spectroscopy. 
ey are e,/sup Cu-H/ = 1.5 x 10° T? exp (-.195 eV/kT) K~? s™! 
and e3/sup Cu-H/ = 5.0 x 10° T? exp (-.068/kT) K~?s~?. 


27283 (LBL—8429) High-resolution EPR and piezospectroscopy 
studies of the lithium-oxygen donor in germanium. Haller, E.E.; 
Falicov, L.M. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Sep 1978. Contract W-7405-ENG-48. 8p. (CONF- 
780919—4). Dep. NTIS, PC A02/MF AO1. 

From 14. conference on the physics of semiconductors; Edin- 
burgh, UK (4 Sep 1978). 

Lithium-oxygen donors in germanium were studied at low 
concentration (< 10'* cm~*) by means of Electron Paramagnetic 
Resonance and Photoelectric Piezospectroscopy. We find unambi- 
guously four equivalent real-space positions with <111> symmetry, 
which together with the four-valley conduction band lead to a 16- 
fold ground state. The system exhibits dynamic tunneling between 
the four equivalent orientations. 


27284 (SAND—78-1436C) Continuum theory for localized heat- 
ing in granular materials. Nunziato, J.W.; Walsh, E.K. (Sandia Labs., 
Fay NM (USA); Florida Univ., Gainesville (USA)). 1978. 
Contract EY-76-C-04-0789. 3p. (CONF-781206—1). Dep. NTIS, PC 
A02/MF AOl1. 

From 15. meeting of Society of Engineering Science; Gaines- 
ville, FL, USA (4 Dec 1978). 

Granular materials, when subject to high rates of deforma- 
tion, exhibit the effects of localized internal heating due to grain 
friction and void closures. This is particularly true in the case of 
shock wave-type loading. A continuum theory presented for granu- 
lar materials by Goodman and Cowin is extended to include the 
effects of localized heating. Central to the basic theory is the concept 
of a distributed body in which the bulk density of the material is 
represented in terms of the density of the granules and the volume 
fraction of the granules. In this theory, the volume fraction is an 
independent kinematical variable and, thus, an additional force bal- 
ance equation is specified which serves to account for the dynamical 
effects associated with the compaction or distention of the void 
volume. In this way, the theory provides a continuum interpretation 
of the two possible modes of deformation observed in granular and 
porous materials, i.e., compressibility of the granules and compaction 
or distention of the voids. 


27285 Passivation of grain boundaries in polycrystalline silicon. 
Seager, C.H.; Ginley, D.S. (Sandia Laboratories, Albuquerque, New 
Mexico 87185). Appl. Phys. Lett.; 34: No. 5, 337-340(1 Mar 1979). 
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Preferential diffusion of various gases down the grain bound- 
aries in polycrystalline silicon is shown to promote significant 
changes in the density of defect states in these regions. A plasma of 
monatomic hydrogen provides a significant reduction in both the 
state density and the accompanying grain-boundary potential barrier 
while plasmas of oxygen, nitrogen, and sulfur hexafluoride are 
shown to increase this density of states. Boundaries passivated with 
hydrogen have as much as a factor of 1000 larger transconductance 
after treatment. Hydrogenated barriers are stable over long periods 
at 375 °C and essentially indefinitely at 23 °C. The results have 
important implications for the development of low-cost thin-film 
silicon photovoltaic devices. 


PROPERTIES 
REFER ALSO TO CITATION(S) 26651, 27178, 27274, 27437, 28444 


27286 Model for the x-ray photoelectron distributions of d-band 
perovskites. Wolfram, T.; Ellialtioglu, S. (Argonne National Labora- 
tory, Argonne, Illinois 60439). Phys. Rev., B; 19: No. 1, 43-46(1 Jan 
1979). 


An analytical model for the photoelectron energy distribution 
function for cubic d-band perovskites is presented, which includes 
the effects of differences in the p and d electron cross sections and 
plasmon excitation due to many-body interactions. The model pro- 
vides a simple method for interpreting x-ray-photoemission data in 
terms of band structure. Excellent agreement between experiment 
and theory is demonstrated for both SrTiOs and Na/sub 0.8/WOs. 


27287 Optical dielectric function of intrinsic amorphous silicon. 
Ching, W.Y.; Lin, C.C. (Department of Physics, University of 
Wisconsin, Madison, Wisconsin 53706). Phys. Rev., B; 18: No. 12, 
6829-6833(15 Dec 1978). 

The imaginary part of the optical dielectric function €2(w) has 
been calculated using a continuous-random-tetrahedral network as 
the structural model for the atomic positions. Here the electronic 
energies and wave functions are determined by first-principles calcu- 
lations with the method of linear combinations of atomic orbitals 
(LCAO), and the momentum matrix elements are evaluated directly 
from the LCAO wave functions. The calculated dielectric function 
is in good overall agreement with experiment. At energies within 1 
eV above the threshold, the €2 curve shows some structures that are 
due to interband transitions between the localized states near the 
band gap. 


27288 Multicomponent structure of the 4d orbital in X-ray pho- 
toelectron spectra of the lanthanum (IIT) ion. Howng, W.Y.; Thorn, 
R.J. (Argonne National Lab., Ill. (USA)). Chem. Phys. Lett.; 56: No. 
3, 463-465(15 Jun 1978). 

The detailed structure of La (4d) X-ray photoelectron spectra 
in lanthanum oxide and chromites have been resolved. The energy 
separations between the satellites and the main peaks are the same 
for both the 4d and 3d orbitals, and therefore the 4d does not differ 
from the 3d because of a higher covalency. The multielectron charge 
transfer processes occur in both cases and for the chromites as well 
as for the lanthanum oxide. However, the separation is smaller for 
the chromites. 


27289 Paear contribution to temperature variation of the Mobil- 
ity Gap. Griffith, R.W. (Argonne National Lab., IL). J. Non-Cryst. 
Solids; 27: 285-287(1978). 

An expression is derived for the derivative with temperature 
of the mobility gap, e.g., for tetrahedrally coordinated amorphous 
semiconductors that have a non-zero degree of ionicity in chemical 
bonding, such as GaAs. (GHT) 


27290 Temperature variation of the mobility gap in non-polar 
amorphous semiconductors. Griffith, R.W. (Argonne National Lab., 
IL). J. Non-Cryst. Solids; 24: 413-426(1977). 

For a non-polar amorphous semiconductor such as a-Si, an 
explicit formula is derived for (SE/sub g(/5 T)/sub V/, the deriva- 
tive with temperature of the mobility gap E/sub g/ at constant 
volume V. Within the framework of second-order perturbation 
theory for the electron—phonon (e-phi) interaction, many of the 
physical assumptions are fundamentally different from those that 
apply to the crystal phase. The principal ingredients of the model 
are: (1) the random-phase-model (RPM); (2) the principle of non- 
conservation of particle momentum in the e-phi interaction; and (3) 
the deformation potential approximation. Narrowing of E/sub g/ is 
found with increasing values of the temperature T. At very low T, 
one has (5 E/sub g//6 T)/sub V/ ~ = -A c/sub V/(T), where c/sub 
V/(T) is the average lattice specific heat per mode at constant 
volume and A is a positive dimensionless quantity in the model. By 
contrast with low-temperature behavior of the crystal, this result 
implies that the mobility gap at constant volume dynamically re- 
sponds to the phononic gas of the disordered lattice. The high-T 
limit yields behavior quite similar to that of the crystal phase. It is 
found (5 E/sub g//5 T)/sub V/ ~ = —xA k/sub B/, where k/sub 
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B/ is Boltzmann's constant and the parameter x, expected to be 
confined to the interval 1/2 = x = 1, measures the admixture of the 
optical-phonon and acoustical-phonon coupling strengths. 


27291 Anisotropic ultrasound propagation in a Smectic-C liquid 
crystal. Bhattacharya, S. (Northwestern Univ., Evanston, IL); Umri- 
gar, C.J.; Ketterson, J.B. Mol. Cryst. Lig. Cryst.; 40: No. 1-4, 79- 
89(1977). 

Results of longitudinal ultrasound propagation in a magneti- 
cally aligned smectic-C liquid crystal (p-p’ Heptyloxyazoxy benzene) 
are reported. In the smectic-C phase the plane normals can lie 
anywhere on a cone with the axis along the magnetic field direction 
in which the sample was cooled. The effects of the layer normal 
direction and the molecular orientation within the planes on the 
velocity anisotropy were separated by oe the sample into the 
smectic-C phase at particular orientations of the magnetic field and 
subsequently rotating the magnetic field. The results were analyzed 
on the basis of multidomain model where the azimuthal angle of the 
plane normal around the field direction was averaged over. 


27292 Optical and physical properties of carbodiimides. Mogul, 
P.H.; Kniseley, R.N.; Fassel, V.A. (Iowa State Univ., Ames). Spec- 
trosc. Lett.; 10: No. 12, 959-970(1977). 

Electronic (ultraviolet and visible), infrared, far infrared, and 
Raman spectra are listed for selected aliphatic and aromatic carbodii- 
mides. Analysis of the spectral bands associated with the aliphatic 
substances are presented. Also included are the results of physical 
property measurements (dipole moment, vapor pressure, density, and 
surface tension) associated with several of the alkyl carbodiimides. 
In addition, a relationship is presented that pnd bn the v(C—C) 
modes of the alkyl carbodiimides, alkyl chlorides, alkyl isocyanates, 
alkyl isothiocyanates, and alkanes. Selected physical pro; ." were 
obtained for several compounds as well. 24 references. (J 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 26612 


27293 (SAND—78-0573C) Surface contamination and corrosion 
in pyrotechnic actuators. Jungst, R.G.; Quinn, R.K.; Massis, T.M.; 
Roberts, R.N.; Whan, R.E. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 19p. (CONF-780907—S). 
Dep. NTIS, MF A01. 

From 4. conference on contamination; Washington, DC, USA 
(10 Sep 1978). 

Portions of document are illegible. 

Accelerated aging studies of pyrotechnic actuators containing 
a mixture of titanium and potassium perchlorate powders have 
revealed that extensive corrosion of the metal _ ins and bridgewires 
used to ignite the device occurs in relatively short times. Analyses 
show that the corrosive process is associated with chlorine and 
organic contaminants, the primary sources of which are residual 
cutting oils, chlorinated cleaning solvents, and chlorine-bearing ad- 
hesives. These can trigger corrosion by attacking the passivating 
oxide layer on the surface of metal alloys, thereby promoting reac- 
tion between the pyrotechnic and the metal. The contaminants may 
also react directly with the pyrotechnic to cause decomposition to 
corrosive species. Residual moisture in the pyrotechnic powder 
tends to enhance corrosion rates when contaminants are present. 
Tests run on several metal alloys have verified the corrosive action 
of certain organic solvent mixtures. Specifically, Tophet A, Tophet 
C, and Alloy 52 were corroded when exposed to combinations of 
alcohols and chlorinated organic liquids. Individual solvents did not 
cause corrosion. In each case, Tophet C which contains about 25% 
iron was attacked faster than Tophet A which is iron free. The gas 
phase in equilibrium with a boiling solvent mixture was more corro- 
sive than the hot liquids or hot gases alone. In order to eliminate this 
corrosion problem, some materials of construction in the actuator 
have been changed and a new cleaning procedure based on non- 
chlorinated solvents and boiling hydrogen peroxide has been incor- 
porated into the production process. This treatment is effective as 
demonstrated both by anaes of component surfaces and by addi- 
tional aging studies on cleaned units. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 27694, 28371 


27294 Channeling of positive and negative pions in a silicon 
crystal, Braid, T.H.; Gemmell, D.S.; Holland, R.E.; Pietsch, W.J.; 
Ratkowski, A.J.; Schiffer, J.P.; Wangler, T.P.; Worthington, J.N.; 
Zeidman, B.; Morris, C.L.; Thiessen, H.A. (Argonne National Labo- 
ratory, Argonne, Illinois 60439). Phys. Rev., B; 19: No. 1, 130-134(1 
Jan 1979). 

The channeling characteristics for 70.5-MeV and 255-MeV 
m* and 7 traversing a 120-um silicon crystal have been measured. 
The energy loss for < 110 >-axially-channeled 7* is about 80% that 
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for “random” incidence, while for 7™~ it is slightly (~ 10%) higher. 
For both 7* and 7 stong steering effects are seen in axial channel- 
ing; effects are seen in planar channeling for 7* but not for 7~. The 
results suggest there is a high probability for 7~ to be captured into 
classical trajectories that spiral around the rows of atoms in the 
crystal. 


27295 Electrical properties of irradiated gadolinium-doped p-type 
Si. Antonenko, R.S.; Karpov, Y.A.; Shakhovtsov, V.I.; Shindich, 
V.L.; Shpinar, L.I.; Yaskovets, I.I. (Institute of Physics, Academy of 
Sciences of the Ukrainian SSR, Kiev). Sov. Phys. - Semicond. (Engl. 
Transl.); 12: No. 9, 1011-1014(Sep 1978). 

An investigation was made of the influence of y-ray and 
electron bombardment on the carrier density and mobility in gado- 
linium-doped silicon. The carrier density was less sensitive to irradia- 
tion in Ge-doped samples of p-type Si and it was correlated with the 
concentration of Gd. The mobility of holes in Si:Gd samples 
with an initial carrier density of p=5 x 10'* cm™~® increased as a 
result of irradiation near room temperature but further cooling 
reduced strongly the mobility beginning from T*, where T* was a 
function of the radiation dose and N/sub Gd/. These anomalies of 
the behavior of 4/sub H/ were not observed in the case of Si:Gd 
samples with p=3 x 10'*cm~*. A theoretical model is put forward to 
explain this behavior of the carrier mobility in irradiated Si:Gd. This 
model is based on allowance for the interaction between radiation 
point defects and clusters of Gd atoms. The proposed model explains 
also the influence of the radiation dose on the majority-carrier 
density and minority-carrier lifetime. 


27296 Influence of electron irradiation on the electrical proper- 
ties of and recombination in indium antimonide. Zaitov, F.A.; Polya- 
kov, A.Y. Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 9, 1055- 
1059(Sep 1978). 

An investigation was made of the influence of room-tempera- 
ture irradiation with electrons of energies 1, 4.5, 15, and 25 MeV on 
the electrical properties and recombination of excess carriers in n- 
and p-type indium antimonide. Such irradiation resulted in inversion 
of the type of conduction in p-type InSb. The same effect was 
produced by irradiation with 25 MeV electrons at 77° K followed by 
annealing at room temperature. An attempt was made to establish a 
correlation between the rate of introduction of defects by the bom- 
barding electrons of various energies and the number of atoms 
displaced elastically by these electrons. Formation of disordered 
regions in InSb was possible at electron energies exceeding 5 MeV. 
Irradiation at room temperature or at 77° K did not alter the 
—s mechanism or the concentration of the recombination 
levels. 


27297 Photocapacitance determination of the energy levels in p- 
type silicon irradiated with fast electrons. Kolesnikov, N.V.; 
Mal’khanov, S.E.; Pogarskii, M.A. (M. I. Kalinin Polytechnic Insti- 
tute, Leningrad). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 9, 
1088-1089(Sep 1978). 

The samples used were n* -p-p* structures made of KDB-10 
silicon. Layers of n* - and p* -type conduction were formed on the 
—— faces by ion bombardment with antimony and boron. Then, 

old and aluminum contacts were deposited on the n* - and p* -type 

yers. The photocapacitance measurements together with the pho- 
toconductivity spectra and relaxation of the capacitance of p-type 
silicon irradiated with 15 MeV electrons made it possible to deter- 
mine the energy levels E/sub v/+0.18, 0.30, 0.35, and 0.43 eV. The 
level in the photocapacitance spectrum with the 0.3 Ev energy was 
identified with divacancies in the charge state + 1.(AIP) 


27298 Kinetics of changes in the carrier density in indium anti- 
monide due to irradiation with 50 MeV electrons. Vitovskii, N.A.; 
Mashovets, T.V.; Oganesyan, O.V.; Pambukhchyan, N.K. (A. F. 
loffe Physicotechnical Institute, “wom of Sciences of the USSR, 
Lenin ). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 9, 1106- 
1107(Sep 1978). 

An investigation was made of the nature of defects and the 
kinetics of their formation in n-type samples with a 77°K electron 
density of 6.3 x 10% cm~* and in ro samples with a hole density 
of 1.0 x 10'* cm™~* and in p-type samples with a hole density of 1.0 x 
10** cm’, all samples being irradiated at room temperature with 50 
MeV electrons. ie electrical conductivity and the Hall effect 
before and after equal doses were determined in the temperature 
range 4.2-150°K. It was concluded that the changes in the electrical 
properties of indium antimonide were due to disordered 
regions.(AIP) 


27299 Characteristics of electrotransport in electron-irradiated 
samples of alkali halide crystals. Boev, S.G.; Annenkov, Y.M.; 
oaere G.I. (S. M. Kirov Polytechnic Institute, Tomsk). Sov. Phys. - 
Solid State (Engl. Transl.); 20: No. 8, 1429-1430(Aug 1978). 
The effects of bombardment by 2-MeV electrons on the 
ae, conductivity of KBr, KCl, and NaCl was studied experimen- 
y. 
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27300 Radiation to materials. Vook, F.L. New York, 
NY; McGraw-Hill Book Co., Inc. (1977). 4p. 

Nuclear and space radiation and ion implantation doping 
cause radiation damage to the physical properties of semiconductor 
materials and devices. Recently the identification of specific defects 
in silicon by electron paramagnetic resonance (EPR) has provided 
greater understanding of radiation damage in this important semicon- 
ductor. In compound semiconductors the recently discovered proc- 
ess of low-temperature defect motion stimulated by conditions of 
electron-hole recombination is of considerable interest as a possible 
mechanism to explain degradation —— in injection-mode 
semiconductor devices such as tunnel diodes, light-emitting diodes, 
and diode lasers. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 25504, 25589, 27433, 27509, 
27878, 27879, 27913 


27301 (GEPP-OP—396) Thermoanalytical investigation of cal- 
cium chromate. Clark, R.P.; Gallagher, P.K.; Dillard, B.M. (Sandia 
Labs., Albuquerque, NM (USA); Bell Labs., Murray Hill, NJ (USA); 
General Electric Co., St. Petersburg, FL (USA)). 1978. Contract 
EY-76-C-04-0656. 14p. (CONF-781078—1). Dep. NTIS, MF AOl1. 

From North American thermal analysis conference; Atlanta, 
GA, USA (15 Oct 1978). 

Portions of document are illegible. 

Thermoanalytical methods have been used to study calcium 
chromate (CaCrO,) samples. Thermogravimetry studies indicate that 
TG can be an effective quality control tool in screening out samples 
which have an assay value below 97.0% CaCrO,. Thermal decom- 
position temperatures determined by TG in vacuum and by DTA in 
air could not be successfully used for screening purposes. More 
—. analyses using TG in an argon pay ayes gave good 
results for CaCos and H2O content as well as for total CaCrO,. 
Reliable measurement of Ca(OH): was not achieved. Mass spectrom- 
etry was used to identify gaseous products as a function of tempera- 
ture, thereby making interpretation of TG curves more certain. 

ermogravimetry, differential scanning calorimetry, nuclear mag- 
netic resonance, and mass spectrometry have been used in an effort 
to explain the unusual mal oy wt observed between 400 and 600°C 
for many CaCrO, samples. Ca(OH)2 decomposition is not the prima- 
ry cause of this weight loss, as mes aed es. but instead the 
loss pm to be due to volatilization of H2O trapped in the 
CaCrQO, crystal. 17 figures. 


27302 Use of Girard-T reagent in a rapid and sensitive method 
for measuring glyoxal and certain other a-dicarbonyl compounds. 
Mitchel, R.E.J.; Birnboim, H.C. (Chalk River Nuclear Labs, Ontar- 
io, Canada). Anal. Biochem.; 81: 47-56(1977). 

Girard-T reagent (trimethylaminoacetohydrazide chloride) 
under mild acid or alkaline conditions, reacts with aldehydes and 
ketones containing a-dicarbonyl functional groups to produce addi- 
tion compounds which strongly absorb ultraviolet light. The glyoxal 
adduct has a A /sub max/ of 295 nm and an E/sub max/ of 2.73 x 10 
at pH < 6; it has a A /sub max/ 325 nm and E/sub max/ of 1.88 x 

0* at pH > 9. As little as 5 nmol of glyoxal can be measured 
accurately; absorbance is linear with concentrations up to at least 
3500 nmol, and the reaction is complete within 10 min. A variation 
of the method is described which permits the detection of certain a- 
dicarbonyl compounds on paper. Another variation allows the mea- 
surement of glyoxal in a glyoxal—guanylic acid adduct, a previously 
described modified nucleotide. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


REFER ALSO TO CITATION(S) 25326, 25720, 27662, 27667, 
27673, 27674, 27675, 27721, 27909, 27911, 28168 


27303 (CONF-771072—, pp 303-311) Neutron activation analy- 
sis trace-element studies in connection with the offshore drilling for 
oil. Guinn, V.P. (Univ. of California, Irvine); Christensen, E.R.; de 
Lancey, K.; Wadman, W.W. III.; Reed, J.H.; Hansen, N.; Abu 
Samra, A.; Orphan, V.J. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 


Three different pre-irradiation separation NAA methods have 
been developed and tested for the determination of vanadium in wet- 
ashed marine biological samples and dissolved or acid-leached 
marine sediment and suspended particulate samples. Also, a post- 
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irradiation carrier separation of '**Ba procedure has been developed 
and tested. All of the methods developed have been shown to be 
efficient, as well as much more sensitive than a purely instrumental 
NAA technique for these two elements, in such matrices. 


27304 (LA-UR—78-2480) Application of the thermal (n,y) reac- 
tion to elemental analysis. Jurney, E.T. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 15p. (CONF- 
780926—18). Dep. NTIS, PC A02/MF AO1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Application of the (n,y) reaction to the elemental analysis of 
flyash, beryllium, carbon, and boron is covered in this paper. 9 
figures. (DLC) 


27305 Potential interferences in the determination of sulfur by 
thermal neutron induced prompt y-ray spectrometry. Anal. Chem.; 51: 
No. 1, 158(Jan 1979). 

Analyses of standard materials have shown that sulfur abun- 
dances calculated using the 841-keV prompt y-ray were accurate 
and precise. Subsequently, in attempts to measure sulfur in chondri- 
tic meteorites, results revealed yy rays which might interfere with the 
sulfur abundances obtained. The meteoritic spectra contained a y ray 
at 847-keV attributable to the decay of manganese 56 which has a 
half-life of 2.6h. The intensity of the peak increases as a function of 
duration of irradiation, until it attains radioactive equilibrium. The 
meteoritic spectra also contained a ray line believed to be a prompt 
y ray emitted by chromium. Irradiation of chromium sulfate pro- 
duced a prompt y ray at 835-keV of roughly the same relative 
photon intensity per unit weight calculated for the two lines in the 
prompt ray spectra using the appropriate abundances of chromium 
and sulfur in the meteorites. The two lines, 847-keV and 835-keV, 
are well resolved from the 841-keV sulfur line, and should interfere 
only with the sulfur analysis in cases where Mn/S(> 1) or Cr/S(> 1). 


27306 Analysis of fissile materials by cyclic activation of delayed 
neutrons. Jamieson, J.M.; Eichholz, G.G. (Georgia Inst. of Tech., 
Atlanta). Nucl. Technol.; 39: No. 1, 95-100(Jun 1978). 

A method for analyzing nuclear material developed and 
tested with samples of 7*°U and *°*Pu, singly and in combination is 
discussed. The method is based on differences in the abundances and 
half-lives of delayed neutron groups between the various fissile 
nuclides. The cyclic activation was accomplished by moving the 
samples containing fissile material cyclically through a thermal- 
neutron beam from the Georgia Tech Research Reactor, out of the 
beam and through a delayed neutron detector, and back through the 
beam, etc. The delayed neutron response was recorded at activation 
cycle periods ranging from 0.1 to 100 s for samples containing 
varying amounts of *°U and *°°Pu. Deviations in the responses of 
the samples containing both **°U and **°Pu from the response of 
standards containing only **°U or *°°Pu were determined to infer 
the **U-to-7*°Pu ratio. After the ratio of the two fissile nuclides 
present was obtained, the delayed neutron response at short cycle 

riods was used to estimate the mass of each fissile nuclide present 
in the sample. For samples containing about a gram of fissile materi- 
al, accuracies on the order of 2% for **°U and 4% for 7°°Pu could 
be obtained for 1.5-h experiment run times when the fissile nuclides 
were 2 present in about equal portions. Accuracies were dependent on 
the ***U-to-?°°Pu ratio and on the total mass of fissile materials 
present. (6 figures) 


27307 Rapid analysis of short-lived neutron-irradiation products 
using a minicomputer-based pulse-height analyzer. Anderson, D.L.; 
Failey, M.P.; Zoller, W.H. (Univ. of Maryland, College Park). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 62-63(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27308 Development of electron-probe computerization. Heinrich, 
K.F.J. (National Bureau of Standards, Washington, DC). Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 46-47(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27309 Control and data analysis software for INAA and surface 
nuclear microprobe applications. Kamykowski, E.A.; Schulte, R.L.,; 
Schneid, E.J. (Grumman Aerospace Corp., Bethpage, NY). Trans. 
Am. Nucl. Soc., Suppl.; 28: No. 1, 47-48(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27310 Online slurry analyses with *°*Cf. Californium-252 Prog.; 
No. 22, 9-12(1977). 

A *2Cf method was developed for the online monitoring of 
calcium fluoride content in the tailings from fluorspar flotation. '*N 
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from the '*F(n,a) reaction is used to measure the fluorine. A 
compact facility for the analysis is described. (DLC) 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 27780, 27800 


27311 (ANL-NDA—1) ANL small-sample calorimeter system 
design and operation. Roche, C.T.; Perry, R.B.; Lewis, R.N.; Jung, 
E.A.; Haumann, J.R. (Argonne National Lab., IL (USA)). Jul 1978. 
Contract W-31-109-ENG-38. 113p. (ISPO—13). Dep. NTIS, PC 
A06/MF AO1. 

The Small-Sample Calorimetric System is a portable instru- 
ment designed to measure the thermal power produced by radioac- 
tive decay of plutonium-containing fuels. The small-sample calori- 
meter is capable of measuring samples producing power up to 32 
milliwatts at a rate of one sample every 20 min. The instrument is 
contained in two packages: a data-acquisition module consisting of a 
microprocessor with an 8K-byte nonvolatile memory, and a mea- 
surement module consisting of the calorimeter and a sample pre- 
heater. The total weight of the system is 18 kg. 


27312 (CONF-780417—, pp 45p, Paper 21) Gas chromatogra- 
phic determination of nitrogenous species in combustion products. 
Banna, S.M.; Branch, M.C. (Univ. of Colorado, Boulder). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


A simple and reliable gas chromatographic technique has 
been developed for the measurement of the concentrations of the 
nitrogenous species Nz, NO, NHs, N2O, and HCN in combustion 
products. Higher sensitivities were possible with an extended cell 
thermal conductivity detector. Separations of the above species, 
along with He, CH,, CO, CO, and HzO were accomplished on a 
two column combination of Porapak T and molecular sieve 5A. The 
choice of thecolumns was based on an exhaustive literature survey, 
as well as tests on possible packing combinations. The separations 
were carried out at three constant temperature conditions of 28, 50, 
and 150°C. Lower detection limits of approximately 100 ppM were 
achieved for all of the species (200 ppM for NHs). Probe sampling in 
a flat flame burner ooo typical combustion product gas mixtures 
with various levels of the species of interest. Reliability of the nitric 
oxide concentration measurements was demonstrated by NO yields 
comparable to previous investigators, in addition to nitrogen bal- 
ances on lean NH3/CH,s/O2/Ar flames. Nitrogen dioxide was not 
detected in the combustion products, however the results were not 
conclusive due to the breakdown of NO: in the column. 


27313 (UCRL—52393(Suppl.1)) Ion-selective electrodes in or- 
ganic elemental and functional group analysis: a review (1975—1978). 
Selig, W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 3 Nov 1978. Contract W-7405-ENG-48. 62p. Dep. NTIS, PC 
A04/MF AOl1. 

The literature on the use of ion-selective electrodes in organic 

elemental and functional group analysis is surveyed in some detail. 
The survey is complete from Chemical Abstracts, Vol. 83 (1975) 
through Vol. 88 (1978). 125 references, 28 figures, 46 tables. 
27314 Detectors for liquid chromatographic analysis for polynu- 
clear aromatic hydrocarbons. Christensen, R.G.; May, W.E. (NBS, 
Anal Chem Div, Washington, DC). J. Liquid Chromatogr.; 1: No. 3, 
385-399(1978). 

A number of liquid chromatographic detectors of various 
types have been evaluated for both selectivity and sensitivity for the 
detection of polynuclear aromatic hydrocarbons (PAH). Detection 
limits for fixed and variable wavelength UV photometers, filter 
fluorimeters, and spectrofluorimeters have been determined. The 
utility of each of these types of detectors for use in the reversed- 
phase HPLC analysis of environmental extracts containing trace 
levels of PAH'’s is discussed. 22 refs. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 25696, 27875, 27893, 27958, 
28137, 28240 


27315 (CONF-771072—, pp 394-402) Analysis of oil shale and 
oil shale products for certain minor elements. Dickman, P.T. (Univ. of 
Wyoming, Laramie); Purdy, M.; Doerges, J.E.; Ryan, V.A.; Poul- 
son, R.E. 1977. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 


The University of Wyoming was contracted by the Depart- 
ment of Energy's Laramie Energy Research Center (LERC) to 
develop rapid, inexpensive, and simple methods of quantitative and 
qualitative elemental analysis for products used and generated in the 
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simulated in-situ retorting of oil shale. Alpha particle spectrometry 
was used to determine the radioisotope content of the aqueous retort 
products. Alpha particles are mono-energetic and the spectrometry 
method employed had very low background levels (1 count per 2000 
seconds). These factors allow for both the quantitative and — 
tive analysis of natural radioisotopes at the 1 ppm level. ple 
preparation does not require any chemical treatment. Energy disper- 
sive x-ray fluorescence (XRF) was used for the multi-element analy- 
sis of the retort products. The XRF, integrated with a mini-comput- 
er, allows rapid analysis of several elements in multiple samples. 
XRF samples require minimal amounts of preparation and analytical 
results are highly reproducible. This paper presents the methods 
developed and preliminary analytical results from oil shale by- 
products. Results from the analysis of oil shale rocks are not yet 
ready for presentation. 


27316 (RHO-SA—65) Hyperpure germanium well detector for 
the radiochemical analysis of iodine-129. Honaker, C.B. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Oct 1978. Contract EY-77-C-06-1030. 27p. (CONF-781040— 
4). Dep. NTIS, PC A03/MF AO1. 

From 22. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (10 Oct 1978). 

An analytical method for iodine-129, utilizing ion exchange 
separation and an iodine-125 spike recovery technique, is described. 
Iodine-125 and iodine-129 are counted by a hyperpure germanium 
well detector. Operating parameters and counting characteristics of 
the detector are presented, as well as computational techniques used 
in resolving the X-ray spectra. Advantages of the detector are given. 
(14 figures) 


27317 Solvent extraction-liquid scintillation method for assay of 
uranium and thorium in material. Bouwer, E.J. 
(Arizona State Univ., be x, McKiveen, J.W.; McDowell, W.J. 
Nucl. Technol.; 42: No. 1, 102-111(Jan 1979). 

A method utilizing solvent extraction coupled with liquid 
scintillation spectrometry has been developed for the assay of urani- 
um and thorium in fertilizers and phosphate-containing minerals and 
chemicals. Trioctylphosphine oxide in toluene is used to extract 
uranium and thorium from a perchloric and nitric acid solution, with 
phosphate interference being suppressed by the addition of alumi- 
num ion. The uranium and thorium are stri from this solution, 
and uranium is separated from the thorium by selective reextraction 
of uranium into a scintillator with Adogen 364 (tertiary amine) 
sulfate. The thorium remaining in the aqueous is reextracted into 
another scintillator with (primary) 1-nonyldecylamine sulfate. Both 
nuclides are counted separately in a high-resolution liquid scintilla- 
tion spectrometer. The sensitivity of the counting method is en- 
hanced by the use of pulse-shape rejection of the beta— 
background. Results indicate a detection threshold of 0.0038 pCi of 
uranium (1.1 part/10*) with a 1000-min counting time. Reproducibil- 
ity of +- 2.5% was found at the 50-ppM level. For thorium 
detection, thresholds are 4 part/10** for the same counting time with 
+- 3.0% average recovery of *°Th and 7 part/10® of ***Th. 


27318 Determination of plutonium in tissue by Aliquat-336 ex- 
traction. Fisenne, I.M.; Perry, P.M. (U.S. ent of Energy, 
New York (USA). Environmental Measurements Lab.). Radiochem. 
Radioanal. Lett.; 33: No. 4, 259-264(4 May 1978). 

The development of a rapid and reproducible method for the 
separation of plutonium from tissue samples is described. Tetravalent 
plutonium is extracted from 8.5N HNOs into a 30% Aliquat-336/ 
toluene mixture. Uranium and thorium are removed with nitric and 
hydrochloric acids, washed and plutonium is back extracted with an 
HCI-HF solution. Electrodeposition of plutonium from acidic am- 
monium sulphate solution produces a plate suitable for alpha spec- 
trometry. Some results of tissue analyses are presented. 


27319 Minicomputer system for radiochemical analysis by coinci- 
dence . Brauer, F.P.; Fager, J.E. (Battelle Pacific North- 
west Labs., Richland, WA). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 
61-62(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 25211, 25256, 25533, 25588, 
25592, 27246, 27314, 27338, 27429, 27635, 27799, 27803, 27818, 
27819, 27912, 27914 


27320 (MLM—2583) Proposed implementation of laser raman 


scattering spectroscopy for analysis of hydrogen . Craven, 
S.M.; Gill, J.T. (Mound Facility, Miamisburg, OH (USA)). 14 Feb 
Ay Contract EY-76-C-04-0053. 25p. Dep. NTIS, PC A02/MF 
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Of the techniques described and investigated, coherent anti- 
Stokes Raman scattering (CARS) and laser Raman scattering (LRS) 
spectroscopies, the latter method proved to be more amenable to 
routine measurement of hydrogen isotopic species. It is shown that 
an available LRS instrument, with some improvements, could attain 
estimated relative standard deviation reproducibilities of 0.1 to 0.3% 
for major hydrogen components, an order of magnitude improve- 
ment over previously reported laser Raman analytical observations. 
Gases present at less than 0.1% of a sample could be observable with 
relative precisions as small as 2.4%. A system designed to obtain 
these results is proposed and discussed in detail. 


27321 Fingerprinting and partial quantification of complex hy- 
drocarbon mixtures by chemical ionization mass spectrometry. Sieck, 
L.W. (National Bureau of Standards, Washington, DC). Anal. 
Chem.; 51: No. 1, 128-132(Jan 1979). 

A modification or chemical ionization mass spectrometry, 
which involves photoionization and cyclohexane as the source of the 
reagent ion, has been used to develop a technique for discriminatory 
fingerprinting of neat liquid fossil fuels. The method provides a 2- 
min turn-around time between samples and batch introduction, with 
no requirements for prior separation or fractionation. Depending 
upon the conditions chosen, the technique may also be extended to 
the partial quantification of aromatic and olefinic sample compo- 
nents. 9 figures. 


27322 Computer-based in-plant nondestructive assay instrumenta- 
tion for the measurement of special nuclear materials. Canada, T.R. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc., Suppl.; 28: 
No. 1, 64-65(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27323 Computer-controlled gamma scanning of irradiated reactor 
fuel. Mandler, J.W.; Coates, R.A.; Killian, E.W. (Idaho National 
Engineering Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc., Suppl.; 28: 
No. 1, 65(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27324 Computer analysis and control for non-destructive gamma 
scanning of LMFBR fuel pins. Barnes, B.K.; Phillips, J.R.; Water- 
bury, G.R. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 65-66(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27325 ANGEL: a conversational program for nuclear fuel ele- 
ment scanning by Ge(Li) gamma spectroscopy. Dyer, F.F. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 66- 
67(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27326 Fourier transform spectroscopy. Bates, J.B. (Oak Ridge 
National Lab., TN). Comput. Math. Appl.; 4: 73-84(1978). 

Fourier transform spectroscopy is a technique that uses inter- 
ference of light rather than dispersion to measure the spectrum of a 
substance. The basis of this technique is the Fourier-pair relationship 
between the interferogram (interference function) of a substance and 
its spectrum. This relationship and other important physical and 
mathematical principles of Fourier transform spectroscopy are re- 
viewed, and the important role of minicomputers in the development 
and application of this technique is discussed. 7 figures. 


27327 Simple and versatile Fourier domain digital filter. Betty, 
K.R.; Horlick, G. (Univ. of Alberta, Edmonton). Appl. Spectrosc.; 30: 
No. 1, 23-27(1976). 

A number of signal processing operations can be carried out 
on spectra using a digital filter based on a simple trapezoid function. 
The filter is applied to the Fourier transform of the spectral signal. 
Several signal processing examples are presented to illustrate the 
capabilities of this filter. These examples include filtering and diag- 
nosis of high frequency noise on a signal, removal of fixed frequency 
noise, minimization of quantization noise, and differentiation and 
approximate deconvolution for the purpose of resolution enhance- 
ment. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 25487, 25533, 25608, 27318, 
27399, 27872, 27897, 27899, 27970 
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27328 Sorption of sulfur dioxide by sulfoxides. Bikbaeva, G.G.; 
Nikitin, Yu.E.; Baranovskaya, E.M.; Murinov, Yu.I.; Dronov, V.L. 
Neftekhimiya; 18: No. 2, 325-328(1978). (In Russian). 

The absorption of sulfur dioxide by individual aliphatic 
(diamyl-, dihexyl-, and dioctilsulfooxides), cyclic (sulfoxide 4- 
octilthiocyclohexane and sulfoxide 2-methyl-5-phenylthiophane), 
and petroleum sulfoxides and sulfide was studied at 22 to 25° Both 
individual with the exception of dioctylsulfoxide) and petroleum 
sulfoxides have a high sorptive capacity with respect to SOx. 


27329 High efficiency solvent extraction of trace elements in 
aqueous media with hexafluoroacetylacetone. Janghorbani, M.; El- 
linger, M.; Starke, K. (Philipps Univ., Marburg, Ger.). Natl. "Bur. 
Stand. = S), Spec. Publ.; No. 464, 151- 156(1977). (CONF-760985—). 
om 8. materials research symposium; Gaithersburg, MD, 

USA co Sep 1976). 
Data are presented on comparative extraction of Sc** with 
acetylacetane, hexafluoroacetylacetone, and trifluoroacetylacetone 
obtained with a special radiochemical solvent extraction device. 


27330 Mechanism of interfacial mass transfer of calcium in the 
system: Di(2-ethylhexyl)phosphoric acid in dodecane-dilute nitric acid. 
Vandegrift, G.F.; Horwitz, E.P. (Argonne National Lab., IL). J. 
Inorg. Nucl. Chem.,; 39: 1425-1432(1977). 

Through a study of the kinetics and equilibria of the interfa- 
cial mass transfer of this system and correlating it with studies of 
interfacial tension vs concentration data, it has been possible to 
determine a consistant and revealing mechanism of extraction. This 
mechanism is as follows: Ca/sub A/** + (HDEHP)/sub 2I/ /sub k- 
1/ = /sup kl/ [Ca(DDEHP)]/sub I/ + 2H/sub A/* 
Ca(DEHP)2]/sub I + 2(HDEHP)20 /sub k2/ = /sup k-2/ 
Ca(DEHP)2.4(HDEHP)]o. The subscripts A, I and O indicate the 
environment of the species--the aqueous phase, the interface, or the 
organic phase. Mass transfer studies were performed under condi- 
tions of a quiescent constant interface with moderate stirring in one 
or both phases. The effects of changes in interfacial area, tempera- 
ture and the stirring rate in each phase on the rate parameters, ki, ke 
and k/sub -2//k/sub -1/, and the distribution ratio were determined 
and are discussed. The salient features of the proposed mechanism 
are threefold: (1) HDEHP and generally all extractants have impor- 
tant interfacial activity; (2) the actual complexation of calcium ion 
does not occur in the aqueous phase but at the interface; and (3) 
there is a structured layer of water at the interface that impedes the 
progress of calcium ion from the bulk aqueous phase to the interface. 
7 figures, 3 tables. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 27364, 27378, 27411 


27331 (AD-A—057351) Studies of 02((1) delta sub g) production 
and deactivation. Report for 1 November 1976—30 November 1977. 
Davis, L.P.; Dymek, C.J. (Frank J. Seiler Research Lab., United 
States Air Force Academy, CO (USA)). May 1978. 25p. (FJSRL- 
TR—78-0001). NTIS PC A02/MF AO1. 

Production and deactivation of singlet delta oxygen has been 
measured with electron spin resonance spectroscopy. Microwave 
discharge and chemical reactions were used to produce the excited 
oxygen. Deactivation rate measurements of the excited oxygen by 
self- and wall collisions as well as with gaseous chlorine have been 
accomplished. Results indicate insignificant deactivation by chlorine. 
(Author) 


27332 (AD-A—057457) Computational study of chemical reac- 
tion dynamics: quantum study of selected atom-diatomic molecule 
reactions involving hydrogen, oxygen, and nitrogen. Final report 1 
June 1976—31 May 1978. Wolken, G. Jr. (Battelle Columbus Labs., 
OH (USA)). 14 Jul 1978. Contract DAAG29-76-C-0048. 55p. NTIS 
PC A04/MF AOl. 

The natural collision coordinate theory of quantum reactive 
scattering was generalized to reactions of the form AB+C in which 
the reaction intermediate could be nonlinear. An approximation to 
the NCC kinetic energy operator was employed which systematical- 
ly reduces to that of Wyatt when applied to a linear intermediate. A 
scattering code developed previously was modified to compute the 
many additional terms required in the kinetic energy. The resulting 
code is the present state-of-the-art in the application of quantum 
reactive scattering theory to general bimolecular reactions. The new 
code was tested by application to the H + He and F + Hb reactions, 
and then applied to the H + O2 combustion reaction. Many new 
results were obtained which should aid the understanding of micro- 
scopic processes, many of which are difficult to study experimental- 
ly. (Author) 
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27333 (BM-RI—8301) Electrochemical determination of the 
Gibbs energy of formation of sphalerite (ZnS). Schaefer, S.C. (Bureau 
of Mines, Albany, OR (USA). Albany Metallurgy Research Center). 
1978. 19p. Bureau of Mines, Washington, DC 

In the temperature range 948 to 1,210 K, potential measure- 
ments were obtained for the cell Pt, ZnS + ZnO, SO. = 1 atm // 
ZrO. // CueO + Cu, Pt, with the overall cell reaction ZnS(c) + 3 
CuO(c) = ZnO(c) + 6 Cu(c) + SO2(g). These results, combined 
with the best available values of AGf° for ZnO, SO2, and CuzO from 
the literature, give the Gibbs energy of formation of zinc sulfide for 
the reaction Zn(1,v) + 1/2 S2(g) = ZnS(c) as AGf® = -64.223 + 
24.02 x 10°°T +- 0.650 kcal/mole for 948-1,180°K (standard 
states—pure liquid zinc and S2 gas at 1 atm), and AGf° = -92.720 + 
48.17 x 10-* +- 0.650 kcal/mole for 1,180-1,210°K (standard states— 
pure zinc vapor and S2 gas at 1 atm). A third law analysis yields for 
the formation reaction Zn(1) + 1/2 S2(g) = ZnS(c), with a standard 
enthalpy of formation of -63.64 +- 0.700 kcal/mole (298.15° K). 


27334 (N—78-25767) An investigation of the reduction of carbon 
dioxide in a silent electric discharge. Final report. Luce, R.S.; Green- 
ough, B. (Lockheed Missiles and Space Co., Sunnyvale, CA (USA)). 
Jun 1978. Contract NAS2-9551. 63p. (NASA-CR—152146; LMSC- 
D—626407). NTIS PC A04/MF AO1. 

The reduction of CO2 to O2 and CO in a silent electric 
discharge was studied. It was found that current alone (in the ionized 
plasma induced by the silent electric discharge) was reponsible for 
the CO2 reduction process. Voltage and frequency were important 
only in so far as they induced current in the plasma. Pressure and 
temperature were of minimum influence in the process. The large 
power consumption in the process was recognized as resulting from 
the low power factor of the reactor vessel which electrically be- 
haved like a capacitor. The power factor was subsequently improved 
by adding an inductive element to make the reactor vessel capaci- 
tance part of a resonant circuit. It was found that the CO2 reduction 
process was most efficient in terms of power vs reduction rate when 
a voltage was employed that was only slightly higher than that 
needed to induce the plasma. 


27335 (SAND—78-1778) Effect of Fe**, Cr**, Ni?*, and Mn 
ions on decomposition of hydrogen peroxide solutions. Shanahan, K.L. 
(Sandia Labs., Albuquerque, NM (USA)). Feb 1979. Contract EY- 
76-C-04-0789. 15p. Dep. NTIS, PC A02/MF AO1. 

The effects of Fe**, Cr**) Ni#*, and Mn® on decomposition 
of 15% solutions of hydrogen peroxide in water have been studied. 
The ions Ni** and Mn** are ineffective in promoting decomposition, 
but Fe** and Cr* lead to significant decomposition at concentra- 
tions of 10 parts per million or greater. Additionally, it was learned 
that stainless-steel and nickel-plated stainless-steel beakers have no 
effect on decomposition rates. 


27336 Comparison of room-temperature single-crystal 
and x-ray diffraction studies of the bis(triphenylphosphine)iminium 
salt of the [Cr2(CO):o(u-H)]” monoanion, Petersen, J.L. (West Vir- 
ginia Univ., Morgantown); Johnson, P.L.; O'Connor, J.; Dahl, L.F.; 
Williams, 3M. Inorg. Chem.; 17: No. 12, 3460-3469(Dec 1978). 

A combined room-tempepature x-ray and neutron diffraction 
study of the  bis(triphenylphosphine)iminium salt of the 
[Cre(CO):0(u-H)]” monoanion has been performed to investigate the 
effects of crystal packing on the anion a Cr—H—Cr geometry. A 
comparison with the earlier work on the [EuN]* salt has shown that 
the pseudo-D/sub 4h/ geometry of the anion’s nonhydrogen frame- 
work is maintained. This result indicates that the [Cre(CO),o(j1-H)]~ 
anion is considerably less susceptible than the tungsten analogue to a 
twisting deformation from a linear, eclipsed to a bent, staggered 
configuration. [(PhsP)2N]* [Cr2(CO)o(u-H)]}- crystallizes with four 
molecules in a monoclinic unit cell of symmetry C2/c with x-ray- 
determined lattice parameters of a = 21.377(6) A, b = 16.285 (4) A, 
c = 16.186 (5) A, and 8 = 128.68 (2)° The {(PhsP),N]* cation lies 
along the twofold rotation axis which bisects the P—N—P bond 
angle of 154.8 (4)% the [Cre(CO):o(u-H)]” anion resides on the 
crystallographic center of symmetry. Only one position for the 
bridging hydrogen atom was resolved from the neutron diffraction 
data with the corresponding maximum negative nuclear density at 
the center of symmetry. However, the highly anisotropic character 
of its thermal ellipsoid strongly favors our interpretation that the 
observed anion structure is consistent with the slightly bent 
[Cre(CO):0(u-H)]-_anion of C/sub 2v/-2mm geometry (previously 
observed for the [Et.N]* salt) being disordered among four equiva- 
lent sites and with the off-axis placement of the bridging hydrogen 
atom. 48 references, 4 figures, 7 tables. 


27337 Mechanism for the isothermal decomposition of iron titan- 
ium hydride. Lindner, D.L. (Sandia Laboratories, Livermore, CA). 
Inorg. Chem.; 17: No. 12, 3721-3722(Dec 1978). 

The kinetics of the isothermal decomposition of iron titanium 
hydride are described in a model in which the diffusion of hydrogen 
out of the hydride is rate determining. The model produces a 
diffusion constant which is in good agreement with that found by 


neutron 
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NMR methods. The mechanism of decomposition in this system is a 
result of the rapid diffusion of hydrogen in the solid lattice. Conse- 
quently, this mode of decomposition is probably unique to metal 
hydrides; however, not every metal hydride will decompose in this 
manner. 


27338 Comparison of observed and calculated barriers for optical 
electron transfer in a binuclear ruthenium(II)—ruthenium(II]) com- 
plex. Creutz, C. (Brookhaven National Lab., Upton, NY). Jnorg. 
Chem.; 17: No. 12, 3723-3725(Dec 1978). 

For mixed-valence materials in which the degree of coupling 
is moderate, the energy of the intervalence transition (IT) is related 
to the barrier for thermal electron transfer. A simple model in which 
the binuclear ion of the complex, (NHs)sRu(4,4’- 
bipyridine)(Ru(NHs)s * , is treated as a pair of spheres of mean 
radius, was successful in calculating the organic solvent dependence 
of the (IT) spectral band. The value of the spectral properties of 
mixed-valence ions in assessing some of the parameters for thermal 
electron-transfer reactions is discussed. 2 figures, 1 table. 


27339 Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) ions, 
ruthenium(II) and -(III), and osmium(II) and -(III) complexes. 
Brunschwig, B.; Sutin, N. (Brookhaven National Lab., Upton, NY). 
J. Am. Chem. Soc.; 100: No. 24, 7568-7577(22 Nov 1978). 

The series of complexes CrLs3** where L is a bipyridine or 
phenanthroline derivative has been used to investigate the mecha- 
nism, of the quenching of the luminescence of *CrLs 7? O:, Fe/sub 

, RuLs**, Os(bpy)s**, Ru(bpy)s**, and Os(bpy)s aqueous 
solution at 25°C. The rate constants for the onomiine of the*erL,>* 
emission by Oz are insensitive to the reduction potential of the 
chromium(III) complex. It is concluded that the reaction with O: is 
by energy transfer. The *CrLs** emission in quenched much more 
efficient tly by Ru(bpy)s”* and Os(bpy)s** than by Ru(bpy)s** and 
Os(bpy)s**. The rate constants for the quenchin, g of the *CrL;** 
emission by RuL;”*, Os(bpy)s**, and Fe/sub aq/* are sensitive to 
the reduction potential of the chromium(III) complex with the 
quenching by Fe/sub aq/* showing a linear relation between the 
logarithm of the quenching rate constant and the reduction potential. 
The ruthenium(II) and osmium(II) complexes show a more complex 
behavior with the quenching rate constant oy less rapidly 
with driving force than is expected on the basis the Marcus 
model. The rate constant for the CrLs**—*CrLs** exchange is 
estimated as 1 x 10° M~'s™' in 1.0 M sulfuric acid at 25°C and is 
compared with the corresponding ground-state exchange rate. The 
relation between ground- and excited-state exchange rates and 
Stokes shifts is discussed. 4 figures, 4 tables. 


27340 Mixed valence interactions in di--oxo bridged manganese 
complexes. Electron paramagnetic resonance and magnetic susceptibil- 
ity studies. Cooper, S.R.; Dismukes, G.C.; Klein, M.P.; Calvin, M. 
(Univ. of California, Berkeley). J. Am. Chem. Soc.; 100: No. 23, 7248- 
7252(8 Nov 1978). 

EPR examination of the class II (deeply trapped) mixed 
valence complexes [(bpy)_MnO2Mn(bpy):]** (the bipyridyl(III,IV) 
dimer) and its phenanthroline analogue in acetonitrile solution veri- 
fies that these complexes possess inequivalent Mn ions at room 
temperature. Isotropic hyperfine structure for two Mn ions is re- 
solved with Ai = 167 +- 3G and As = 79 +- 3G for both 
complexes. The hyperfine pattern with parallel A; parallel = 2 
fig lel Az parallel and the small g anisotropy are consistent with 

igh-spin Mn(III) antiferromagnetically coupled to Mn(IV), produc- 
ing an S = 1/2 ground state. At room temperature a rate of less than 
s~' is estimated for the thermally activated intramolecular elec- 
tron transfer, consistent with an upper limit of 10° s~* calculated 
from Hush’s theory. The magnetic susceptibility of the (III,IV) 
a is characteristic of a strongly antiferromagnetically coup- 
(2, 3/2) pair. The temperature dependence of the data was 


in good —~—e with the isotropic Heisenberg exchange Hamil- 


tonian H = -2JS,S:, yielding J= -150 +- 7 cm 
bipyridyl(III, IV) dimer and J = 
line analogue. 3 figures, 2 tables. 


27341 Preparation of chemically derivatized platinum and gold 
electrode surfaces. Synthesis, characterization, and surface attachment 
of trichlorosilylferrocene, (1,1'-ferrocenediyl)dichlorosilane, and 1,1'- 
bis(triethoxysilyl)ferrocene. Wrighton, M.S.; Palazzotto, M.C.; Bo- 
carsly, A.B.; Bolts, J.M.; Fischer, A.B.; Nadjo, L. (Massachusetts 
Inst. of Tech., Cambridge). J. Am. Chem. Soc.; 100: No. 23, 7264- 
7271(8 Nov 1978). 

The synthesis and characterization of three ferrocene-cen- 
tered, hydrolytically unstable, surface derivatizing reagents and their 
attachment to pretreated (anodized) Pt and Au electrode surfaces are 
described. Trichlorosilylferrocene (1) has been isolated from the 
reaction of SiCl, and lithioferrocene; (i,1'’- 
ferrocenediy!)dichlorosilane (II) has been isolated from the reaction 
of SiCl, and 1,1'-dilithioferrocene; and 1,1’- 


bis(triethoxysilyl)ferrocene (I) has been isolated from reaction of 


for the 
-134 +- 5 cm! for the phenanthro- 
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CISi(OEt)s with 1,1'-dilithioferrocene. The species I, II, and III have 
been fully characterized by 'H NMR, mass, and uv-vis spectra and 
elemental analyses. All are moisture sensitive and are capable of 
derivatizing anodized Pt surfaces. Detailed studies for derivatization 
of anodized Au using II are described. In many respects the proper- 
ties of derivatized Au electrodes parallel those for derivatized Pt. 
Such derivatized electrodes exhibit persistent cyclic voltammetric 
waves at a potential expected for an electroactive ferrocene deriva- 
tive. Greater than monolayer coverages are found in each case, as 
determined by the integration of the cyclic waves. The cyclic 
voltammetric parameters are as expected for a reversible, one- 
electron, surface-attached electroactive system except that the peak 
widths are broader than theoretical. This is attributed to chemically 
distinct ferrocene centers resulting from the oligomerization of the 
derivatizing reagent during the derivatization procedure. 


27342 Interactions of an aliphatic hydrogen atom with a transi- 
tion metal. The first direct observation of a strong C—H...metal 
interaction derived from a single crystal neutron diffraction study of 
(Fe[ P(OCHS)s | (eta*-CsHi3))* [BF,]~. Fachinetti, G. angi di 
Pisa, Italy); Floriani, C.; Zanazzi, P. F. J. Am. Chem. Soc.; 100: No. 
23, 7407-7409(8 Nov 1978). 

The geometry of the iron ligand cation, derived from the 
neutron diffraction study, is illustrated stereoscopically. The most 
. ificant finding involves the 3-center C(1)-H(1A)...Fe interaction 

1.879A, indicating a bonding interaction with the metal. Results 
jb comparable with pr reviously reported x-ray diffraction data. The 
coordination site in the distorted octahedral array around the iron 
atom is exemplified by the H(1A)—Fe—P(1), H(1A)—Fe—P(2), and 
H(1A)—Fe—P(3) angles of 93.5(3)°, 176.8(3)°, and 89.1(3)®, respec- 
tively. The experimentally derived C(1)-H(1A) distance of 1.137A is 
not significantly longer than the other aliphatic C—H distances in 
the CsHis ring. Therefore, the C—H—Fe bond has been tentatively 
described as a precursor to a 2-electron 3-center bond. The 
Fe...H(1A) interaction is of sufficient strength to cause a distortion of 
the CsHis ring, so that C(1) is displaced toward Fe, and C(4) is 
displaced away from Fe, as H(1A) moves to occupy the available 
octahedral coordination site. The solid-state molecular structure 
determined by this study most likely represents one of two possible 
extremes observed during the fluxional process of the CsHis ring. 
The positioning of the hydrogen atom in an octahedral coordination 
site of Fe is an energetically stabilizing effect. 


27343 Lithium nitride (Li;N): heat capacity from 5 to 350 K and 
thermochemical properties to 1086 K. Osborne, D.W.; Flotow, H.E. 
(Argonne National Lab., Ill. (USA)). J. Chem. Thermodyn.; 10: No. 
7, 675-682(Jul 1978). 

The heat capacity of a well characterized sample of lithium 
nitride, LisN, was determined between 5 and 350 K. Recommended 
values of the standard entropy of formation, the standard enthalpy of 
formation, and the standard Gibbs energy of formation, are given in 
tabular form at selected temperatures up to its melting temperature, 
1086K. 


27344 Apparatus for growing Hgl. crystals. Schieber, M.M.; 
Beinglass, I.; Dishon, G. (to Dept. of Energy). US Patent 4,094,268. 
13 Jun 1978. Filed date 30 Mar 1977. 6p. 

PAT-APPL-782,875. 

A method and horizontal furnace for vapor phase growth of 
Hgle crystals which utilizes controlled axial and radial airflow to 
maintain the desired temperature gradients. The ampoule containing 
the source material is rotated while axial and radial air tubes are 
moved in opposite directions during crystal growth to maintain a 
desired distance and associated temperature gradient with respect to 
the growing crystal, whereby the crystal interface can advance in all 
directions, i.e., radial and axial according to the crystallographic 
structure of the crystal. Crystals grown by this method are particu- 
larly applicable for use as room-temperature nuclear radiation detec- 
tors. 


27345 Specific heat capacities in the Mollier range, as applied to 
gas. Schuster, F. Gas- Wasserfach, Gas-Erdgas; 119: No. 3, 136- 
141(Mar 1978). (In German). 

The Mollier diagram so far valid for air is extended to all 
gases taking the gas quantity unit and temperature dependence of the 
heat capacity into account which can be determined from a simple 
logarithmic calculation formula. Calculations are performed and 
diagrams given for air, oxygen, nitrogen, carbon dioxide and monox- 
ide, as well as steam. 


27346 Mixed-valency lead oxyiodide. Bredig, M.A.; Bamberger, 
C.E.; Richardson, D.M. (Oak Ridge National Lab., TN). J. Inorg. 
Nucl. Chem.; 40: 1497-1500(1978). 

A new, mixed-valency lead oxyiodide of variable composi- 
tion, Pb(II)/sub 4-x/ Pb(IV)/sub x/O,I/sub 2x/, has been synthe- 
sized by different routes and identified by X-ray diffraction. The 
reaction of massicot (yellow, orthohombic PbO) with I, and water at 
room temperature produced a brown powder which consisted of 
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crystals of almost colloidal dimensions with the above stoichiometry 
where 1 < x < 2. The crystals appear to have body-centered 
tetragonal symmetry with a = 4.10 and co = 13.6 A. The reaction 
of PbI2 and PbsO, at 500°C produced better crystallized specimens 
most likely with similar stoichiometry, PbsOQ,I2 but always mixed 
with a considerable amount of at least one other phase, e.g. 
Pb(II)sOxla(= 4PbO Pbl2). The reaction of PbO: with Pbl2 in the 
temperature range of 430 to 550°C produced crystallized specimens 
with higher iodine content, e.g. Pb(ID2 sPb(IV): sOsIs (or 3/2 < x 
< 2 in the above general formula), while an oxyiodide with the ideal 
composition, Pb(IID2Pb(IV),0.l, = 4PbOI (corresponding to BiOT) 
was never obtained. Some general reactions of the above compounds 
are described. 


27347 Calculated electron affinities of a selected series of hexa- 
fluorides. Boring, M. (Los Alamos Scientific Lab., NM). Chem. Phys. 
Lett.; 46: No. 2, 242-244(1 Mar 1977). 

Using the multiple-scattering (MS) Xa method the electron 
affinites of SFe, SeFe, TeFe, and UFe in the gas phase have been 
calculated. It was found that although the ionization potentials of 
this series of molecules are similar, the electron affinities vary from 
0.7 eV for SF. to 5.0 eV for UFs. These results are in agreeement 
with recent experimental data. The sensitivity of the calculated 
values to the parameters used in the mode was tested, and that aspect 
of the problem discussed. 


27348 Thermodynamics of transition metal carbonyls. I. Fe(CO)s, 
Ru(CO);, Os(CO)s. Behrens, R.G. (Los Alamos Scientific Lab., 
NM). J. Less-Common Met.; 56: 55-68(1977). 

The thermodynamic properties of Fe(CO)s liquid and vapor 
have been reviewed and re-evaluated. Standard third law thermody- 
namic functions for Fe(CO)s(g) have been computed using updated 
spectroscopic data from the literature. Third law thermodynamic 
functions for Ru(CO)s(g) and Os(CO)s)(g) have been computed 
using estimated fundamental vibrational wave numbers and assuming 
the molecules to have structures similar to Fe(CO)s(g). Standard 
third law entropies are computed as: (104.96 +- 0.4) cal K~? mol™? 
for Fe(CO)s(g); (110.45 +- 1.0) cal K~? mol? for Ru(CO)s(g); 
(110.73 +- 1.0) cal K~ mol™! for Os(CO)s(g). Mean Ru-CO and Os- 
CO bond energies for Ru(CO)s(g) and Os(CO)s(g) are estimated and 
the standard enthalpies and entropies of formation for the gaseous 
molecules are calculated. 8 tables. 


27349 Bis(triphenylphosphine)(pheny! trithiocarbonato)copper(I) 
Hemi(carbon disulfide). Eller, P.G.; Ryan, R.R. (Los Alamos Scien- 
tific Lab., NM). Acta Crystallogr., Sect. B; 33: 619-621(1977). 

CuP2D,.Cis sHss, M/sub r/ = 811.48; CS: lost at 90 to 103°C, 
m.p. 155 to 156°C; monoclinic, P2:/c, a = 16.081(5), b = 14.106(2), 
c = 17.565(2)A, B = 93.99(2)°, Z = 4, D/sub x/ = 1.356, D/sub 
m/ = 1.348 g cm™$ R = 0.059, R/sub w/ = 0.058, for 2768 
diffractomer reflections with I = 2o(I). The compound was origi- 
nally suggested to have the adduct formulation Cu(PPhs)2(SPh) CS», 
but the x-ray structure solution reveals instead a symmetrically 
bidentate pheny] trithiocarbonate ligand bonded to pseudotetrahe- 
dral Cu. One half mole of lattice CS: is also present. 


27350 Tris(ethylenediamine)cobalt(II]) 
tetrakis(isothiocyanato)cobaltate(II) nitrate. Rohrabaugh, W.J.; Ja- 
cobson, R.A. aon State Univ., Ames). Acta Crystallogr., Sect. B: 33: 
3254-3256(1977). 

Co/sup III/(en)sCo/sup II/(NCS)NOs, orthorhombic, 
P2:212:, a = 10.633(3), b = 25.712(6), c = 8.625(2) A, Z = 4, D/ 
sub x/ = 1.67 g cm™® The structure was refined to a final conven- 
tional discrepancy factor of R = 0.062 for 1638 observed reflections 
(/Fo/ > 20°/sub Fo/). Slight distortions from the idealized octahe- 
dral and tetrahedral geometries of the Co/sup III/ and Co/sup II/ 
moieties are observed and the orientation of the Co(NCS),* species 
relative to the crystal faces is described. 


27351 Structural studies of precursor and partially oxidized con- 
ducting complexes: XI. a neutron diffraction study of barium 
dibr tetrac tinate(IV) hydrate. Koch, T.R.; Johnson, P.L.; 
Washecheck, DM; Cornish, T.L.; Williams, J.M. (Argonne Nation- 
al Lab., IL). Acta Crystallogr., Sect. B; 33: 3249- 3251(1977). 

Ba[Pt(CN).Br2] 4.5H2O, tetragonal, P4/mnc (D/sub 4h/®), a 
= 9.425 (3), c = 17.085 (6) A, Z = 4, D/sub m/ = 2.96, D/sub c/ 
= 2.96 g cm™* The structure was determined by direct methods. 
2842 reflections were collected with single-crystal neutron-diffrac- 
tion techniques and yielded 1217 independent reflections upon aver- 
aging; these were refined to an agreement factor of R(F/sub 0/?) = 
0.056 for all observed data and R(F/sub 0/?) = 0.053 for 999 data 
with F/subo/? > 1lo(F/sub 0/?). The structure consists of octahe- 
drally coordinated Pt/sup IV/ metal atoms, one Ba** ion, and two 
H2O molecules (one O and five H atoms are in crystallographic 
disorder). The Ba* ion is highly coordinated with nine nearest 
neighbors. 
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27352 Structural studies of precursor and partially oxidized con- 
ducting complexes. X. A neutron diffraction study of potassium sodium 
tetracyaoplatinate(II) trihydrate, KNa[Pt(CN),].3H2O. Johnson, P.L.; 
Musselman, R.L.; Williams, J.M. (Argonne National Lab., IL). Acta 
Crystallogr., Sect. B; 33: 3155-3159(1977). 

The crystal and molecular structures of potassium sodium 
tetracyanoplatinate(II) trihydrate, KNa[Pt(CN),] 3H2O, have been 
determined by a single-crystal neutron diffraction study. The com- 
pound, KNaTCP, crystallizes with four units in the monoclinic space 
group Cc (C/sub s/*) with cell dimensions a = 12.965(8), b = 
13.765(8), c = 6.522(4) A, and B = 115.09(3)° 1896 reflctions were 
averaged to yield 1595 independent reflections [1455 with F/sub o/? 
> o(F/sub 0/?)]. The structure was determined by direct 
and refined by full-matrix least-squares techniques to a final R(F/sub 
0/?) value of 0.076 (all data). The structure consists of chains of 
Pt(CN).” groups wherein the Pt—Pt distance is 3. oe A a the 
Pt—Pt—Pt angle is 176.4(1)°. Alternate Pt(CN),?” 
gered giving C—Pt—Pt—C torsional angles of 34. 3(8), “4. 5(8), 
34.5(16), and 34.4(15)°. The hydrogen bonding scheme and the 
coordination spheres about Na* and K* are described. Comparisons 
are made with the structure of related partially oxidized tetracyano- 
platinate (POTCP) complexes. (4 figs, 3 tables) 


27353 Structural studies of precursor and partially oxidized con- 
ducting complexes. VII. A neutron diffraction study of disodium 
tetracyanoplatinate(II) trihydrate. Johnson, P.L.; Koch, T.R.; Wil- 
liams, J.M. (Argonne National Lab., IL). Acta Crystallogr., Sect. B; 
33: 1976-1979(1977). 

Nae[Pt(CN)4] 3H2O, triclinic Pl(C/sub i/*), a = 15.444(11), b 
= 9.082(7), c = 7.350(5) A, a = 95.07(4), B = 92.73(14), y = 
89.04(2)°, Z = 4, D/sub m/ = 2.60, D/sub c/ = 2.59 g cm™® The 
structure was determined with neutron diffraction data to locate all 
atoms. The 4067 unique reflections were refined to an agreement 
index of R(F/sub 0/?) = 0.067. For the 3188 data with F/sub zz 
greater than one e.s.d., R(F/sub 0/?) = 0.062. The four i 
Pt—Pt spacings are 3. 651(4), 3.691(4), 3.745(4) and 3.754(4) A dine 
the chain formed by the Pt atoms. The C—Pt—Pt—C torsion angles 
average 0°. This structure contains eclipsed C—N groups which is 
opposite to the situation observed in partially oxidized compounds in 
which the C—N groups are staggered. The Pt chain distortion is 
apparently not governed by CN~...Na* interactions and chain defor- 
mation is opposite to that found in partially oxidized tetracyanopla- 
tinate compounds. 


ISOTOPE EFFECTS 


27354 New technique for the determination of isotopic species 
using Zeeman scanning of an atomic line. Koizumi, H.; Hadeishi, T.; 
McLaughlin, R.D. (Lawrence Berkeley Laboratory, "University of 
California, Berkeley, California 94720). Appl. Phys. Lett.; 34: No. 4, 
277-279(15 Feb 1979). 

We measured the vibrational-rotational line profiles of *N 
16Q and “*N ‘SO in the electronic transition spectrum by using the 
magnetically scanned ion line of '‘*Cd(II) at 2165.017 A. The 
observed separation between the line of '*N '*O, Q[10(1/2)] and the 
line of **N '®O, Q.[11(1/2)] was 49.6 GHz, and the half-width of 
these lines was 4.4 GHz. We could observe the line profile of **N 
160 in naturally occurring NO, even though its abundance is 0.37%. 
Also, the ratio **N/'N in nitric acid was determined with this 
technique. The lower detection limit was about 50 ppb. 


27355 Thermal rate constants, energy dependence, and isotope 
effect for halogen—hydrogen halide reactions. Mei, C.; Moore, C.B. 
(Department of Chemistry, University of California, Berkeley Cali- 
fornia 94720 and Materials and Molecular Research Division of the 
Lawrence Berkeley Laboratory, Berkeley, California 94720). J. 
Chem. Phys.; 70: No. 4, 1759-1764(15 Feb 1979). 

Thermal rate constants have been determined for the reaction 
C1+DI and Br+HI in the temperature range 220—400 K. For 
C1+DI, the effective reaction cross section reaches a maximum of 
18.8 A? near 345 K. The isotope effect increases in favor of HI from 
1.5 to 2.7 as the temperature decreases from 400 to 223 K. For 
Br+HI, the effective reaction cross section decreases slightly with 
increasing temperature. The cross section at enhanced collisional 
energy, with various rotational energies, is determined for the reac- 
tion C1+HI (DI). It is found that a factor of 3.9 increase in 
translational velocity over room temperature actually decreases the 
cross section for C1+HI and DI by factors of 9 and 6.6, respective- 
ly. At 11.4 kcal/mole relative translational energy, the cross section 
for the reaction C1+HI increases by 1.2 as the rotational tempera- 
ture increases from 223 to 295 K. The results are discussed in terms 
of a reaction model in which the attacking halogen atom is attracted 
to the halogen end of the hydrogen halide and then rotation of the 
hydrogen completes the reaction. A semiquantitative analysis shows 
that tunneling makes an important contribution to the isotope effect. 
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ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 28247, 28600 


27356 Effect of mode- on the multiple-photon reaction of 
SF,. Lyman, J.L.; Hudson, J.W.; Freund, S.M. (Los Alamos Scientif- 
ic Lab., NM). Opt. Commun.; 21: No. 1, 112-115(Apr 1977). 

The effect of mode locking on the CO: laser-induced reaction 
of SF is reported. A mode-locked laser pulse enhances the SFg 
reaction yield by a small (8%) but significant amount. The mode- 
locked pulse also decreases the isotopic selectivity of the reaction. 
This small effect is greater for enrichment of **SFg than for **SFg. 
These results suggest that absorption mechanisms that have high 
power dependence play a minor role in the multiple-photon reaction. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 25711, 27379 


27357 (COO—2468-4) Potential radiosensitizing antiviral and 
anticancer pyrimidine nucleosides. Final report, June 1, 1974—May 
31, 1978. Prusoff, W.H. (Yale Univ., New Haven, CT (USA). School 
of Medicine). Sep 1978. Contract EY-76-S-02-2468. 17p. Dep. NTIS, 
PC A02/MF AOl. 

The synthesis of a variety of novel nucleosides as potential 
antiviral, antineoplastic, and radiation sensitizing agents was investi- 
gated. The most significant accomplishment of this period was the 
development of 5-Iodo-5’-amino-2’,5’-dideoxyuridine (AIU, AldUrd) 
which is the first compound to require unequivocally, for antiviral 
activity, a unique activation by an enzyme (thymidine kinase) en- 
coded by the Herpes virus genome. This unusual requirement for 
activation prevents toxicity to uninfected cells or tissues. The major 
conceptual contribution is that a non-toxic drug for established viral 
infections can indeed be developed. Although AIU is not a substrate 
for E. coli thymidine- or thymidylate kinase, it does bind to these 
enzymes and has a K/sub i/ of 240 uM and 59 uM respectively. 
Both enzymes are sensitized to uv radiations, and the concentrations 
required for 50 percent enhancement is roughly equivalent to their 
respective K/sub i/. Various other halogenated nucleoside analogs 
were prepared and evaluated for radiation sensitization potential. 

ian enzymes appear to be less sensitive to uv radiations than 
bacterial enzymes. In an attempt to overcome this problem 5’-azido 
nucleoside analogs were prepared, but these were not effective. 


27358 Optical constants and dispersion equations of lecithin, 
cholesterol, fucose, and chloroform: measurements in vacuum-ultravio- 
let to visible wavelength regions. Andersen, M.; Nir, S.; Heller, J.M. 
Jr.; Painter, L.R. (State Univ. of New York, Buffalo). Radiat. Res.; 
16: No. 3, 493-509(Dec 1978). 

The optical constants, n and k, of solutions of lecithin, choles- 
terol, and fucose and of the solvent chloroform were measured for 
the spectral region 1348 to 6407 A by a reflectance method. Absorp- 
tion peaks were found in chloroform at about 1393 and 1631 A and 
were attributed, respectively, to sigma — sigma/sup */ electron 
transitions at the C—H and C—Cl bonds and an n — sigma/sup */ 
electron transition at the C—Cl bond. A procedure for the determi- 
nation of the optical constants of a solute from those of the solution 
and solvent is developed and applied. The procedure is also applied 
to calculate the optical constants of a solution from those of the 
components. From the values of the optical constants, dispersion 
equation parameters and van der Waals parameters were calculated 
for the compounds. The static electronic polarizabilities of the 
substances studies were found to depend little (less than 6%) on the 
concentration of solution used in the measurement. Values of polari- 
zabilities obtained agreed closely with those obtained by the addition 
of bond polarizabilities. 

27359 Selectivity features of polystyrene-based triphase catalysts. 
Regen, S.L.; Nigam, A. es Univ., Milwaukee, WI). J. Am. 
Chem. Soc.; 100: No. 24, 7773-7775(22 Nov 1978). 

Results of an investigation into the selectivity of triphase 
catalytic reactions of phenoxide ions with a homologous series of 
primary alkyl bromides are reported. Resins studied were of the ion 
exchange, cosolvent type, and for comparison, a phase-transfer cata- 
lyst. Data reveal selectivity which is high for cosoivent-type resins, 
modest for ion exchange polymers, and nondetectable using the 
phase-transfer catalyst. Under triphase catalytic conditions, a distinct 
preference for the organic halides was observed: this selectivity must 
arise from a difference in the effective concentrations of the reac- 
tants at the catalytically active sites. The concentration of organic 
halides is defined by either (1) a concentration gradient and/or (2) a 
coefficient of absorption. 2 tables. 
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27360 Determination of microemulsion phase continuity and drop 
size by ultracentrifugation. Hwan, R.N.; Miller, C.A.; Fort, T. Jr. 
(Carnegie-Mellon Univ., Pittsburgh, PA). Prepr., Div. Pet. Chem., 
Am. Chem. Soc.; 23: No. 3, 1117-1128(Aug 1978). (CONF-780305— 
P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

It is noted that microemulsions play an important role in 
achieving ultralow interfacial tensions which are essential to the 
success of certain processes being developed for enhanced petroleum 
recovery. The ultracentrifuge has confirmed the existence of oil-in- 
water microemulsions at low salinities and water-in-oil microemul- 
sions at high salinities in systems containing an anionic surfactant and 
an alcohol cosurfactant. Drop sizes calculated from sedimentation 
rate data are reasonable and vary with salinity and surfactant chain 
length in a manner which is consistent with solubilization data. The 
ultracentrifuge results also show that the surfactant phase is water- 
continuous in the lower salinity portion of its range of existence and 
oil-continuous in the higher salinity portion. These results confirm 
that the surfactant phase forms as a result of phase separation in 
microemulsions or micellar solutions, as was previously pro , 
Between its oil-in-water and water-in-oil regions, the surfactant 
phase shows two peaks when subjected to ultracentrifugation, one 
characteristic of oil-continuous behavior and one characteristic of 
water-continuous behavior. Possibly it consists of a mixture of the 
two types of microemulsions. The observed variation of drop size 
with salinity can be explained in terms of changes in interaction 
— surfactant ions due to variation in charge screening with 

inity. 


27361 Colloidal properties of sodium carboxylates. Baldwin, 
W.H.; Neal, G.W. (Oak Ridge National Lab., TN). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 23: No. 3, 1129-1137(Aug 1978). (CONF- 
780305—P3). 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

The colloidal properties of sodium oleate were studied. Re- 
sults are presented concerning the effects of surfactant concentra- 
tion, the effects of chloride concentration, the effects of pH, the 
effects of alcohols, the effects of unsaturation, and the effects of 
cholate and rosinate sodium oleate exhibits minima in interfacial 
tension as a function of molecular weight of alkanes as well as other 
behavior analogous to petroleum sulfonates and pure alkyl benzene 
sulfonates. The minimum interfacial tensons attained under condi- 
tions so far tried, however, are over an order of magnitude higher 
than the millidyne values thought necessary for enhanced produc- 
tion of oil. Values obtained with the mixtures of several acids 
occurring in commercial tall oils were not lower. Previous investiga- 
tions have shown interfacial tensions in the low millidyne region 
with carboxylates. In view of the fact that interference is expected 
with surfactant action of Ca(II), Mg(II), and other multivalent ions 
to be more severe with carboxylates than with sulfonates, the high 
inerfacial tensions observed are discouraging from a practical point 
of view. However, there are interesting effects of structure between 
the salts studied, in particular between the cis and trans isomers, 
elaidate and oleate, and the differences with degrees of unsaturation. 


27362 Single vibronic level resonant Raman scattering of molecu- 
lar ions in solid glass: PMDA anion and naphthalene cation. Sheng, 
S.J.; a G. (Univ. of Notre Dame, IN). Chem. Phys. Lett.; 57: No. 
2, 168-173(15 Jul 1978). 

Resonant Raman spectra were obtained for the radical anion 
of pyromellitic dianhydride (PMDA) in MTHF glass and the radical 
cation of naphthalene in alkyl halide glass at 77 K by using a pulsed 
tunable dye laser. The intensity pattern of the single vibronic level 
resonant Raman resembles that of hot fluorescence when the homo- 
geneous line width of the intermediate level is narrow. Overtones 
and combinations of the excited vibrational mode prevail in the 
spectra. 


27363 List of Western German manufacturers of primary prod- 
re for ‘Sees processing. Oe/; 16: No. 2, 39-41(Feb 1978). (In 
erman). 


27364 New way of coordination of (benzoylmethylene)-triphenyl- 
phosphoran in a Ni oligomerisation catalyst. Keim, W.; Kowaldt, 
F.H. (Technische Hochschule Aachen (Germany, F.R.). Lehrstuhl 
und Inst. fuer Technische Chemie und Petrolchemie); Goddard, R.; 
Krueger, C. (Max-Planck-Institut fuer Kohlenforschung, Muelheim 
an der Ruhr (Germany, F.R.)). Angew. Chem.; 90: No. 6, 493(1978). 
(In German). 


27365 Electron-impact investigation of excited singlet states in 

1,3-butadiene. Flicker, W.M.; Mosher, O.A.; Kuppermann, A. (Cali- 

alone of Tech., Pasadena). Chem. Phys. (Amsterdam); 30: 307- 
1 : 





MAY 31, 1979 


Electron-impact energy-loss spectra of 1,3-butadiene have 
been obtained at impact energies from 35 eV to 90 eV, at a scattering 
angle of 0°, and at an energy resolution between 0.05 and 0.08 eV. In 
these spectra, the lowest energy singlet-singlet transition which is 
observed is electric dipole allowed. The vibronic structure in the 7.0 
to 7.8 eV energy-loss range is shown to correlate well with the 
principal features of this region of the ultraviolet absorption spec- 
trum. Possible assignments for transitions to two previously reported 
superexcited states at 9.53 eV and 11.04 eV energy loss are dis- 
cussed. 1 figure, 2 tables. 


27366 Optical studies of the electron—phonon interaction in the 
pyrene—PMDA complex. Beckman, R.L.; Small, G.J. (Ames Labo- 
ratory, lowa). Chem. Phys. (Amsterdam); 30: 19-26(1978). 

Low temperature phosphorescence spectra of pyrene— 
PMDA (pyromellitic acid dianhydride) imbedded in a naphthalene— 
PMDA host crystal are reported. The spectra exhibit resolved zero- 
phonon and multi-phonon structure which is significant since the 
phosphorescent state is characterized by ~ 36% charge-transfer 
character. Several different phonons contribute to the structure with 
the dominant phonon having ground and excited state (from hot 
band analysis) frequencies of 25 and 15 cm~*. The linear electron— 
phonon coupling strength for the 25 cm™' phonon is computed. This 
phonon is tentatively assigned to rotational motion of the rigid 
complex. Linewidth data yield a relaxation time of 0.4 ps at 2 k for 
the 25 cm™' phonon which is believed to be a pseudolocalized or 
resonant mode. 


27367 Laser-induced time-resolved phosphorescence of 2,4-penta- 
dione (a tautomeric system). Wampler, F.B.; Oldenborg, R.C. (Los 
Alamos Scientific Lab., NM). J. Photochem.; 8: 273-275(1978). 

A dye laser was used at 3891A. Stern—Volmer plots for 2,4- 
pentadione show that the self-quenching rate constant is 2.2 x 10°1/ 
mole-s, the collision-free lifetime is 1.8 ms, and Oz but not An has a 
quenching effect. (DLC) 


27368 Picosecond measurements of exciton migration in tetra- 
cene crystals doped with pentacene. Campillo, A.J. (Los Alamos 
Scientific Lab., NM); Shapiro, S.L.; Swenberg, C.E. Chem. Phys. 
Lett.; 52: No. 1, 11-15(15 Nov 1977). 

The kinetics of electronic energy transfer from host to guest 
have been measured for a tetracene crystal doped with pentacene. 
With “4 picosecond pulse excitation and streak camera diagnos- 


tics, the fluorescence risetime of the guest is measured to be the same 
as the decay time of the host. For low pentacene concentrations the 
exponential decay of the host at 170 K is consistent with a diffusion 
model for singlet migration from host to guest. At high intensities, 
no evidence was found for guest saturation because of the dominat- 
ing effect of bimolecular exciton annihilation in the host. 


27369 Excited electronic states of the fluorobenzenes by variable 
angle electron impact spectroscopy. Frucholz, R.P.; Flicker, W.M.; 
Mosher, O.A.; Kuppermann, A. (California Inst. of Tech., Pasade- 
na). Chem. Phys. Lett.; §2: No. 1, 86-91(15 Nov 1977). 

Electron-impact excitation spectra of benzene, fluorobenzene, 
o-difluorobenzene, 1,2,3,5-trifluorobenzene, 1,2,3,4-terta-fluorobend- 
zene, pentafluorobenzene, and hexafluorobenzene have been meas- 
ured at impact energies of 50 eV and either 25 eV or 30 eV, and 
scattering angles from 5° to 80°. Each molecule shows an absorption 
maximum at about 3.9 eV corresponding to a singlet — triplet, 7 > 
m*, transition. In benzene, fluorobenzene, o-difluorobenzene, and 
1,3,5-trifluorobenzene, an additional signlet — triplet transition was 
detected at about 5.6 eV. Three singlet — singlet transitions analo- 
gous to the 4.90, 6.20, and 6.95 eV transitions in benzene are seen in 
each of the fluorine-substituted molecules. The more highly substi- 
tuted compounds exhibit an additional singlet — singlet transition 
that is most clearly observed in the hexafluorobenzene spectrum 
with a peak at 5.32 eV. 1 figure, 1 table. 


27370 Electronic structures of fulvalene and octachlorofulvalene. 
Streets, D.G.; Berkowitz, J. (Argonne National Lab., IL). Chem. 
Phys. (Amsterdam); 23: 79-85(1977). 

The orbital energies, nodal characteristics and charge densi- 
ties of fulvalene are investigated using the semi-empirical MIEHM 
calculations, as the internanular angle is varied between 0 = 0 and 
90°. It is observed that significant mixing occurs between the formal 
m and o manifolds for all orbitals except that derived from la/sub u/ 
of fulvalene. An empirical model consisting of inductive and meso- 
meric interaction terms is introduced to predict the energy sifts 
which would be caused by chlorine substituents on a hypothetical 
twisted fulvalene molecule. The photoelectron spectrum of octach- 
lorofulvalene is presented and the band structure analyzed using the 
shifts predicted by the model. The presence of 7/o mixing, which 
has never been previously considered in this model, has a large 
influence on the experimental shifts and changes the 7 molecular 
orbital ordering from 1la/sub u/, 1b/sub 1g/, 2b/sub 3u/, 1b/sub 2g/ 
, lb/sub 3u/... in fulvalene to bi, 2bs, a,be, 1bs... in octachlorofulva- 
lene. 5 figures, 2 tables. 
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27371 Proton relaxation in ‘C-enriched molecules; ‘*CT; and 
NOE data from proton magnetic resonance measurements. London, 
R.E.; Walker, T.E.; Kollman, V.H.; Matwiyoff, N.A. (Los Alamos 
Scientific Lab., NM). J. Magn. Resonance; 26: 213-218(1977). 

The proton relaxation of several '*C-labeled molecules has 
been studied. A comparison of the spin-lattice relaxation rate of the 
center proton resonances corresponding to the unlabeled molecule 
with the relaxation rates of the ‘°C satellites enables the contribution 
of the **C—'H dipolar interaction to be accurately determined. This 
interaction is roughly equivalent in magnitude to the ‘H—'H di 
lar interaction for a methylene group due to the smaller *C—'H 
distance. The data can be used to obtain reasonable values for the 
T:/sup 13c/ of protonated carbons. A comparison with the directly 
measured T;/sup 13c/ values enables a quick determination of the 
nuclear Overhauser enhancement to be made. 


27372 Nitrogen-15 NMR studies of ‘°C, 'N labeled 
London, R.E.; Walker, T.E.; Whaley, T.W.; Matwiyoff, N.A. 
Alamos Scientific Lab., NM). Org. Magn. Resonance; 9: No. 10, 598- 
600(1977). 

15N NMR spectra of ['*C-2,3-’*N2-guanidinoJarginine and 
[*°C, *°No] urea were obtained in D2O and H2O at a variety of pH 
values both with and without proton decoupling. The effects of the 
proton exchange rate are readily observable in the proton coupled 
5N spectra. When the guanidino group is deprotonated (pK = 
12.5), the terminal nitrogens give a single resonance 6.6 ppM down- 
field of the protonated species, indicating a rapid tautomeric ex- 
change. The observed NH and CN couplings are compared with 
calculated values, and good agreement is found for 'J(CN) using a 
Blizzard-Santry type calculation. The ramifications of the proton 
exchange on **N NMR spectra of amino acids and peptides are 
discussed. 


27373 13C nuclear magnetic resonance study of the interaction of 
ligands with arginine residues in dihydrofolate reductase. Cocco, L. 
(Univ. of Iowa, Iowa City); Blakley, R.L.; Walker, T.E.; London, 
R.E. Biochem. Biophys. Res. Commun.; 76: No. 1, 183-188(1977). 

3C NMR spectra of Streptococcus faecium dihydrofolate 
reductase containing ['*C-guanidino] arginine and ligand complexes 
with the labeled enzyme are reported. The spectrum of the native 
enzyme shows 5 well-resolved resonances (the enzyme contains 8 
Arg) with a chemical shift range of 1.2 ppM. Addition of ligands to 
the enzyme produces distinct changes in the enzyme spectrum, and 
demonstrates that '*C NMR of labeled protein can be used in studies 
of protein-ligand interactions. An example of the use of '*C-depleted 
material is also presented. 


27374 Reactions of trimethylantimony dibromide with 
phosphines. Graves, G.E.; van Wazer, J.R. (Vanderbilt Univ., Nash- 
ville, TN). J. Inorg. Nucl. Chem.; 39: 1101(1977). 

The reaction of trimethylantimony dibromide with tertiary 
phosphines results in a transfer of one of the methyl va as to — 
ionic complexes: (CHs)sSbBr2 + PRs —> CHsPRs* (CHs)2SbBr2~, 
where R = CeHs or n-CHsg(\ °Ho)s. 


27375 Ammonia chemical ionization of some free amino acids and 
underivatized peptides. Gaffney, J.S.; Pierce, R.C.; Friedman, L. 
(Brookhaven National Lab., Upton, NY). Jnt. J. Mass Spectrom. Ion 
Phys.; 25: 439-454(1977). 

Ammonia chemical ionization mass spectra of rapidly heated 
free amino acids and peptides provide an opportunity for a study of 
the competition between gas-phase solvation and association reac- 
tions of these biochemically interesting species. Compounds investi- 
gated include methionine, phenylalanine, tryptophan, and peptides; 
Ala—Ala, Phe—Ala, Ala—Ala—Ala, Ala—Phe—Gly, Gly—Ala— 
Phe, tetra—Ala and PCA—His—Pro—NhHz (thyrotropin releasing 
hormone). Extensive formation of solvated—protonated species 
were observed and associated protonated peptides up to (4M + 1)* 
in some cases. The observation of association reactions with rapidly 
heated samples presents problems in the analytical use of this tech- 
nique. Investigation of the kinetic order of reactions leading to 
association of protonated species reveals a significantly more effec- 
tive energy transfer process in collisions of protonated peptides with 
parent neutral molecules than with neutral solvent gas. 


27376 3-ammonio-1,6-anhydro-3-deoxy-8-D-glucopyranose chlo- 
ride monohydrate. Maluszynska, H.; Takagi, S.; Jeffrey, G.A. 
(Brookhaven National Lab., Upton, NY). Acta Crystallogr., Sect. B; 
33: 1792-1796(1977). 

CsHisNOsCl, M/sub r/ = 215.6; orthorhombic, P2;2:21, a = 
6.2915(5), b = 6.8874(8), c = 21.8987(15) A; V = 947.6 A® Z = 4; 
D/sub m/ = 1.510 g cm™’, D/sub x/ = 1.511 g cm’, R = 0.029 
and R/sub w/ = 0.039 for 1163 reflections. The Bo 3 boat conforma- 
tion deduced from 'H NMR data is not observed. Instead the 
pyranose ring is a distorted 'C, chair. The anhydro ring has a °Ts 
twist conformation. The hydrogen bonding involves all available 
(N*)H and (O)H atoms, the water molecules and the chloride ions, 
but not the ring oxygens. 
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27377 Electron spin resonance study of the spin label 2,2,6,6- 
Tetramethy!-4-piperidinol-1-oxyl Oriented in the inclusion compound 
2'-Hydroxy-2,4,4,7,4'-Pentamethylflavan. Smith, W.; Kispert, L.D. 
(Univ. of Alabama, Tuscaloosa). J. Chem. Soc. (London), Faraday 
Trans., IT; 73: 152-155(16 Jun 1976). 
2'-Hydroxy-2,4,4,7,4'-pentamethylflavan has been found to 
form a one-to-one inclusion compound with the nitroxide spin label 
2,2,6,6-tetramethyl-4-piperidinol-1-oxyl (Tanol). E.s.r. analysis of an 
inclusion crystal of I with a 1 : 1000 molar mixture of Tanol and the 
spin label precursor, 2,2,6,6-tetramethyl-4-piperindinol (II) reveals 
that the nitrogen hyperfine splitting tensor component A/sub xx/ = 
21.6 +- 0.3 MHz, A/sub yy/ = 19.7 +- 0.3 MHz, and A/sub zz/ = 
101.4 +- 0.5 MHz, while g/sub xx/ = 2.0085 +- 0.0001, g/sub yy/ 
= 2.0059 +- 0.0001 and g/sub zz/ = 2.0021 +- 0.0001 for Tanol. 


27378 (INEL-tr—38) Thermal decomposition of cation exchange 
forms of zeolite A. Berger, A.S.; Samsonova, T.I.; Yakovlev, L.K. 
Translated from Izv. Akad. Nauk SSSR, Ser. Khim.; No. 10, 2129- 
2135(1971). 1lp. Dep. NTIS, PC A02/MF AO1. 

After partial dehydration of zeolites A(LiA, NaA, KA, RbA, 
CsA, CaA, MgA) (degree of dehydration 50 to 70%), there is a small 
compression of their cubic structures with the formation of meta- 
phases, the volume of the cubic structures with the formation of 
metaphases, the volume of the cubic unit cells which remains con- 
stant upon further dehydration, while the density decreases. The 
greatest thermal stability, determined by the temperature interval of 
the process of amorphization of the metaphase, is y 
metaphases of zeolites with rather large exchange cations (K, Rb, 
Cs). The final products of crystallization of the amorphized phase 
formed as a result of thermal decomposition of the metaphase are B- 
eucryptite and anorthite for LiA and CaA, respectively; a mixture of 
hexagonal and cubic kaliophilites for KA; aluminosilicates with the 
composition R2O.Al,O3.2SiO2, where R = Rb, Cs, possessing no 
natural analogs for RbA and CsA; and magnesium aluminate of 
undetermined composition for MgA. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 27384 


27379 Use of chlorine kinetic isotope effects for evaluating ion 
in nucleophilic displacements at saturated carbon. Graczyk, 


pairing 
D.G.; Taylor, J.W.; Turnquist, C.R. (Univ. of Wisconsin, Madison). 
J. Am. Chem. Soc.; 100: No. 23, 7333-7339(8 Nov 1978). 
Use of the Winstein scheme to describe ion ans leads to 
IE) 


the conclusion that chlorine kinetic isotope effects ( are primar- 
ily responsive to processes involving the covalently bound chlorine 
and less indicative of reactions which occur after the formation of 
the initial ion pair. This conclusion has been tested by showing that 
the calculated equilibrium isotope effect (1.0057) and observed 
(1.0059. +- 0.0001,) KIE are nearly identical when the solvolysis of 
p-methylbenzyl chloride is forced toward a limiting case with 97% 
trifluoroethanol as solvent. The reaction of p-phenoxybenzy! chlo- 
ride showed similar behavior with an equilibrium KIE value of 
1.0058, +- 0.0001:. These results suggest that competing ion-pair 
and S/sub N/2 processes may be one factor contributing to Ham- 
mett plot curvature for these nucleophilic displacement reactions. 
Chloride KIE values for the reaction of n-butyl chloride with 
thiophenoxide anion, where ion pairing does not occur, show little 
variation with a wide variety of solvents. 3 tables. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 27384 


27380 Calculated '*C NMR relaxation parameters for a restrict- 
ed internal diffusion model. Application to methionine relaxation in 
dihydrofolate reductase. London, R.E.; Avitabile, J. (Los Alamos 
Scientific Lab., NM). J. Am. Chem. Soc.; 100: No. 23, 7159-7165(8 
Nov 1978). 

13C NMR relaxation parameters, T;, Tz, and NOE, have been 
calculated based on a model assuming internal rotational diffusion 
subject to boundary conditions limiting the range of motion. Nu- 
merical results are presented as a function of diffusion coefficients Do 
and D/sub i/ and angle 8 defined as in the free internal rotation 
calculation, as well as 20, the allowed range of motion. Relaxation 
times vary from values expected in the absence of internal motion to 
values slightly below those calculated using the free internal rotation 
model as the range is increased from 0 to 360° The discrepancy in 
the latter comparison arises from the boundary condition preventing 
diffusion from 180* to 180~. Changes in T2 are typically monotonic 
or nearly monotonic as a function of 6; however, changes in T; and 
NOE values are markedly nonmonotonic for Do ~ < 10°s~' and for 
certain values of D/sub i/. Criteria for the applicability of the 
present calculations to the analysis of ‘*C NMR relaxation data 
obtained in studies of macromolecules undergoing restricted internal 
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motion have been suggested. The results have been generalized to 
the case of multiple internal rotations, specifically for the problem of 
one free and one restricted diffusional process. In general, two types 
of rotation are not commutative. This model has been applied to 
relaxation data recently obtained for the methionine methyl reson- 
ances of specifically C-labeled dihydrofolate reductase obtained 
from S. faecium. The results indicate that the data can be readily 
explained by assuming rapid free internal diffusion about the S—CHs 
bond and restricted internal diffusion about the CH2.—S bond of 
methionine, such that for the broadest resonances the motional range 
is restricted to ~ 90° and for the sharpest resonances the range is 
> 180° Restriction of the motion allows a significantly better fit of 
data than can be obtained using a model based on two free internal 
rotations. 5 figures, 1 table. 


ELECTROCHEMISTRY 


27381 Trends in electrochemistry. Bockris, J.O.; Rand, D.A.J.; 
Welch, B.J. (eds.). New York, NY; Plenum Press (1977). 415p. 
(CONF-760271—). $35.00. 

From 4. electrochemical conference; Bedford Park, Ausiralia 
(16 Feb 1976). 

Plenary lectures and invited papers are compiled on the 
topics of electrochemistry and energy development, surface and 
colloidal electrochemistry, advances in electrochemical techniques, 
mineral sulfide electrochemistry, and electrochemistry and metallur- 
gy. Abstracts were prepared for selected papers. (JSR) 


27382 Electrochemistry for a future society. Bockris, J.O. 
(Flinders Univ. of South Australia, Bedford Park). pp 1-23 of Trends 
in electrochemistry. Bockris, J.O.; Rand, D.A.J.; Welch, B.J. (eds.). 
New York, NY; Plenum Press (1977). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

An overview is given of the present and future status of 
electrochemistry with a discussion of the following topics: difficul- 
ties of the present society, electrochemistry, electrochemical aspects 
of the new technology, and action. (JSR) 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 27766, 27781, 27960 


27383 (AD-A—056467) The production of decarborane-14 from 

diborane by laser induced chemistry. Merritt, J.A.; Meyer, H.C.; 

Greenberg, R.I.; Tanton, G.A. (Army Missile Research and Devel- 

opment Command, Redstone Arsenal, AL (USA)). Jun 1978. 15p. 
IS PC A02/MF AOl1. 

Pure BioHio be produced in high yields at room temperature 
by laser induced chemistry (LIC). No polymer (which is always 
present in pyrolysis) was observed when the laser power was kept 
below a certain threshold (10 W/cm? for the CO, laser). Also, the 
B;Hi: product is always present in pyrolysis; yet never observed in 
LIC synthesis. This research demonstrates that LIC is a new viable 
area of chemistry that can be used for cost-effective synthesis of 
large poly-atomic molecules as well as smaller ones. Also, it demon- 
strates that LIC can be used in a prominent role for the synthesis of 
high energy binder molecules, burning rate modifiers and fuel addi- 
tives with a substantial cost-savings. 


27384 Intrinsic isotopic selectivity factors: CO. TEA laser photo- 
lysis of CF2Ck. King, D.S.; Stephenson, J.C. (National Bureau of 
Standards, Washington, DC). J. Am. Chem. Soc.; 100: No. 23, 7151- 
7155(8 Nov 1978). 

The first real-time determination of isotopic selectivities in a 
pulsed IR photolysis is reported. In situ detection of nascent CF» 
photofragments by uv laser-excited fluorescence gave the probability 
of CF, production from CF2Cl. samples of natural (98.9% 'C) and 
enriched (92.0% '°C) carbon-13 abundance. These measurements 
gave the probability, '*P or *P, of a *CF2Clh or *CF2Cl. reactant 
dissociating into a '*CF2 or CF: photofragment, as a function of 
IR laser wavelength and fluence, prior to any energy exchange or 
scrambling processes. The maximum value for the selective collision- 
free dissociation of '*CFz,Cl, was ao = 'P/'*P = 460; for “CF2Ch 
the maximum value 1/ao = “P/'*P = 150 was obtained. 4 figures. 


27385 Radiation curable compositions for coating and imaging 
processes and method of use. Ketley, A.D.; Hein, P.R.; Yang, 
M.W.C. (to W.R. Grace and Co.). US Patent 4,120,721. 17 Oct 1978. 
Filed date 2 Jun 1977. 12p. 

This invention relates to a liquid radiation curable composi- 
tion useful for coating and imaging which comprises (1) an acrylic or 
methacrylic terminated urethane containing polyene, (2) a non-water 
soluble vinyl monomer diluent, preferably an acrylate or methacry- 
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late monomer diluent, (3) a polythiol containing at least two thiol 
groups per molecule, and (4) a photoinitiator. The composition on 
exposure to radiation, e.g., a uv light source, cures to a solid 
polythioether. 


27386 Effect of CO. laser-pulse mode quality on multiple photon 
absorption in SF;. Lyman, J.L.; Feldman, B.J.; Fischer, R.A. (Los 
Alamos Scientific Lab., NM). Opt. Commun.; 25: No. 3, 391-394(Jun 
1978). 

Unimolecular multiple-photon absorption cross sections are 
measured for SF. for both single and multiple longitudinal mode 
CO, laser pulses at three different frequencies over a four-decade 
range of energy fluence. The results indicate only a weak depen- 
dence on pulse mode structure for fluence levels corresponding to as 
little as 0.02 photons absorbed per molecule. 


27387 IR laser induced ionization in SFe-hydrocarbon mixtures. 
Crim, F.F.; Kwei, G.H. (Los Alamos Scientific Lab., NM). Chem. 
Phys. Lett.; 49: No. 3, 526-529(1 Aug 1977). 

Intense infrared pulses (> 16 J/cm?) are observed to produce 
ions in flowing mixtures of about 1% saturated hydrocarbon in SFe 
at a pressure of 1 torr. Hydrocarbons are necessary for the ionization 
process and decrease in efficiency with increasing size (CH, > C2He 
> CsHs). The production of F atoms by multiple-photon fragmenta- 
tion of SF, is essential to the ionization, and a likely mechanism 
involves F atom—hydrocarbon reactions to produce energetic free- 
radicals which undergo chemi-ionization. 


27388 (UCRL-Trans—11414) Photopolarography. Berg, H. 
Translated from Collect. Czech. Chem. Commun.; 25: 3404(1960). 3p. 
Dep. NTIS, PC A02/MF AO1. 

Examples are given of reactions involved in photopolaro- 
graphy (irradiation of dropping mercury electrode). Phovodepeter- 
izers are considered. (DLC) 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 27358 


27389 (AD-A—055988) Infrared studies of the solid state poly- 
merization of diacetylene monomers. Technical report 1 March 1977— 
1 March 1978, Lando, J.B.; Banerjie, A. (Case Western Reserve 
Univ., Cleveland, OH (USA). Dept. of Macromolecular Science). 1 
Mar 1978. Contract N00014-77-C-0213. 95p. (TR—1). NTIS PC 
A05/MF AOl1. 

Spectroscopic investigation of substituted conjugated diacety- 
lenes and polyacetylenes and polyacetylenes dates back to the 1920's. 
However detailed investigation of the solid state polymerization of 
many of these conjugated diacetylenes is more recent. Single crystals 
of many of these diacetylene monomers can be polymerized by the 
action of (1) thermal annealing; (2) light (u.v. irradiation); (3) ioniz- 
ing radiation; and (4) mechanical shear. 


27390 Radiation-induced **7Np charge states from **1Am— 
CaF,a). Karraker, D.G.; Stone, J.A. (Savannah River Laboratory, E. 
I. du Pont de Nemours and Company, Aiken, South Carolina 29801). 
J. Chem. Phys.; 10: No. 4, 2041-2042(15 Feb 1979). 

Moessbauer studies were done on 74! Am—CaF, and **!Am— 
CdF2 sources to detect charge. states of *°7Np following y-decay of 
*41Am in the sources. A Np* charge state was found to be radi- 
ation-generated in the ***Am—CaF, source, and **‘Am—CdF2 
sources showed Np“ and Np*™ charge states that were not formed 
by radiation. (AIP) 


27391 Exchangeable proton hyperfine couplings in free radical 
radiation products. Box, H.C.; Budzinski, E.E. (Department of Bio- 
physics, Roswell Park Memorial Institute, Buffalo, New York 
14263). J. Chem. Phys.; 70: No. 3, 1572-1573(1 Feb 1979). 

Hyperfine cou se are reported from ENOR measurement 
on singles crystals of L-histidine HCl and DL-serine. The crystals 
were x-irradiated at 4.2°K and the free rachcal species studied. The 
exchangeables proton couplings in c-* NHs are deduced from ENOR 
measurements.(AIP) 


27392 Parity and differentiability restrictions on the electric field 
dependence of the mobility of charged particles in gases and liquids. 
Baird, J.K. (Health and Safety Research Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). J. Chem. Phys.; 70: 
No. 3, 1575(1 Feb 1979). 

The electric field dependences of mobility of excess electrons 
in liquid neopentane, given by Mozumder and Carmichael is exam- 
ined from the point of view of parity invarance and 
differentiability.(AIP) 


27393 Response to “Parity and differentiability restrictions on 
the electric field dependence of the mobility of charged particles in 
gases and liquids”. Carmichael, I. (Radiation Laboratory, University 
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of Notre Dame, Notre Dame, Indiana 46556). J. Chem. Phys.; 70: No. 
3, 1576(1 Feb 1979). 

The field dependence of electron mobility in liquid and gases 
is discussed in particular Baird’s use of the formula for field depen- 
dence of electron mobility in liquid neopentane is commented 
upon.(AIP) 


27394 Yield of the O(*P) atom in the radiolysis of water by 20- 
MeV *H* and 40-MeV ‘He’. Brown, W.G.; Hart, E.J.; Sauer, M.C. 
Jr. (Argonne National Lab., IL). Radiat. Res.; 76: No. 3, 533- 
539(Dec 1978). 

The production of O(*P) in the radiolysis of water with 7H* 
and *He* of initial energies 20 and 40 MeV, respectively, was 
measured by determining the ethylene produced by the reaction of 
O(?P) with cyclopentene. The values obtained for G[O(*P)] are 4.7 
x 107° and 4.5 x 10-* for 7H* and *He*, respectively, which can be 
compared with the y-radiolysis value of 6.7 x 10~*. Consideration of 
the inhomogeneous kinetics of reactions in the tracks indicated that 
the initial G values for y radiolysis and 7H* were nearly the same, 
but that the value for *He** was significantly higher. 


27395 Electron transfer between cobalt(I) and cobalt(IID in vita- 
min Bi2/sup 1a/. Brown, T.L.; Bellus, P.A. (Univ. of Illinois, 
Urbana). Inorg. Chem.; 17: No. 12, 3725-3727(Dec 1978). 

Pulse radiolysis experiments were performed to determine the 
reasons for the discrepancies in the rate constants which were 
reported previously by two separate research groups. These new 
experiments reaffirm the kinetic results of the chemical study, estab- 
lish by direct measurement that B/sub 12s/ is much more reactive 
(by a factor of 10°) toward B/sub 12a/ than toward B/sub 12b/, in 
contradiction to the claim that the two react at essentially the same 
rate, and establish that an error in pH control was the likely reason 
for the published differences. 1 table. 


27396 Pulse radiolysis studies of decacarbonyldimanganese(0) 
and halopentacarbonylmanganese(I). The pentacarbonylmanganese(0) 
radical, Waltz, W.L.; Hackelberg, O.; Dorfman, L.M.; Wojcicki, A. 
(Ohio State Univ., Columbus). J. Am. Chem. Soc.; 100: No. 23, 7259- 
7264(8 Nov 1978). 

The pulse radiolysis of Mne(CO)io, Mn(CO)sBr, and 
Mn(CO)sI in ethanol solution has been investigated. The Mn(CO)s 
radical, which was observed, exhibits an optical absorption band 
with a maximum at 830 nm and a molar absorption coefficient of €30 
= 800 +- 80 M~'cm™*. Absolute rate constants were determined 
for the reactions of the solvated electron with Mno(CO):0(9.1 x 10° 
M~'s~*'), Mn(CO)sBr (1.0 x 107° M~'s~*), and Mn(CO)s5I(1.02 x 107° 
M~' s~'). For the iodide system, Mn(CO)s is also formed by the 
reaction of a-ethanol radical with Mn(CO)sI(1.5 x 10° M~'s~"). The 
recombination of Mn(CO)s has a rate constant of 2k = 1.2 x 10°M™! 
s~ 4 Mne(CO):o is identified as a final product in the radiolysis of the 
halide complexes. Mn(CO)s reacts with O2(1.8 x 10° M~! s~'). 4 
figures. 


27397 Radiolytic reduction of colloidal silver bromide. Johnston, 
F.J. (Univ. of Notre Dame Radiation Lab., IN). Radiat. Res.; 75: No. 
2, 286-295(Aug 1978). 

Colloidal silver bromide, in aqueous suspensions containing 
ethanol, i-propanol or acetone, is reduced to the metal and HBr upon 
absorption of ionizing radiation. The reaction has been studied by 
measurement of electrical conductivity in suspensions of particles of 
mean radius, r, as characterized by specific turbidity measurements. 
Electron microscopy showed a close correlation between particle 
population and surface area in a real suspension of primarily cubic 
particles and those in the suspension described in terms of spherical 
particles of radius r. The reaction rate is proportional to the surface 
area. For a suspension containing 10° particle per ml with an 
apparent mean radius of 54 nm and at pH 3.5 in 0.15 M ethanol, the 
G value is 1.1. The magnitude of the rate is consistent with either a 
homogeneous reaction of Ag* and molecular AgBr or a heteroge- 
neous reaction at the particle surface. Pulsed radiolysis experiments 
suggest the latter mechanism. 


27398 Effect of coordination on the optical spectra of alkali metal 
cation-electron pairs in ethers. Seddon, W.A.; Fletcher, J.W.; Catter- 
all, R.; Sopchyshyn, F.C. (Atomic Energy of Canada Ltd., Ottawa, 
Ontario). Chem. Phys. Lett.; 48: No. 3, 584-586(15 Jun 1977). 

Transient optical absorption bands observed in 10~? M sodium 
tetraphenylboron solution in tetrahydrofuran (THF), dimethoxyeth- 
ane (DME), diglyme (DG) and triglyme (TG), with maxima at = 
900 and = 1600 nm, are assigned to the formation of “tight” and 
“loose” ion-pairs, respectively. The proportion of “loose” ion-pairs 
increases with increasing coordination of the solvent in the order 
THF much less than DME < DG < TG. Possible structure for the 
“tight” and “loose” ion-pairs are indicated. 
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RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 27624 


PROPERTIES OF RADIOACTIVE MATERIALS 


REFER ALSO TO CITATION(S) 25571, 25572, 25594, 25596, 
25600, 25604, 26446, 26652, 27305, 27414 


27399 (CONF-781112—11) Chemistry of nuclear resources, 
technology, and waste. Keller, O.L. Jr. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 72p. Dep. NTIS, PC 
A04/MF AOl1. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

Portions of document are illegible. 

Chemistry is being called on today to obtain useful results in 
areas that have been found very difficult for it in the past, but new 
instrumentation and new theories are allowing much progress. The 
area of hydrolytic phenomena and colloid chemistry, as exemplified 
by the plutonium polymer problem, is clearly entering a new phase 
in which it can be studied in a much more controlled and understan- 
dable manner. The same is true of the little studied interfacial 
regions, where so much important chemistry occurs in solvent 
extraction and other systems. The studies of the adsorption phenom- 
ena on clays are an illustration of the new and useful modeling of 
geochemical phenomena that is now possible. And finally, the chem- 
ist is called upon to participate in the developement and evaluation 
of models for nuclear waste isolation requiring extrapolations of 
hundreds to hundreds of thousands of years into the future. It is 
shown that chemistry may be useful in keeping the extrapolations in 
the shorter time spans, and also in selecting the best materials for 
containment. 36 figures. 


27400 (LF—S58, pp 10-12) Solubility characteristics of some lab- 
oratory-produced mixed actinide oxide aerosols. Miglio, J.J. Dec 
1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Effects of specific activity, chemical composition and particle 
size on dissolution characteristics of four mixed actinide aerosols 
were examined. The results indicate that chemical composition was 
the dominant factor in determining the dissolution rate. Trivalent 
actinide oxides appear to dissolve at a faster initial rate than plutoni- 
um dioxide. This difference in the dissolution rate may have impor- 
tant health consequences. 


27401 (ORNL/MIT—279) UF.” production from surface reac- 
tions of uranium and fluorine. McLean, J.E.; Dillon, J.J.; Talbert, 
C.M. (Massachusetts Inst. of Tech., Oak Ridge, TN (USA). School 
of Chemical Engineering Practice). 19 Oct 1978. Contract W-7405- 
ENG-26. 18p. Dep. NTIS, PC A02/MF AO1. 

The production of UFe~ by reaction of a collimated stream of 

fluorine gas with a resistively heated uranium wire was studied at 
temperatures from 870 to 1020°C and pressures less than 10~° torr. 
At these temperatures below the uranium melting point, the forma- 
tion of UFs intermediate on the uranium surface resulted in low 
UFs.~ yields. The kinetic energy of the UF.~ ion was on the order of 
thermal energies. The work function of uranium was measured to be 
4.20 +- 0.14 eV. 
27402 Kinetic study of americium(III) and __trans-1,2- 
diaminocycloh tetraacetate. Sullivan, J.C. (Argonne National 
Lab., IL); Nash, K.L.; Choppin, G.R. Inorg. Chem.; 17: No. 12, 3374- 
3377(Dec 1978). 

The rates of formation and dissociation of AmDCTA™ 
(DCTA = trans-1,2-diaminocyclohe tet 
measured respectively by stopped-flow and conventional spectro- 
photometric methods. A mechanism is proposed which involves 
coordination of Am(III) to three acetate groups of H/sub n/ 
(DCTA)/sup n-4/ to form the relatively long-lived intermediate 
AmHDCTA* which subsequently loses the proton. The slow step of 
the formation reaction is postulated to be associated with the forma- 
tion of an americium—donor nitrogen bond. 5 figures, 4 tables. 


27403 Structure of diethylammonium 
ethoxybis(diethylmonothiocarbamato)dioxouranate(VI), 

(C,Hs)2NH2* [UO2((C,Hs)2NCOS),OC,Hs]" Perry, D.L.; Temple- 
ton, D.H.; Zalkin, A. (Univ. of California, Berkeley). Inorg. Chem.; 
17: No. 12, 3699-3701(Dec 1978). 

Atomic parameters, distances, and angles are tabulated. The 
salt consists of (C2Hs0)UO2(SOCN(C2Hs)2)2 anion and diethylam- 
monium cation. The nitrogen atom of the cation, N(3), hydrogen 
bonds to the ethoxide oxygen atom, O(3), of one anion and to the 
uranyl oxygen atom, O(4), of another anion across the center of 








ERA VOL. 4, NO. 10 


symmetry, to form a dimer of two formula units about the origin. 
The uranium atom is at the center of a pentagonal bipyramid and is 
heptacoordinate. The two uranyl oxygen atoms are at the apices of 
the bipyramid, and two sulfur and three oxygen atoms form an 
irregular pentagon in a plane about the uranium atom. The two 
sulfur atoms are adjacent to each other; the U—S distance averages 
2.866 A and is comparable value of 2.80 A found in other such 
complexes. Three types of U—O distances are found in this struc- 
ture; they are the uranyl-, ethoxide-, and carbamate-type bonds with 
distances of 1.78, 2.20, and 2.39 A, respectively. 1 figure, 3 tables. 


27404 Structure of a new uranyl sulfate hydrate, a-2U0.SO, 
7H2O'7 Zalkin, A.; Ruben, H.; Templeton, D.H. (Univ. of California, 
Berkeley). Inorg. Chem.; 17: No. 12, 3701-3702(Dec 1978). 

Atomic distances, parameters, and angles are tabulated. The 
uranium is at the center of a pentagonal bipyramid arrangement of 
oxygen atoms. These are joined in an infinite chain along the b axis 
by sulfate tetrahedra. The 8-form also contains chains made up of 
very similar units of two bipyramids and two tetrahedra; both forms 
are illustrated for comparison. The overall structures of these chains 
are different; in the chain in the a form the units are repeated 
according to the b-axis translation, while in the 8 form the replica- 
tion is by a glide plane. As a result, alternate units in the latter case 
have reversed orientations. The interatomic distances and angles are 
comparable in these two forms. The molecular form is 2% smaller in 
the a form indicating a very slightly more efficient packing. All the 
water molecules are hydrogen bonded, and distances and angles for 
these bonds are also tabulated. 1 figure, 3 tables. 


27405 Production of carrier-free H''CN. Christman, D.R.; Finn, 
R.D.; Wolf, A.P. (to Dept. of Energy). US Patent 4,106,982. 15 Aug 
1978. Filed date 1 Apr 1974. 4p. 

PAT-APPL-456,996. 

A method of synthesizing H'CN involving the proton irra- 
diation of Ne + He to produce a mixture of '*CH, and NHs 
followed by the reaction of ‘CH, and NHs to produce HCN and 
the separation of carrier free H''CN. 


27406 Heat capacities and thermodynamic properties of ThH2 
and ThHsub(3.75) to 1000 K. Flotow, H.E.; Osborne, D.W. (Argonne 
National Lab., Ill. (USA)). J. Chem. Thermodyn.; 10: No. 6, 537- 
551(Jun 1978). 

The heat capacities of ThHsub(2.00) and ThHsub(3.75) have 
been measured in the temperature range 5 to 350 K by the adiabatic 
method. These heat capacities were represented by a sum of terms 
each of which could be extrapolated to higher temperatures to 
obtain Csub(p) for each hydride. Tabular values of the heat capacity 
Csub(p), the entropy S°, the function, (H°(T) - H°(0)), and the 
function, -(G°(T) - H°(0))/T, are presented at selected temperatures 
to 1000K. These results together with thermochemical results de- 
rived from hydrogen dissociation-pressure measurements were used 
to calculate standard enthalpies and entropies of formation of ThHz 
and ThHsub(3.75) from 298.15 to 1000 K. 


27407 Thermochemistry of uranium compounds. 11. Standard 
enthalpy of formation of y-UO;. Johnson, G.K.; O'Hare, P.A.G. 
yor National Lab., Ill. (USA)). J. Chem. Thermodyn.; 10: No. 
6, 577-580(Jun 1978). 

The standard enthalpy of formation of ‘y-UOs, 
AH?°sub(f)(UOs, c, y, 298.15 K), has been measured by HF solution 
calorimetry. The value obtained, -(1224.1 + - 2.6) kJ mol™', is in 
excellent agreement with results from other solution-calorimetric 
determinations and a study of the high-temperature decomposition of 
y-UOs. The disagreement between the result for y-UOs; obtained 
earlier HF solution calorimetry and that derived from other sources, 
has been resolved by a revision in the value for AH°sub(f)(UFs). 


27408 IR spectrum of Pu(IV) polymer. Toth, L.M.; Friedman, 
H.A. (Oak Ridge National Lab., Tenn. (USA)). J. Inorg. Nucl. 
Chem.; 40: No. 5, 807-810(1978). 

The IR spectrum of Pu(IV) polymer has been measured from 
200-4000cm~*. Major bands which could be associated directly with 
the oxygen-bridged polymer occurred at 360 and 3400cm~'. These 
were assigned, respectively, to a Pu-O vibration similar to the lattice 
vibration of high-fired PuO2 and to an OH stretching vibration of a 
water group which is either hydrated or occluded in the polymer 
structure. In addition, weaker bands were observed in the 1000cm~! 
region which were correlated with the age of the polymer. The 
dried polymer precipitate was found to have a very great affinity for 
CO:. absorbing it to form COs;* groups which gave characteristic 
bands at 890cm™! (v2) and 1350, 1500cm™~ '(split vs). From chemical 
analyses, the carbon content of the polymer was found to be as high 
as 1.5 wt% when equilibrated in the room air. 


27409 Conceptual problems in noble gas and fluorine chemistry. 
VII. On the possible existence of einsteinium and protactinium hexa- 
fluoride. Liebman, J.F. (Argonne National Lab., Ill. (USA)). Jnorg. 
Nucl. Chem. Lett.; 14: No. 6, 245-247(1978). 
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The possible formation of einsteinium and protactinium hexa- 
fluorides is examined theoretically. It is concluded that whereas the 
former represents a reasonable goal the latter will only be synthe- 
sised in the form of some anion such as PaFs~? (UK). 


27410 Experimental determination of thermal neutron flux in the 
radiochemistry curriculum. Grant, P.M. (Univ. of Califorinia, Irvine). 
Stud. Cercet. Endocrinol.; 54: 707(Nov 1977). 

The neutron flux determination of various irradiation posi- 
tions in the Irvine TRIGA reactor is carried out using activation of 
Au—A\l alloy wires. The flux density was calculated using the ICRU 
and ASTM methods. The flux values are in good agreement with 
those at other TRIGA reactors. (DLC) 


27411 Preparation and properties of monodispersed metal hy- 
drous oxide lattices. Matijevic, E. (Clarkson Coll. of Tech., Potsdam, 
NY). pp 177-191 of Trends in electrochemistry. Bockris, J.O.; Rand, 
D.A.J.; Welch, B.J. (eds.). New York, NY; Plenum Press (1977). 

From 4. electrochemical conference; Bedford Park, Australia 
(16 Feb 1976). 

Preparation of the following monodispersed metal hydrous 
oxide sols is described: chromium, aluminum, thorium, iron, copper, 
and titanium. The effects of anions and of other additives on particle 
size, shape, and composition are considered. (LK) 


RADIOISOTOPE PRODUCTION 


27412 Influence of carrier strontium level and eluant volume on 
the performance of (°*Sr)—(**Rb) biomedical generators. Grant, P.M.; 
Whipple, R.E.; O’Brien, H.A. Jr.; Kulprathipanja, S. (Los Alamos 
Scientific Lab., NM). J. Nucl. Med.; 19: No. 11, 1250-1255(Nov 
1978). 

Previous inconsistencies in the medical literature regarding 
the performance characteristics of (Sr-82)—(Rb-82) radionuclide 
generators have been partially resolved by further experimentation. 
The Chelex generator is dependent upon the presence of carrier 
strontium, and degrades appreciably below 0.5-mg column loadings. 
The Bio-Rex generator is not similarly affected, however. Chelex 
also exhibits a “self-cleaning” effect after initial loading, and this 
resin withstands generator deterioration produced by repetitive elu- 
tion better than does Bio-Rex. 


27413 New germanium-68/gallium-68 generator. Ehrhardt, G.J.; 
Welch, M.J. (Washington Univ., St. Louis, MO). J. Nucl. Med.; 19: 
No. 8, 925-929(Aug 1978). 

A germanium—gallium generator producing EDTA-free 
®§Ga would permit the synthesis of a broad range of Ga 
radiopharmaceuticals and thus facilitate the widespread application 
of positron tomography. We have investigated a solvent-extraction 
generator system producing the weak complex of “Ga with 8- 
hydroxyquinoline (®*Ga oxin), free of EDTA. The conditions for 
optimum ®Ga yield and minimum ®Ge breakthrough involve ex- 
traction with chloroform from pH 5 buffer containing Ge* carrier, 
followed by evaporation to dryness. This produces ®*Ga yields of 70 
to 80%, with ®*Ge breakthrough of <0.003%. The ®Ga oxine is 
readily converted to other radiopharmaceuticals such as Ga 
EDTA, *Ga EDTMP, or ®Ga colloid, and is conveniently deliv- 
ered dry. The extraction system is simple and amenable to automa- 
tion, and the low loss rate and 280-day half-life of **Ge provide a 
generator with a long useful lifetime. 


27414 Cyclotron isotopes and radiopharmaceuticals. 23. Novel 
anhydrous ‘*F-fluorinating intermediates. Lambrecht, R.M.; Neir- 
inckx, R.; Wolf, A.P. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Int. J. Appl. Radiat. Isot.; 29: No. 3, 175-183(Mar 1978). 

The *°Ne(d,a)'*F reaction and a high purity nickel target 
passivated with an anhydrous film of nickel fluoride were utilized for 
the preparation of anhydrous '*F-labeled fluorinating reagents. A 
recovery yield of approximately 8.8 mCi/uAh of '*F-F. was ob- 
tained with 11 MeV deuterons incident on neon and F» carrier at a 
pressure of 2.63 atm. '*F-F2. was obtained at a production rate of 
11.8 mCi/uAh with the '°F(p, pn)'*F and '°F(p,2n)'*Ne > '8F 
nuclear reactions at 31.7 MeV on 11.5 mmole of F2. The 
20Ne(*He,x)'®F and ‘Ne — (15 s) '8F nuclear reactions (x = 
3p2n,an, *He2n and 2p3n, *Hepn, respectively) with 55.7-10 MeV 
SHe and the ?°Ne (a ,a2n) '*Ne — (15 s) '*F and ®Ne(a, apn)'*F 
reactions at 45-33 MeV were evaluated. At the *He beam energies 
available on all but the smallest compact cyclotrons the '*F produc- 
tion rates was approximately 70% of that obtainable for the (d,a) 
reaction on a given accelerator. The methodology and targetry for 
the production of '*F-F:, '*F-CF,, H'*F, NO'*F and Cl'*F are 
described (author). 


27415 X-ray diffraction study of uranyl complexes in water at 
low concentration. Musikas, C.; Narten, A.H. (Oak Ridge National 
Lab., Tenn. (USA)). Inorg. Nucl. Chem. Lett; 14: No. 8, 283- 
285(1978). 
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A report is presented on large-angle x-ray scattering studies 
of relatively dilute solutions of polynuclear hydroxo uranyl complex- 
es. The results are analysed and discussed. Conclusions are drawn 
about the internuclear distances between nearest neighbours in the 
uranyl complexes. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 25340, 27312 


27416 (CONF-780417—, pp 35p, Paper 19) Nonideal effects in 
laser diagnostics of combustion particulates. Hirleman, E.D. (Arizona 
State Univ., Tempe). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Laser light scattering techniques for combustion particulate 
diagnostics have substantial advantages over convention sample ex- 
traction methods. Laser methods have been applied to automobile 
and diesel exhaust, coal-fired power plant emissions, and fuel spray 
droplet measurements with considerable success. It is, however, 
important with all in situ techniques to definitively study any possi- 
ble sources of measurement error since the sample is typically not 
available for an independent check on the measurements. Three 
important considerations affecting the performance of single particle 
counting instruments in combustion environments have been investi- 
gated in detail. The nonidealities discussed here include nonspherical 
particle, refractive index (unknown particle composition), and vari- 
able optical sampling volume effects. The paper includes prediction 
of light scattering properties for some specific irregular particle 
geometrics expected and actually observed in combustion environ- 
ments. The results indicated that instruments which use the shape of 
the forward scattering lobe to size particles (e.g., ratio counters) 
measure a projected area equivalent diameter to within approximate- 
ly 30%. A theoretical study also suggested that forward scattering 
instruments will experience less than 30% error in sizing particles of 
unknown refractive index. Finally, the dependence of optical sample 
volume on particle size was shown to be a crucial factor in the 
performance of laser light scattering instruments. Detailed predic- 
tions of this effect for the multiple ratio single particle counter are 
presented. 


27417 (CONF-780417—, pp 39p, Paper 20) Optical particle- 
sizing counter for in-situ measurements. Holve, D.; Self, S.A. (Stan- 
ford Univ., CA). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


A particle sizing counter is described, suitable for in-situ 
measurements in two phase flows of laboratory scale. It employs 
near-forward scatter from the focus of a He—Ne laser beam, t 
er with pulse height-analysis of the signals from individual particles. 
A novel and essential feature of the technique is a numerical inver- 
sion scheme to unfold the dependence of the scattered signals on 
particle trajectory through the measurement volume. The inversion 
procedure is performed by an on-line computer, and utilizes a prior 
calibration with monodisperse aerosols of known size. As presently 
configured, the instrument has a demonstrated capability of deter- 
mining size distributions in the diameter range 2 to 25 pm, at 
concentrations up to approximately 10° cm~*. The measured depen- 
dence of response on particle diameter agrees well with calculations 
from Mie scattering theory. It is anticipated that the technique can 
be extended to cover particle diameters up to at least 50 ym, and 
down to 0.5 ym and concentrations up to 10®cm~*. It should also be 
adaptable to hot flows and absorbing, irregular particles. 


27418 (CONF-780417—) In-situ combustion technology, igni- 
tion, and general combustion topics. (Combustion Inst., Tustin, CA 
(USA). Western States Section). 1978. 1092p. Univ. of Colorado, 
Boulder. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 

The 1978 Spring Meeting of the Western States Section of the 
Combustion Institute was sponsored by the University of Colorado 
and held at Boulder, Colorado, 17-18 April. The Symposium in- 
volved “In-Situ Combustion Technology, Ignition, and General 
Combustion Topics.” The papers involved in-situ combustion of coal 
(in particular mathematical models of the process), a few papers on 
oil shales and tar sands processing, and many papers on ignition 
(time delay) and combustion of coal and various hydrocarbons 
(again often emphasizing the use of mathematical models). Thirty- 
two papers have been entered individually irto EDB and ERA; nine 
papers had been entered previously from other sources. (LTN) 
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27419 (CONF-780417—, pp 28p, Paper 23) Ignition of a com- 
bustible mixture by hot bodies. Law, C.K.; Law, H.K. (Northwestern 
Univ., Evanston, IL). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


The ignition of a combustible mixture by a stationary particle, 
at a stagnation point, and along a flat plate, are studied using 
matched asymptotic technique in the realistic limit of large activa- 
tion energy. Through appropriate transformations the governing 
equations for the three systems are reduced to an identical form, 
which is subsequently solved to yield an explicit, S-curve, ignition 
criterion stating that ignition is possible when a suitably-defined 
Damkoehler number exceeds unity. It is further demonstrated that 
this ignition criterion corresponds to the state of vanishing heat 
transfer from the wall, which has been intuitively used in the past as 
the ignition criterion. The question of similarity in chemically- 
reacting boundary layer flows is also addressed through a detailed 
analysis of the structure of the flat plate flow, and it is subsequently 
shown that whereas the flow is generally non-similar, local-similarity 
does exist in the crucial diffusive-reactive region next to the plate. 


27420 (CONF-780417—, pp 26p, Paper 24) Numerical predic- 
tions of conditions for ignition of a combustible gas by a hot, inert 
particle. Su, Y.P.; Homan, H.S.; Sirignano, W.A. (Princeton Univ., 
NJ). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Numerical predictions were made of the radial and temporal 
variation of species concentration and temperature in a combustible 
gas around a hot, inert particle. The governing equations were 
integrated in dimensionless form, and seven dimensionless param- 
eters were found to govern the solution. Three species were 
modeled: fuel, oxidizer, and inert. Predictions were made of the 
critical particle diameters and temperatures above which a stoichio- 
metric propane-air mixture is ignited by a particle which has the 
density and specific heat of aluminum. This study is part of an 
investigation of the ignition of combustible gas by hot and burning 
metal particles. A short review is given of previous studies relevant 
to the investigation. 


27421 (CONF-780417—, pp 10p, Paper 27) Induction zone 
structure for shock-induced ignition of particulate suspensions. Fox, 
T.W.; Gubin, S.A. (Univ. of Michigan, Ann Arbor). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


The induction zone structure associated with shock wave- 
induced ignition of atmospheric suspensions of reactive particulates 
has been examined. The induction zone was bounded by a gasdyna- 
mic shock front, which was followed by a relatively thick “relax- 
ation zone” and terminated with the onset of thermal erosion from 
the particulate phase. Ignition is correlated with the onset of thermal 
erosion. The shock-induced gasdynamic free stream allowed variable 
specific heats and vibrational relaxation, in addition to the equilibri- 
um relaxation phenomena associated with the presence of particu- 
lates. Incident shock waves of moderate strength (4 less thanM/sub 
s/ less than 6 were examined. This was a parametric study that 
examined the influences of particle size, mass concentration, shock 
strength and initial pressure (ahead of the gasdynamic shock front). 
Substantial pressure and temperature increases, above shock-induced 
equilibrium levels, were observed due to the presence of particles. 
Temperature increases approaching 50 percent and pressure in- 
creases to 140 percent were observed for particle concentration 
equivalent to 90 percent of the stoichiometric loading ratio. These 
effects reduced ignition delays by up to 50 percent of those observed 
for single particles, given the same shock strength and initial atmos- 
phere. The influence of vibrational relaxation was small as expected 
but finite. For the range of parameters examined, incorporating 
vibrational relaxation reduced ignition delays by 3.5 to 14 percent 
from values computed for an equilibrium shocked free stream. This 
effect was more pronounced for the smaller particles (1 micron 
diameter) and stronger shock waves. 


27422 (CONF-780417—, pp 30p, Paper 28) Experimental obser- 
vation of radiative ignition mechanisms. Kashiwagi, T. (National 
Bureau of Standards, Washington, Dc). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Radiative ignition experiments were conducted on PMMA 
and red oak using a CO: laser with incident flux up to about 20 W/ 
cm? under auto-ignition and piloted ignition in air. The laser irradi- 
ates vertically perpendicular to the horizontal sample surface. It was 
observed that there was strong attenuation of the incident laser 
radiation by the plume consisting of decomposition products in the 
gas phase. This was also observed using an electric coil heater as a 
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radiant source. It is postulated that, under auto-ignition, PMMA 
ignites by the absorption of the incident radiation by the decomposi- 
tion products in the gas phase, and red oak by a similar absorption at 
high incident flux and at medium flux aided by high surface tempera- 
ture acting as an induced pilot. 


27423 (CONF-780417—, pp 32p, Paper 29) Self-ignition of pyro- 
lyzate—air mixtures. Tingle, W.J.; Durbetaki, P.; Tincher, W.C. 
(Georgia Inst. of Tech., Atlanta). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Modeling analysis on the ignition of thermally thin and ther- 
mally thick materials uses an ignition criterion which incorporates 
the concentration dependent self-ignition temperature of the pyroly- 
zate-air mixtures. A device known as the Lower Ignition Tempera- 
ture and Concentration Apparatus (LITACA) was designed, con- 
structed and used in determination of the self-ignition temperatures 
of pyrolyzate-air mixtures as a function of pyrolyzate concentration. 
Originally LITACA incorporated a resistance heater Pytolyzate 

enerating furnace which provided heating rates up to 25°C/minute. 

is furnace was later replaced by a radiant heater furnace which 
can produce heating rates in excess of 6000°C/minute. The ignition 
characteristics of pyrolyzate gases generated from several fabrics 
and wood were determined at heating rates from 20 to 6000°C/ 
minute. The pyrolyzates from these materials showed certain 
common characteristics. As heating rate increased, the minimum 
os ag temperature decreased, the molecular weight of the 
yrolyzate gases decreased, and the rich limit of ignition decreased. 
e lean limit of ignition was affected much less than the rich limit. 


27424 (CONF-780417—, pp 36p, Paper 30) Downward flame 
spread in an opposed forced flow. Fernandez-Pello, A.C.; Ray, S.R.; 
Glassman, I. (Princeton Univ., NJ). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Rates of flame spread for the downward propagation of 
flames over vertical cylinders of polymethylmethacrylate (PMMA) 
of 2.54, 0.64, and 0.16 cms in diameter were measured in an opposed 
forced convective air flow with free stream velocities ranging from 2 
to 70 cm/sec. It was found that for all fuel thicknesses, the flame 
spread rate is independent of the opposed flow if the velocity of the 

ow is smaller than that induced by natural convection by the flame. 
For larger flow velocities, the spread rate decreases as the velocity 
of the opposed flow increases. It was also found that profiles of 
surface temperature ahead of the flame present similar characteristics 
with the profiles remaining unchanged for low opposed flow veloci- 
ties and ming steeper with the temperature gradients near the 
flame front increasing as the opposed flow velocity increases. A 
simplified theoretical model is developed to account for the effect of 
an external opposed flow on the flame spread process. It is shown in 
the model that the principal effect of the opposed gas flow is to 
decrease the thickness of the thermal boundary layer which in its 
turn decreases the residence time, resulting in an inverse power 
functional d dence between the spread rate and the magnitude of 
the external flow velocity. 


27425 (CONF-780417—, pp 27p, Paper 31) Downward flame 
spread along a vertical sheet of thin combustible solid. Kurosaki, Y.; 
Isshiki, N.; Ito, A.; Kashiwagi, T. (Tokyo Inst. of Tech.). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


This paper is concerned with the steady two-dimensional 
flame spread vertically downward along a sheet of paper placed in 
the atmosphere. The precise quantitative measurements of the instan- 
taneous temperature profiles in the vicinity of spreading flames over 
paper without disturbing flow and temperature fields have been 
measured using a holographic interferometer. A simple theoretical 
model for the analysis of heat transfer is employed to explain the 
experimental results. The model predicts that the flame spread rate is 
Ses, sancagaae to the length of pyrolysis reaction zone. This prediction 

been verified experimentally. The following detailed conclusions 
can be drawn from the results obtained: the pyrolysis reaction occurs 
at the temperature of 260°C a distance of about 2 mm above the 
flame front when no external heating exists; the analysis substantiates 
that the convective heat transfer predominates over radiation in the 
preheated zone and controls the flame spread rate; and the flame 
spread rate as well as the length of pyrolysis zone increases with rise 
in the initial temperature of the paper. 


27426 (CONF-780417—, pp 27p, Paper 42) Investigation of the 
pyrolysis and oxidation of ethylene in a turbulent flow reactor. Schug, 
=< Santoro, R.J.; Dryer, F.L.; Glassman, I. (Princeton Univ., NJ). 


From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 
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The kinetics of the ethylene pyrolysis and oxidation were 
studied in a turbulent flow reactor at atmospheric pressure. Pyrolysis 
experiments with C2H, highly diluted in nitrogen (0.3 to 1.0 percent 
C.H,) show C2He and He as the major reaction products together 
with small amounts of butadiene and traces of CH, and C2Hs. The 
study covers the temperature range from 1160 to 1260°K and results 
are compared with previous investigations. An overall mechanism is 
proposed which is consistent with results of both previous studies 
and the current work. The analysis of ethylene oxidation experi- 
ments ranging from 950 to 1110°K exhibits a broad spectra of 
intermediate and final oxidation products. The variation of the 
oxygen concentration over an extended range corresponding to 
equivalence ratios from 11 to 0.06 shows that the reaction proceeds 
in two distinct regimes. In the fuel rich regime the C2H, exhibits a 
fuel order dependence of 0.8 and is strongly dependent on the 
oxidizer concentration. From a correlation of the rate data an 
empirical description of the overall reaction rate dependence on 
temperature, oxygen, and fuel concentration has been developed. 
The activation energy as well as the pre-exponential factor do not 
necessarily represent Arrhenius parameters as known from elemen- 
tary reactions. In the fuel lean regime the reaction shows no signifi- 
cant oxygen dependence. The rate expression given represents the 
best fit of the data, obtained from runs with equivalent ratios phi less 
than 1. Experimental results from experiments with phi approximate- 
ly 1 are consistent with both rate expressions. 


27427 (CONF-780417—, pp 16p, Paper 17) Laser fluorescence 
temperature measurements. Kowalik, R.M.; Kruger, C.H. (Stanford 
Univ., CA). 1978. 

From Western States Sectiou/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


Laser fluorescence diagnostics have been proposed and dem- 
onstrated for several species concentration measurements in combus- 
tion gases. An alternative laser fluorescence technique has the poten- 
tial to provide temporally resolved local temperature measurements 
in particle-free and particle-laden combustion flows. It also offers the 
possibility of simultaneous temperature measurements at several 
points along a laser beam. The basic idea of the technique was first 
suggested by Self and Kruger; this paper describes a specific fluores- 
cence scheme. Initial experiments have apparently confirmed the 
rate equation description and the strong temperature sensitivity of 
the present laser fluorescence diagnostic. Spatially resolved relative 
temperature and temperature fluctuation measurements should be 
feasible in many particle-free and particle-laden combustion flows. 
Only one tunable laser is required for the technique, and simulta- 
neous measurements at several points along the exciting laser beam 
are possible. 


27428 (CONF-780417—, pp 22p, Paper 18) OH rotational tem- 
perature from laser induced fluorescence. Cattolica, R.J. (Sandia 
Labs., Livermore, CA). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


A pulsed dye laser has been used to excite fluorescence in the 
(0,0) rotational band of the A? — X?II electronic transition of the 
OH molecule in an atmosphere pressure methane-air (phi = 1.0) flat 
flame burner. The relative ground state rotational population distri- 
bution is measured from the variation of the fluorescence yield with 
laser excitation of the individual rotational levels. On the centerline 
of the burner, the OH rotational temperature determined from this 
distribution is lower than that obtained from vibrational Raman 
scattering or thermocouple measurements. This error can be partial- 
ly associated with the variation of laser intensity reaching the 
scattering volume due to resonance absorption. 


27429 (PB—283819) Investigation of saturated laser fluorescence 
and CARS spectroscopic techniques for combustion diagnostics. Final 
report October 1976—January 1978. Eckbreth, A.C.; Bonczyk, P.A.; 
Shirley, J.A. (United Technologies Research Center, East Hartford, 
CT (USA)). Jun 1978. Contract EPA-68-02-2176. 156p. NTIS PC 
A08/MF AOl1. 

The report gives results of comparisons of saturated laser- 
excited molecular fluorescence measurements of CH and CN in 
atmospheric pressure acetylene flames with absorption measure- 
ments of these flame radicals. It was found possible to saturate the 
fluorescence intensity of both radicals with readily achieved levels 
of laser spectral intensity (100,000 to 1 million watts per square 
centimeter-reciprocal centimeter). Coherent Anti-Stokes Raman 
Spectroscopy (CARS) thermometry investigations were conducted 
on flame nitrogen in a variety of flames, including highly sooting 
propane diffusion flames. CARS species sensitivity was addressed in 
a study of CO detectability. 


27430 Attempt to remove nitric oxide in burnt gases through 
radical interaction kinetics. Boettner, J.C.; Gaillard-Cusin, F.; James, 
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H. C. R. Hebd. Seances Acad. Sci., Ser. C; 287: No. 5, 155-158(18 Sep 
1978). (In French). 

The decay of NO in combustion effluents can be achieved 
through addition of nitrogen compounds. The purpose of this work 
is to describe chain interactions during the CO—O, reaction, seeded 
with varying amounts of NO and proceeding with NHs as an 
additive. The behaviour of NHs towards transient species of CO 
combustion leads to NH/sub i/ radical formation. Consequently, a 
competition occurs between the oxidation path of NH/sub i/ to NO 
and the selective destruction of this compound according to the 
following scheme: (O,OH,H)+NHs — NH/sub i/+NO — Nz. 


27431 Heat and mass transfer in pool flames. Broetz, W.; 
Schoenbucher, A. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
Technische Chemie). Chem.-Ing.-Tech.; 50: No. 8, 573-585(Aug 
1978). (In German). 

Theoretical and experimental concept of heat and mass trans- 
port in liquid pool flames are reviewed. The heat and mass transfer 
processes in the interface between flame and liquid fuel are outlined, 
and the concept of the burning rate as a parameter for the quantita- 
tive description of a pool fire is discussed. The methods of calcula- 
tion and experimental results concerning flame length and flame 
shape as well as buoyancy forces are described. In pool flames, a 
lower region (flame neck) and an upper region (flame plume) are 
distinguishable. Both the flame neck and the flame plume show a 
flow pattern obtained from short or long periods of observation. The 
flow patterns of the flames have been measured by the techniques of 
equidensitometry and laser-synchronous-interferometry. The flow 
pattern observed over a short period of time gives an insight into the 
eddy field of the pool flame whose turbulence is measured. The flow 
pattern observed over a long time is obtained from time averaged 
values of temperature, heat radiation, concentration etc. 


27432 Pressure dependence of the characteristic flame data in 
methane/air mixtures. Tsatsaronis, G. (Technische Hochschule 
Aachen (Germany, F.R.). Lehrstuhl fuer Technische Thermodyna- 
mik und Inst. fuer Thermodynamik). Chem.-Ing.-Tech.; 50: No. 8, 
641(Aug 1978). (In German). 


27433 Method used in the Federal Republic of Germany to 
determine the toxic components in the fumes of explosives. Eitz, E.; 
Zimmermann, R. (Berggewerkschaftliche Versuchsstrecke und 
Sprengsachverstaendigenstelle, Dortmund (Germany, F.R.)). Propel- 
lants Explos.; 3: No. 1, iy 1978). (In German). 

In the acceptance test for mining explosives, fumes are es 


duced by detonation in a rock chamber in the Tremonia Ex; 
tal Mine under condition which simulate those of eruclcnl shotfir- 
ing. The concentrations of, in particular, carbon monoxide and the 
oxides of nitrogen in the fumes are determined by prescribed sam- 
pling and analytical procedures. The details of the method are 
described. Investigations into the generation of realistic shotfiring 
fumes under laboratory conditions are also reported. 


27434 Theory of combustion of a solid fuel particle in a gaseous 
oxidizer. Klyachko, L.A.; Kuntsev, G.M. Fiz. Goreniya Vzryva; 14: 
No. 1, 22-30(1978). (In Russian). 

An analysis is made of the effect of the initial particle tem- 
perature and the particle’s burn-up on the maximum combustion 
point and on the magnitude of the induction period. When the initial 
temperature of the particle is higher than the temperature of the 
oxidative medium the combustion of the particle becomes — at 
delta less than delta/sub kp//super B/ (delta is the Fran— ii 
parameter). In this case the critical conditions of combustion corre- 
spond not to contact but to the intersection of the heat input curve 
and the cooling line (second grade combustion). 7 figures. 
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27435 (SAND—78-1786) COCOM, a systematic approach to 
meeting locational and contour tolerances in a consistent manner, 
Conlon, T.P. Sr. (Sandia Labs., Albuquerque, NM (USA)). Jan 1979. 
Contract EY-76-C-04-0789. 37p. Dep. NTIS, PC A03/MF AO0Ol. 

The Coincidence Coordinate Method is a system to be used 
throughout the three principle phases of production, i.e., design 
definition, manufacturing, and inspection. It was developed to elimi- 
nate certain inconsistencies and inefficiencies that are inherent in 
current practices. Its primary objective is that of maintaining the 
designer's concept of fit and function of piece part assemblies 
throughout the entire production system. This is accomplished in 
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three steps. First, a coordinate system and methods for dimensioning 
and tolerancing in that system are specified which are consistent 
with the way mating parts fit and function with one another in their 
assembly. Second, an effort is made to maintain the specified coordi- 
nate system throughout the manufacture of each part by assuring 
that this system is as nearly coincident as possible with one that is 
defined by the directions of travel of the ways of each machine used 
(these directions can in most cases be assumed perpendicular to one 
another to a high degree of precision. Finally, a means is provided 
for the transformation of inspection data on the characteristics of 
manufactured parts to a coordinate system which helps to accom- 
plish the second objective stated above in that it can be related to 
those defined by the machines used, at least with respect to statistics 
of errors made by the machines. Steps for implementing Coincident 
Coordinate Method are presented along with results from actual 
applications which have proven that increased productivity and 
reduced costs are possible. 


27436 International CMEA system for scientific and technical 
information in the field of electrical engineering. Kade, K. (Inst fuer 
Energ/Zentralstelle fuer Ration Energieanwend, Leipzig, E Ger). 
Energietechnik; 28: No. 5, 186-188(May 1978). (In German). 

The work on the system in question began in 1973. The 
organizing period was completed in 1974. The leading role the Minizery 
by the Carter for Scientific and technical information of the 
of Power and Electrification of the USSR (Informenerfo, Moscow). 
The GDR representative is the Energy Institute/Central office for 
Rationalization of Energy Use. The achievement of the information 
system and the plans of future development are briefly outlined. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 27196, 27540, 27734 


27437 (AED-CONF—77-263-010) Refrigerants for heat pumps. 
Scholten, W. (Farbwerke Hoechst A.G., Frankfurt am Main (Ger- 
many, F.R.)). 1977. 7p. (In German). (CONF-770999—3). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Conference on heat pumps; Essen, F.R. Germany (27 
Sep 1977). 

Halogenated derivatives of methane and ethane (fluorocar- 
bons) are used as working substances in heat pumps. Their properties 
are described by their physical and thermodynamic data. Additional- 
ly there are instructions on the thermal stability aa and for the selection 
of construction materials. 


27438 (BDX—613-2029(Rev.)) Evaluation of the single part lap- 
ping station pressure control system. Mentesana, C.P. (Bendix Corp., 
Kansas City, MO (USA)). Jan 1979. Contract EY-76-C-04-0613. 50p. 
Dep. NTIS, PC A03/MF AO1. 

The electro-pneumatic pressure control system of a single 
part lapping station was evaluated to determine operating character- 
istics and to establish operating procedures and the suitability of 
control loop components. The effects of variations in upstream 
pressure, bleed valve opening, lap head clearance, control valve 
position, and system leaks on steady-state gain and system stability 
were investigated. Operating methods were established for adjusting 
machine parameters to linearize steady-state gain over the entire 
design pressure range. Component changes and additions were rec- 
ommended for improved system performance. Limits on lap head 
clearance based on lap head discharge coefficients were established. 


27439 (CONF-781169—1) Statistical techniques for automating 
the detection of anomalous performance in rotating machinery. Piety, 
K.R.; Magette, T.E. (Oak y e National Lab., TN (USA); Tennes- 
see Univ., Knoxville (USA). Dept. of Nuclear Engineering). 1978. 
Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AO1. 

From Mechanical failures prevention group symposium; San 
Antonio, TX, USA (28 Nov 1978). 

Surveillance techniques which extend the sophistication exist- 
ing in automated systems monitoring in industrial rotating equipment 
are described. The monitoring system automatically established 
limiting criteria during an initial learning period of a few days; and 
subsequently, while monitoring the test rotor during an extended 
period of normal operation, experienced a false alarm rate of 0.5%. 
At the same time, the monitoring system successfully detected all 
fault types that introduced into the test setup. Tests on real equip- 
ment are needed to provide final verification of the monitoring 
techniques. There are areas that would profit from additional investi- 
gation in the laboratory environment. A com pee of the relative 
value of alternate descriptors under given fault conditions would be 
worthwhile. This should be pursued in conjunction with extending 
the set of fault types available, e.g., lecaring problems. Other tests 
should examine the effects of using fewer (more coarse) intervals to 
define the lumped operational states. finally, techniques to diagnose 
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the most probable fault should be developed by drawing upon the 
extensive data automatically logged by the monitoring system. 


27440 (DOE/ER/70004—226) Improved performance (transmis- 
sion) gratings. Csonka, P.L. (Oregon Univ., Eugene (USA)). 1978. 
Contract EY-76-S-06-2230-004. Sp. (RLO—2230-T4-226). Dep. 
NTIS, PC A02/MF AO1. 

Results of the study produced the following conclusions: 
higher line density gratings could be produced immediately by 
superimposing existing gratings (after reducing wire widths); un- 
wanted higher orders could be reduced by chemical treatment of 
existing “deep groove” gratings; symmetric phase gratings could be 
produced immediately by wre eer a low absorption material 
instead of with gold; symmetric p plates (gratings) can be etched 
with existing equipment (a amaleaien of two would focus beam on 
a spot, with up to 16% efficiency); to improve performance, eventu- 
ally one should manufacture asymmetric phase gratings, and “tailor” 
the contours of absorption gratings; in the longrun, probably “shin- 
gle gratings” will offer the best performance; and the conjectured 
“Impossibility Theorem” may limit the performance of gratings, no 
mater how they are constructed. 


27441 okies 2 Plant facilities equipment maintenance 

system at GE/Pinellas. Austin, J.R. (General Electric Co., St. Peters- 

bare, a eL (USA). Neutron Devices Dept.). 1977. Contract EY-76-C- 
56. 13p. (CONF-771142—3). Dep. NTIS, MF A0O1. 

From IMOG maintenance seminar; Miamisburg, OH, USA 
(14 Nov 1977). 

Portions of document are illegible. 

Paperwork control of the equipment maintenance system is 
administered by the Specialist, Equipment Maintenance and Mainte- 
nance Systems. This function is within the Facilities Scheduling and 
Control Unit of the Plant Facilities Operation. The system encom- 
passes all types of plant equipment except that which is totally 
electronic in nature. 


27442 (N—78-26006) Hygienization of sewage sludge by gamma 
irradiation: experience with an operating pilot plant. Lessel, T.; Suess, 
A. (Abwasserverband gruppe, Eichenau (Germany, F.R.)). 
1977. 17p. NTIS PC A02/ME™ F AOl. 

A pilot plant for the gamma irradiation of sewage sludge was 
built in 1972/73 for practical testing and research purposes. This 
plant with a maximum daily ca i op of 150 cu m sludge had been 
operating during a test-period of 28 months with daily capacity of 30 
cu m. From December 1975 the plant has been irradiating 120 cu m 
of sludge per day. 


27443 (SAND—78-1864C) Measurements of transition-front 
asymmetries on large-scale, ablating graphite nosetips in hypersonic 
flight. Reda, D .C.; Raper, R.M. (Sandia Labs., Albuquerque, NM 
(USA); ARO, Inc., Arnold Air Force Station, TN (USA)). 1979. 
Contract EY-76-C-04-0789. 13p. (CONF-790102—6). Dep. NTIS, 
PC A02/MF AOl1. 

From 17. AIAA aerospace sciences meeting; New Orleans, 
LA, USA (15 Jan 1979). 

Transition experiments were conducted on preablated graph- 
ite nosetips in The AEDC Track G facility. Nosetip radius and 
freestream static pressure were varied to ensure transition front 
movement from sonic-line to stagnation-point proximity. Surface 
temperature contours were measured with image-converter cameras 
and results interpreted with interactive graphics to define instanta- 
neous transition front contours. Statistical analyses showed that 
probability of transition occurrence on any given ray, between the 
minimum and maximum observed run lengths to transition, was 
Gaussian. Mean transition front location was observed to progress 
foward with an exponential dependence on range static pressure; 
coincidently, transition-front asymmetry, defined by a standard devi- 
ation about the mean, was noted to linearly decrease. All results 
were found to be independent of nosetip radius. 


27444 (SAND—78-2207) Effect of processing steps on the ther- 
mal desorption of MC2949A piece-parts and tooling. Schwartz, B. 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 38p. Dep. NTIS, PC A03/MF AO1. 

The effects of processing on thermal outgassing of the 
MC2949A actuator piece parts and tooling was studied utilizing a 
residual gas analyzer. Vacuum firing at 1050°C resulted in a signifi- 
cant reduction in the thermal outgassing of hydrogen in the Armco 
21-6-9 stainless steel housing and the Niron 52 ring/pin assembly. 
The Poco DFP-1 graphite mold reabsorbed most of the gases which 
were removed by vacuum firing when re-exposed to air. The Hr66-B 
+ CoO glass preforms must be ultrasonically cleaned after acid etch 
to remove loosely bound glass oxides. 


27445 Heat pipe heat amplifier. Arcella, F.G. (to Westinghouse 
oe Corp.). US Patent 4,106,554. 15 Aug 1978. Filed date 25 Jul 
P- 
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In a heat pipe combination consisting of a common condenser 
section with evaporator sections at either end, two working fluids of 
different vapor pressures are employed to effectively form two heat 
pipe sections within the same cavity to support an amplifier mode of 
operation. 


27446 High-pressure gases in diamond cells. Liebenberg, D.H.; 
Mills, R.L.; Bronson, J.C.; Schmidt, L.C. (Los Alamos Scientific 
Lab., NM). Phys. Lett., A; 67: No. 2, 162-164(24 Jul 1978). 

An apparatus and technique for loading a diamond-anvil cell 
with high-pressure gas were developed. Experiments were carried 
out at various temperatures on CO: and Dz in which final pressures 
of 34.0 and 44.7 kbar, respectively, were achieved. 2 figures. 


27447 Cyclones as separators for mist droplets. Buerkholz, A. 
(Bayer A.G., Leverkusen (Germany, F.R.)). Staub-Reinhalt. Luft; 
38: No. 6, 211-215(Jun 1978). (In German). 


27448 Collection efficiency of impaction surfaces: A new impac- 
tion surface. Reischl, G.P. (Technische Univ., Vienna (Austria). Inst. 
fuer Experimentalphysik); John, W. (California Dept. of Public 
Health, en (USA). Air and Industrial Hygiene Lab.). Staub- 
Reinhalt. Luft; 38: No. 2, 55(Feb 1978). 


27449 Heat transfer characteristics of heat pipes. Suematsu, H.; 
Harada, K.; Inoue, S.; Fujita, J.; Wakiyama, Y. (Hitachi Shipbuilding 
and Engineering Co., Ltd., Osaka, Japan). Heat Transfer - Jpn. Res.; 
7: No. 1, 1-22(Jan 1978). 

The heat pipe, an excellent heat transfer device, is expected to 
become one of the most important devices in heat transfer technol- 
ogies in the near future. The application of the heat pipe to waste 
heat recovery equipment (gas-to-gas heat exhangers) was studied. To 
obtain low-cost, yet high performance heat pipes for this purpose, 
experiments on several brands of heat pipes available in the Japanese 
market and also on prototype heat pipes were carried out. It was 
concluded that the prototype heat pipes satisfied both requirements, 
low cost and high performance. 


27450 Heat transfer characteristics of a gas-to-gas heat exchang- 
er using heat pipes. Wakiyama, Y.; Harada, K.; Inoue, S.; Fujita, J.; 
Suematsu, H. (Hitachi Shipbuilding and Engineering Co., Osaka, 
Japan). Heat Transfer - Jpn. Res.; 7: No. 1, 23-39(Jan 1978). 

The heat transfer characteristics of a gas-to-gas heat exchang- 
er employing heat pipes as the heat transfer elements were examined. 
Experimental data obtained on the heat exchanger containing 66 
finned heat pipes were compared with the values calculated by using 
various empirical and theoretical equations. A basic design proce- 
dure for gas-to-gas heat exchangers using heat pipes was then 
established. The results showed that: for the overall heat transfer 
coefficient, the measured values were in fair agreement with the 
values calculated using the empirical and theoretical equations; for 
the outside heat transfer film coefficient including the fins’ thermal 
resistances, the measured values were in good agreement with the 
calculated values if a suitable compensation is made for the latter 
with respect to the average gas bulk temperature; vertical position- 
ing of heat pipes is more advantageous than horizontal positioning; 
the difference in heat transfer performance between them becomes 
greater with the increase of heat flow through the heat pipes; and 
measurements of the pressure drop across the heat pipe bank show 
somewhat lower values than those calculated, but the equation used 
for calculation is considered feasible as a design formula. 


27451 Mechanics of penetration and perforation. Wilkins, M.L. 
(Lawrence Livermore Lab., CA). Int. J. Eng. Sci.; 16: No. 11, 793- 
807(1978). 

The various deformation that occur when a projectile strikes 
a target at normal incidence are analyzed with the aid of a computer 
simulation program. An objective of the analysis is to identify the 
important material parameters in targets and projectiles that influ- 
ence perforation. 


27452 Axially movable sector plate support for rotary regenera- 
tive heat exchanger. Stockman, R.F.; Baker, R.J. (to Air Preheater 
Co., Inc.). US Patent 4,040,475. 9 Aug 1977. Filed date 12 Jul 1976. 
4p. 


Rotary regenerative heat exchange apparatus is disclosed 
having a rotor of heat absorbent material that is alternately exposed 
to hot and cold fluids in order that heat from the hot fluid may be 
transferred to the cold fluid through the intermediary of the heat 
absorbent material. The rotor is surrounded by a housing including 
sector plates that cooperate with a rotor post seal at opposite ends of 
the rotor to separate the several fluids. A unique support for the 
sector plate and the rotor post seal is adapted to move axially while 
permitting radial expansion effected by thermal variations of the 
rotor to provide an optimum sealing arrangement. 


ENGINEERING 2645 


27453 Predicted effects of sealing gap convergence on perform- 
ance of plain end face seals. Metcalfe, R. Park Ridge, IL; American 
Society of Lubrication Engineers (1977). 9p. 

From 32. ASLE annual meeting; Montreal, Quebec (9 May 
1977). 

End face seals often operate with full fluid film lubrication 
because of convergence in the direction of leakage through the 
sealing gap. The degree of convergence can generally be calculated 
for the seal or designed into it by deflection analysis of the structural 
components. It is, therefore, necessary to know the effect of conver- 
gence on seal performance. This paper presents results for laminar, 
incompressible, isoviscous, inward flow through a balanced end face 
seal. Performance for any degree of convergence of any size and 
balance ratio of seal can be predicted using the no: 
curves. Results show the significance of each parameter. Of 
lar importance is the effect of balance ratio on stability of = 


27454 (ETEC-TRANS—1) torsion of 

bars with polygonal cross section. Galin, L.A. Translated from Prikl. 

Mat. Mekh.; 8: 307-322(1944). 26p. Dep. NTIS, PC A03/MF AOI. 
The problem regarding the torsion of prismatic bars with a 

convex polygonal cross section when the torque is so large that 

plastic deformation regions emerge in the bar is examined. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 26282, 27109, 27618, 28529, 
28530, 28531, 28532, 28559 


27455 (AD-A—057414) Superconducting microwa' 
search at Siemens’. Technical report for ending December 1977. 
Essig, F.C. (Office of Naval Research (USA). London Branch 
Office). 3 May 1978. 8p. (ONRL-R—1-78). NTIS PC A02/MF AOl1. 
Information derived from a visit to Siemens AG, Er! 
FRG, to discuss their work on superconducting microwave cavities 
is presented. The results obtained with niobium and niobium tin 
(NbsSn) over the last few years are reviewed. Siemens’ current 
interests are to continue work with NbsSn, to explore new TM- 
cavity designs, improve cavity reproducibility and to produce less 
expensive cavities. 


27456 (BNL—24938) NbsSn dipole magnets. Sampson, W.B.; 
Kiss, S.; Robins, K.E.; McInturff, A.D. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 2p. (CONF- 
780952—34). Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Multifilamentary NbsSn conductors suitable for use in accel- 
erator magnets have been under development at BNL for a number 
of years. To date three one meter long dipole magnets have been 
constructed from braided conductor which had been reacted prior to 
winding. The first of these dipoles and the method of construction 
has been described in an earlier paper. The most recent in 
this series was tested over the temperature range 4.2 K to 15 K using 
high pressure gas cooling. The maximum field 4.8 T, was achieved at 
4.2 K. At higher temperatures the field decreased approximately 
linearly with temperature passing through 4.0 T at just under 8 K. 


27457 (GA-A—15127) General Atomic’s superconducting 
field test facility and initial Otavka, M.; a 
Purcell, J.; Chen, W.; Toffolo, W. (General Atomic Co., Sen Diego, 
CA (USA)). Sep 1978. Contract EY-76-C-03-0167-038. ‘Sp. (CO) 
780952—35). Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

General Atomic has established a high field test facility 
whose primary mission is to investigate the J-B-T and 
performance margins of commercial NbTi superconductor in the 10 
tesla, 4.2°K region. This work is part of the overall DOE/MFE/ 
MAGNETIC SYSTEMS effort to provide an adequate poy 
cal base for construction of superconducting toroidal field coils 
the next generation of large tokamak fusion devices. The principal 
components of the facility are the coil/cryostat assembly, the helium 
refrigerator-liquefier/compressor system, and the gaseous helium 
recovery and storage system. The epoxy impregnated, layer wound 
main background field coil generates 8 tesla within its 40 cm 
diameter bore. The insert background field coil was layer wound 
with cooling channels provided by “barber pole” mylar conductor 
insulation. Ten tesla is generated within its 22 cm bore. The initial 
performance of the facility will be discussed. Future testing calls for 
operating test coils with implanted heating elements to simulate 
mechanically induced perturbations. The normal zone growth and 
recovery behavior will be observed for various disturbance energies. 
This data will then be compared with results obtained from the 
transient recovery analysis developed at General Atomic. 


ve cavity re- 
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27458 (LA—7275) Stability and degradation of superconducting 

current-carrying devices. Wipf, S.L. (Los Alamos Scientific Lab., 
NM (l (USA)). Dec 1978. Contract W-7405-ENG-36. 16p. Dep. NTIS, 
PC A02/MF AO. 

Stability of the superconducting operating mode is deter- 
mined by (1) the disturbances (called disturbance spectrum, DS) to 
which a superconducting device is subjected and which manifest 
themselves as energy releases affecting the conductor; (2) the 
domain of initial conditions from which a return to the supercon- 
ducting operating mode is possible and which is limited by the 
superconductor critical values of current, field, and temperature and 
by the differential equation for local thermal balance (the domain is 
called basin of attraction, BOA). The BOA can be characterized by 
a single resistive zone of a size such that the Joule heating balances 
the heat removal by both conduction and cooling. Such a zone is 
called the minimum propagating zone (MPZ). Analytical calcula- 
tions of MPZ for simple geometries are given for the case of current- 
sharing between superconductor and stabilizing matrix and for the 
simpler case of noncurrent-sharing. The special case where several 
resistive zones are separated by superconducting zones is analyzed. 
Results are periodic temperature solutions and superconducting 
zones of minimum size which prevent the coalescence of resistive 
zones; they are called minimum recovery zones (MRZ). The depen- 
dence of MPZ and MRZ on normal resistivity allows the choice of 
an optimal ratio of superconductor to stabilizer. The DS is discussed, 
and possible disturbances are characterized qualitatively and with 
estimates of their size. The quench current can be obtained by 
comparing th BOA and DS. Improvements in stability are obtained 
by reducing the DS and enlarging the BOA. The influence of 
operational and design variables is discussed. 


27459 (PB—283729) The role of superconductivity in the space 
program: an assessment of present capabilities and future potential. 
Sullivan, D.B. (National Bureau of Standards, Boulder, CO (USA)). 
May 1978. Contract NASA-A-437018(JM). 163p. (NBSIR—78-885). 
NTIS PC A08/MF AOl. 

The report describes the results of a study designed to assess 
the role which superconductivity might play in the U.S. Space 
Program. The study was performed by members of the staff of the 
Boulder Laboratories of the National Bureau of Standards. Six 
technical subject areas were considered; high field magnets, magne- 
tometers, digital electronics, high-frequency detectors, instruments 
related to gravitational studies and ultra high-Q cavities. The study 
identifies a number of applications of superconductivity which are of 
potential interest to NASA. Wherever possible, the devices are 
related to specific types of space missions. 


27460 SQUID with microbridge contacts for use over a broad 
temperature range. Kravchenko, V.V.; Bondarenko, S.1I.; Shul’man, 
A.S.; Golovanev, E.A.; Lobanov, K.B.; Bezuglaya, G.V. (Physico- 
technical Institute of Low Temperatures, Academy of Sciences of 
the Ukrainian SSR, Khar’kov). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 7, 827-830(Jul 1978). 

A method is described for fabricating a variable-thickness 
microbridge with dimensions smaller than lp. A SQUID with 
contacts of this type operates stably over the temperature range (T/ 
sub c/—T) >2°K. This SQUID is used in a superconducting-film 
— The operation of this transducer at 4.2°K is de- 
scribed. 


27461 Quantum transitions in a two-hole SQUID. Masharov, 
N.F. (All-Union Scientific-Research Institute of Physicotechnical 
and Radiotechnical Measurements, Mendeleevo). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 23: No. 7, 869-870(Jul 1978). 


27462 Dependence of the sensitivity of superconducting point 
contacts on frequency and voltage in a noise background. Divin, Y.Y.; 
Nad’, F.Y. (Institute of Radio Engineering and Electronics, Acade- 
my of Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 4: No. 7, 316-317(Jul 1978). 

High resistance superconducting junctions exhibit high sensi- 
tivity in the millimeter and submillimeter radiation ranges. The 
spectral response and voltage dependence of this spectrum are 
studied in the presence of thermal background radiation and the high 
intrinsic contact noise of these junctions.(AIP) 


27463 Experimental results and analysis of structural fluctu- 
ations in photosensitive Josephson junctions. Barone, A.; Paterno, G.; 
Russo, M.; Vaglio, R. (Cybernetics Laboratory, Arco Felice, Italy;). 
Sov. Phys. - JETP (Engl. Transl.); 47: No. 4, 776-778(Apr 1978). 

Large and small structural fluctuations in Pb—CdS—In junc- 
tions were investigated. It was found that such photosensitivity 
junctions were particularly suitable for investigations of this kind. 
The dependence of the maximum Josephson current on the magnetic 
field was determined and a good agreement was obtained between 
the experimental and theoretical results. 
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27464 Superconducting cable. Heumann, H. (to Allgemeine 
Elektricitaets-Gesellschaft AEG Telefunken Kabelwerke AG). 
German(FRG) Patent 2,332,517/C/. 25 Aug 1977. 4p. (In German). 

The invention deals with a cable with helium cooled super- 
conductor in which parts having different temperature levels are 
eng from one another by spaces and held relatively to each 
other by supporting or hanging devices. ae to the invention, 
these thread-like, brush-like or needle-like sup elements con- 
sisting of thermally insulating material are su Sclond y sized for the 
forces occuring after transfer and cooling of the cable, so that the 
heat transfer via these supporting elements is kept as low as possible. 
In order to compensate for the forces arising during transfer and 
before cooling of the cable, spirally arranged rubber tubes are 
designed in the space between the two neighbouring parts of differ- 
ent temperature level. These rubber tubes are filled with carbon 
dioxide under pressure during transfer of the cable and prior to 
cooling and then collapse after cooling. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 26566, 26899 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 25593, 26499, 27467 


27465 Reflectors, infinite cylinders, intersecting cylinders, and 
nuclear criticality. Thomas, J.T. (Oak Ridge National Lab., TN). 
Nucl. Sci. Eng.; 67: No. 3, 279-295(Sep 1978). 

Calculations of the effective neutron multiplication factor of 
critical and subcritical infinitely long cylinders of aqueous solutions 
of fissile materials for various configurations of water and concrete 
reflectors are presented. These results provide a basis for investigat- 
ing the criticality of intersecting pipes with similar reflectors. An 
infinitely long central cylinder, with up to four intersections within 
each 0.46-m increment of length, was examined, and a method for 
evaluating the nuclear criticality safety of these configurations is 
given and a margin of subcriticality recommended. 


SHIPPING CONTAINERS 


27466 (NUREG—0383(Vol.1)(Rev.1)) Directory of certificates 
of compliance for radioactive materials Summary report of 
NRC approved packages. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Fuel Cycle and Material Safety). Nov 
1978. 263p. NTIS, PC Al2/MF AO1. 

This volume includes a listing of all users of each package 
design prior to Nov 1978. An index by model number and corre- 
sponding certificate of compliance number is included. (DLC) 


27467 (ORNL/CSD/TM—77) Nuclear criticality safety assess- 
ment of ORR, NBS, and HFBR fuel element shipping package. 
Thomas, J.T. ‘(Oak Ridge National Lab., TN (USA)). Jan 1979. 
Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02/MF AOl. 

A fuel element shipping package employing a borated-pheno- 
lic foam as a thermal insulating material is designed to transport as 
many as seven fuel elements for use in the Oak Ridge Research 
Reactor, the Brookhaven Fast Beam Reactor, or the National 
Bureau of Standards Reactor. This report presents the criticality 
safety evaluation and demonstrates that the requirements for a Fissile 
Class I package are satisfied by the design. 


27468 (PNL—2244) Conceptual design of a shipping container 
for transporting high-level waste by railroad. Peterson, P.L.; Rhoads, 
R.E. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Dec 
1978. Contract EY-76-C-06-1830. 70p. Dep. NTIS, PC A04/MF 
AOl. 

A shipping cask uniquely designed to transport solidified 
high-level wastes (SHLW) from a reprocessing plant to a federal 
repository has not yet been developed. The amount of material that 
would be transported and the anticipated characteristics of the 
SHLW suggest that rail casks will be favored for this transportation 
because of cost and logistic considerations. The document presents 
the results of a study to develop a conceptual design for a rail cask 
for transporting SHLW and to construct scale models of the concep- 
tual cask with accompanying graphics for use at technical meetings 
and in public information displays. Two 1/10 scale models of the 
conceptual cask and two HO gauge (1/87 scale) models of the cask/ 
railcar system have been constructed. A description of the models 
and accompanying graphics is presented in Appendix A. 


TRANSPORT AND STORAGE FACILITIES 


27469 Excavating and pipeline installation system. Satterwhite, 
C.R. (to Unit Rig and Equipment Co.). US Patent 4,116,014. 26 Sep 
1978. Filed date 6 May 1976. 14p. 
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An excavating and pipeline installation system includes an 
excavating vehicle, an excavating wheel assembly and a plurality of 
conveyors. The excavating wheel assembly includes a pair of exca- 
vating wheels for excavating a pipeline receiving trench at a prede- 
termined location beneath the surface of the earth. The excavating 
wheel assembly is supported at the front end of the vehicle on a 
subframe mounted for pivotal movement relative to the vehicle 
between excavating and traveling positions. The excavating wheels 
are mounted for rotation about angularly disposed axes and are 
positioned to receive the pipeline therebetween. Bolster rollers are 
mounted on the excavating wheel assembly for initially lifting the 
pipeline, and pipeline rollers are mounted on the vehicle for exerting 
a downwardly directed force on the pipeline upon insertion thereof 
into the pipeline receiving trench. The conveyors include a main 
conveyor mounted on the subframe for receiving material from the 
excavating wheels and for transporting the excavated material up- 
wardly and rearwardly. A plurality of trailers are adapted for 
connection to the rear of the vehicle, and each trailer includes a 
conveyor for receiving the excavated material and for transporting 
the excavated material rearwardly. The excavated material is ulti- 
mately redeposited in the pipeline receiving trench subsequent to the 
positioning of the pipeline therein. 


27470 Conclusions to be drawn from a case of damage - on the 
calculation of rib frames in tank roofs. Lohse, W.; Meister, J. (Karls- 
ruhe Univ. (TH) (Germany, F.R.). Versuchsanstalt fuer Stahl, Holz 
und Steine). Schweissen Schneiden; 30: No. 9, 353-357(Sep 1978). (In 
German). 

The damage which occurred on an ‘unjoined rib frames’ for 
the roof of an 80,000 m®* heavy oil tank is described. The circum- 
stances leading to this damage are determined. Important conclu- 
sions with respect to design, fabrication, estimated loads and re- 
quired qualification tests can be drawn from the investigation results. 
They indicate that some important aspects of design, calculation and 
dimensioning are not sufficiently taken into account in the rules and 
standards presently in use. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 25311, 25362 


27471 (SAND—78-1767C) Review of full scale terradynamic 
testing. Young, C.W. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 12p. (CONF-781206—2). Dep. 
NTIS, PC A02/MF AOl. 

From 15. meeting of Society of Engineering Science; Gaines- 
ville, FL, USA (4 Dec 1978). 

When Sandia began its terradynamic program in 1960, it was 
decided to test full scale penetrators in natural soil targets. This was 
a most fortuitous decision because of the many unrecognized pitfalls 
in small scale testing into manmade targets. The technology is now 
advanced to the stage that reverse ballistic and scale model testing is 
providing meaningful results, but that was not true during the first 
decade of earth penetration testing at Sandia. Terradynamic testing 
and results are presented. No mention of applications is given even 
though approximately half of the total effort has been in developing 
earth penetrators for specific applications. Tests and results prior to 
1975, testing since 1975, and an update on the subject of terradyna- 
mic testing are presented. 


27472 Apparatus for treating exhaust gas. Hill, J.M.; Garnish, 
B.R. (to Becorit (G.B.) Limited). US Patent 4,133,654. 9 Jan 1979. 
Priority date 31 Jan 1976, United Kingdom of Great Britain and 
Northern Ireland (UK). 8p. 

The invention discloses an apparatus for treatment of exhaust 
gas from internal combustion engines, for use in underground mine 
workings. The equipment consists of an exhaust pipe with a water 
jacket, and a conditioner chamber retaining a bath of water through 
which the exhaust gas flows in passing through the inlet to the outlet 
of the chamber, the chamber further including means for condensing 
water vaporized from the bath by passage of exhaust gas thereth- 
rough and for discharging such condensed water back to the bath. 
The apparatus may include a heat exchanger upstream of the condi- 
tioner chamber and containing a system of plates or webs which sub- 
divide the gas flow path through the heat exchanger into passage- 
ways, the plates or webs being connected to the inner wall of a 
water jacketed casing of the heat exchanger. 


27473 Method and apparatus for water jet drilling of rock. Sum- 
mers, D.A.; Mazurkiewicz, M.; Bushnell, D.J.; Blaine, J. (to Cura- 
tors of the Univ. of Missouri). US Patent 4,119,160. 10 Oct 1978. 
Filed date 31 Jan 1977. 6p. 

A rock drilling method and apparatus utilizing high pressure 
water tets for drilling holes of relatively small diameter at speeds 
significantly greater than that attainable with existing drilling tools 
are described. Greatly increased drilling rates are attained due to jet 
nozzle geometry and speed of rotation. The jet nozzle design has 
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two orifices, one pointing axially ahead in the direction of travel and 
the second inclined at an angle of approximately 30° from the axis. 
The two orifices have diameters in the ratio of approximately 1:2. 
Liquid jet velocities in excess of 1,000 ft/sec are used, and the nozzle 
is rotated at speeds up to 1,000 rpm and higher. 


27474 New power and sophistication open up more uses for 
breakers, Can. Min. J.; 99: No. 8, 29, 31, 33(Aug 1978). 

The major development in secondary breaking equipment is 
the advent of high-power hydraulic technology as has already been 
the case with rock drills, excavators, and front end loaders. Over the 
past five years many of the design problems associated with high 
pressures, and greater tolerances, have been solved in hydraulics. 


27475 Mining machinery industry at the 1978 Hanover Fair. 
Kowalski, W. Glueckauf; 114: No. 13, 543-552(Jul 1978). (In 
German). 

The article gives a report on the systems exhibition ‘energy’, 
which has been presented at the 1978 Hanover Fair for the first time, 
and on machinery and systems presented at this fair which appear to 
be suitable for underground and open-cast mining. The article is 
based on the information given by the producers. A survey is given 
of new developments and improvements of machinery and equip- 
ment in the fields of opening-out, advance working, winning, hauling 
and transport technology, electrical engineering in mining, and the 
processing technology for raw materials mined. 


27476 Borehole drilling for bolts by means of extremely com- 
pressed water jets. Henneke, J. Glueckauf; 114: No. 13, 573-574(Jul 
1978). (In German). 


27477 Journal of the mine ventilation society of South Africa. 
Pretorius, B.C.B. (Loraine Gold Mine, Ltd). J. Mine Vent. Soc. S. 
Afr.; 31: No. 7, 121-129(Jul 1978). 

The development of horizontal spray chambers was prompted 
by the need to find an alternative to conventional cooling coils 
because of severe corrosion problems which limited the life of the 
coils. After the installation of the first two stage cooling spray 
chamber, further spray chamber, both for cooling and heat rejection, 
were installed. Performance figures are stated and comparisons are 
made with cooling tower performance figures. 1 ref. 


27478 Concerns in modern ventilation design and practice. I. 
Can. Min. J.; 99: No. 7, 28-32, 34(Jul 1978). 

Canadian Mining Journal and TLT-Babcock Inc jointly spon- 
sored a roundtable discussion among ventilation engineers on 
modern mine ventilation and practice and how the introduction of 
axial flow fan technology can help solve these problems. Part One 
deals with ventilation design methods, effects of temperature, resis- 
tance factors and effects of diesel exhausts. 


27479 Mapao meeting stresses major ventilation projects. Can. 
Min. J.; 99: No. 7, 36(Jul 1978). 

Rio Algom’s Panel mine, Inco’s Creighton mine and variable 
pitch-in-motion fans were among the ventilation papers presented at 
this year’s MAPAO. 


27480 Centrifugal refrigeration plants. Aspects of common prob- 
lems and solutions. Degen, P.C. (Airco Eng Ltd). J. Mine Vent. Soc. 
S. Afr.; 31: No. 6, 130-135(Jun 1978). 

The purpose of this paper is to indicate problems in centrifu- 
gal machines and to explain how to go about correcting them. The 
problems of centrifugal refrigeration machinery discussed are broken 
down into four groups: mechanical, electrical, pneumatic, and hy- 
draulic (water). 


27481 Recent developments in the analogue technique for mine 
ventilation analysis. Williams, R.W. (Network Anal Ltd). Min. Tech- 
nol.; 60: No. 692, 217-219(Jun 1978). 

This paper describes the improvements in the techniques of 
analogue modelling of mine ventilation systems which have taken 
place in the past decade. These have been made possible by develop- 
ments in electronic circuit technology, notably the availability of 
linear integrated circuits. Notwithstanding parallel developments in 
the solution of ventilation networks on digital computers, the ana- 
logue approach retains its appeal and the paper surveys likely future 
uses in mine ventilation applications. 


27482 Acoustic plain-language indication of operating conditions 
in continuous belt conveyors. Hauer, K.F.; Gnauert, R. Glueckauf; 
114: No. 10, 441-442(May 1978). (In German). 


27483 Welding of bucket wheel excavators. Heusler, H. (Tech- 
nische Univ. Braunschweig (Germany, F.R.); O und K Orenstein 
und Koppel A.G., Dortmund (Germany, F.R.)); Packeiser, W. (O 
und K Orenstein und Koppel A.G., Dortmund (Germany, F.R.). 
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Stabsstelle Werkstoffe und Schweisstechnik). Braunkohle; 30: No. 3, 
51-63(Mar 1978). (In German). 

Initially, dimensions and applications of bucket wheel excava- 
tors are described. Hints are following regarding the choice and 
quality of constructional steels. Moreover, the quality of welded 
joints is discussed; the same applies to the execution and results of 
tests for determining a suitable method for welding steel plates of 90 
mm thickness without any heat treatment. Plans both for stipulating 
in what sequence the different welding seams have to be carried out 
and how they have to be checked are explained. (orig.) 


27484 Study to determine roller cone cutter offset effects at 
various drilling depths. Dropek, R.K.; Williams, C.R. New York, 
NY; American Society of Mechanical Engineers (1978). 9p. (CONF- 
781112—6). 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

Tests were performed using a single roller cone from 4 3/4 
inch diameter modified chisel bit to evaluate the effects of cutter 
offset skew” on drill bit cutting efficiency at depth. Drilling experi- 
ments were conducted using Colton Sandstone (11% porosity and 50 
pdarcy permeability). Tests were performed at simulated depths 
ranging from 0 to 6100 meters using six different offsets (0 to .610 
cm). A single revolution of the cone arm was made with torque, 
thrust and the resulting removed volume recorded. The application 
of test results to future drill bit design are disc 4 


27485 Failures of front-wheel spindles of large haulage trucks at 
open-pit mines in B.C. Saxon, R.T. (Cominco Ltd, Trail, BC). Trans. 
Can. Inst. Min. Metall.; 80.: 127-128(1977). 

Prior to November 1975, there were several failures of front- 
wheel spindles on large haulage trucks in B.C., attributed to fatigue 
cracks. Since that time, a nondestructive test program has succeeded 
in detecting the cracks before catastrophic failure. However, the 
author regards the failures as just one example of a general unreliabi- 
lity in large high-strength steel castings and urges the industry to 
look to forgings for sensitive components of heavy equipment. 


27486 Performance and field testing of the service brakes of 
mining trucks in b.c. Dawson, V.E.; Heistad, R.H. (Mines and Pet 
Resour, Victoria, BC). Trans. Can. Inst. Min. Metall.; 80.: 129- 
136(1977). 

Brake testing of large mining trucks was initiated in 1969 
following an accident involving the failure of the service brakes of a 
100-ton electric-drive truck. Some selected results of the 1976 brake 
test program are presented and discussed in this paper. The tests 
were conducted on end-dump trucks having load capacities ranging 
from 85 to 235 tons. All tests were made with the vehicles fully 
loaded operating on downhill grades varying from 8 to 10%. Stop- 
ping distances were measured from initial speeds varying between 10 
and 39 mph. The results are adequate, in most cases, to determine the 
ultimate capabilities of the service brakes of varying models and sizes 
of haulage trucks operating in mines. 


27487 Toward a better understanding of mine shaft guides. Red- 
path, J.R.; Shaver, W.M. (J.S. Redpath Ltd, North Bay, Ont). Trans. 
Can. Inst. Min. Metall.; 80.: 152-162(1977). 

The present state of the art in mine-shaft guide systems is 
reviewed and the parameters required for improvement are derived. 
A proposal is made for a new steel guide system which meets the 
parameters and is economical to fabricate and install. 


27488 Fracture mechanics in the design, manufacture and mainte- 


nance of mining equipment. Wevers, H.W. (Queen’s Univ, Kingston, 
Ont). Trans. Can. Inst. Min. Metall.; 80,: 213-217(1977). 

The paper discusses how fracture mechanics can be applied as 
a tool for crack control and crack management of heavy mining 
equipment. Information is provided to determine if particular com- 
ponents are prone to brittle failure. By using existing fracture me- 
chanics formulae, an estimation of the critical crack size can then be 
made. The importance of toughness at low temperatures is quantita- 
tively illustrated by calculating critical crack sizes at room tempera- 
ture and at below-zero temperatures. Communication between the 
user and manufacturer of equipment may become more precise and 
effective, leading to improvcd design. 


27489 Study of the factors present in planning the ventilation 
needs of diesel vehicles in operating mines in Quebec. Fermor, R.B. 
Trans. Can. Inst. Min. Metall.; 80: 31-37(1977). 

Attention is drawn to the ventilation problems arising from 
the use of diesel vehicles underground, especially in view of the fact 
that diesel fumes in combination with other pollutants may be more 
harmful than diesel fumes alone or the other pollutants alone. Means 
for minimizing the harmful effects of using diesels underground are 
listed, and the quantities of air required in mines in which diesel- 
powered vehicles are used are discussed. Mines are classified in three 
categories on the basis of severity of ventilation problems, and 
Statistics are given for these categories. Details of the various com- 


ERA VOL. 4, NO. 10 


ponents contributing to total ventilation needs are given, and the 
ventilation needs of individual mines in the three categories are 
listed. A description is given of the principles according to which 
main ventilation coursing is planned and the selection and siting of 
main fans is discussed. 


27490 Loading and blasting a hot pillar remnant. Hunt, R.; Pelto, 
E. (Cominco Ltd, Sullivan Mine, Kimberley, BC). Trans. Can. Inst. 
Min. Metall.; 80: 107-110(1977). 

The paper deals with the practical problems associated with 
blasting a heated pillar remnant. This pillar remnant was the final 
stage in the blasting of a multi-stage pillar blast. Production from the 
previous stages had produced burning sulphide ore, resulting in high 
rock temperatures in the final unblasted stage. This is an account of 
how, under difficult conditions, the pillar remnant was blasted. This 
blast was carried out under abnormal and difficult conditions, and 
the knowledge and skill gained in the blasting of hot ore will 
contribute to dealing with future hot ore pillars if the need should 
arise. 

27491 Oxidation of sulphide minerals in the Sullivan mine. 
Good, B.H. (Cominco Ltd, Kimberley, BC). Trans. Can. Inst. Min. 
Metall.; 80: 111-116(1977). 

Research that has been conducted in an effort to understand 
the nature and causes of sulphide fires in the subject mine is 
described. Results of the investigation have led to several theories of 
the origin of the fires, the nature of the chemistry and a method for 
assessing the fire potential. Recommendations and the implications 
for the mining operation are also discussed. 


LASERS 
REFER ALSO TO CITATION(S) 27788, 28309, 28561 


27492 (AD-A—055659) Combustion dynamic processes associat- 
ed with chemical advanced lasing systems. Final report 1 April 1974— 
31 March 1978. Culick, F.E.C. (California Inst. of Tech., Pasadena 
(USA). Guggenheim Jet Propulsion Center). May 1978. 20p. Avail- 
ability: Microfiche copies only. 

A four-year program has been devoted to some problems of 
combustion dynamics arising in chemical lasers. The subjects treated 
are common to any system to be used as the basis for a laser, but the 
CS2/O2 system has been adopted as the particular example. This 
work has been generally concerned with the combined influences of 
molecular kinetics, chemical kinetics and fluid mechanics. Both 
experimental and analytical efforts have been directed to pre-mixed 
flames and the reacting laminar mixing layer, all at low speeds (< 10 
m/sec) and low pressures (< 20 torr). Data for the flame speeds of 
pre-mixed flames have been used to verify the simplified kinetics 
mechanism deduced early in this program. Observations of spontane- 
ous emission have been used to deduce flow temperatures; and the 
populations and rates of populations for the vibrational levels of 
carbon monoxide produced in the reactions O + CS yields CO + S. 
Those results, taken over broad ranges of mixtures and flow condi- 
tions, and combined with analytical work, have shown why, for this 
system, combustion in the laminar mixing layer is greatly inferior to 
pre-mixed flames for producing stimulated emission. 


27493 (AD-A—055998) Optically pumped far infrared lasers. 
Final report 1 March 1975—28 February 1978. DeTemple, T.A.; 
Coleman, P.D. (Illinois Univ., Urbana (USA). Electro-Physics Lab.). 
Jun 1978. 57p. (UILU-ENG—78-2543). NTIS PC A04/MF AOI. 

Experiments and theory regarding the emission processes in 
optically —- far infrared laser sources are reported. Super- 
radiance from CHsF at 496 micrometers in the homogeneously 
broadened regime has been identified for the first time. Stimulated 
Raman emission on pure rotational transitions in D2O at 50 microme- 
ters and 66 micrometers has also been identified for the first time. 
Generally good agreement between experiments and a Maxwell- 
Bloch approach was obtained for the superradiance study, and good 
qualitative agreement between experiments and a Maxwell-density 
matrix approach using three waves interacting in a four-level system 
was noted for the Raman study; both implying that the processes are 
now resaonable well characterized and understood. 


27494 (AD-A—056197) Optical materials characterization. 
Technical report 1 August 1977—31 January 1978. Feldman, A.; 
Horowitz, D.; Waxler, R.M.; Dodge, M.J. (National Bureau of 
Standards, Washington, DC (USA). Ceramics Glass and Solid State 
Science Div.). May 1978. 23p. (NBSIR—78-1473). NTIS PC A02/ 
MF AOl1. 

The piezo-optic constants of CaF2, BaF2, and SrF2 have been 
measured at 0.6328 micrometers and 1.15 micrometers. The tempera- 
ture dependence of the refractive indices of CdF2, MgFz, and NaCl 
have been measured at several wavelengths in the infrared by the 
method of Fizeau interferometry. The linear thermal expansion 
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coefficients of NaCl and CdF; as a function of temperature have also 
been measured. 


27495 (AD-A—056432) Unstable resonators for Army laser de- 
signators. Ewanizky, T.F. (Army Electronics Research and Devel- 
opment Command, Fort Monmouth, NJ (USA)). Jun 1978. 12p. 
NTIS PC A02/MF AOl1. 

The objective of this program was to investigate optical 
resonator properties relevant to the improvement of laser systems 
suitable for military designator/rangefinder applications. A study of 
the particular characteristics of a negative-branch, unstable resonator 
laser was performed. Laboratory experimentation revealed unique 
aspects which offer a new approach to solutions of existing techno- 
logical problems of: beam quality, operational efficiency and reliabil- 
ity, and boresight stability. 


27496 (AD-A—056449) Miradcom program in swept-gain super- 
radiance. Howgate, D.W.; Bowden, C.M.; Ehrlich, J.J. (Army Mis- 
sile Research and Development Command, Redstone Arsenal, AL 
(USA)). Jun 1978. 13p. NTIS PC A02/MF AOl1. 

Recently, Bonifacio, Hopf, Meystre and Scully, using amplifi- 
er theory, predicted that under certain conditions, a noise amplifier, 
pumped by an impulse excitation traveling at the speed of light in the 
active material, can produce highly nonlinear spacially asymptotic 
coherent pulses of electromagnetic energy of anomalous intensity 
and of anomalously short temporal width. The pulse intensities were 
predicted to increase as the square of the density of the active 
material, whereas the temporal width should decrease as the inverse 
of the density. Also, the pulses are characterized by a temporal delay 
from the pump cutoff to the peak of the pulse evolution. This 
process has come to be known as swept-gain superradiance. Electro- 
mangetic energy having these general characteristics would be 
useful in application to LADAR systems for propagation, ranging, 
discrimination and coherent imaging. Other applications would in- 
clude coupling to plasmas for efficient energy delivery needed for 
laser induced fusion and for plasma diagnostics. Since the pulses are 
produced in the amplifier configuration without mirrors, this pre- 
sents an attractive scheme for production of unidirectional coherent 
VUV and X-ray radiation. 


27497 (AD-A—056480) Thermal blooming and air breakdown 
interaction for pulsed high energy lasers. Rohde, R.S.; Buser, R.G. 
(Army Electronics Research and Development Command, Fort 
Monmouth, NJ (USA)). Jun 1978. 13p. NTIS PC A02/MF AOl1. 

An experiment has been performed combining the effects of 
short-time thermal blooming and air breakdown. The experiments 
demonstrate that, for the cases investigated, total energy transfer is 
higher for breakdown with blooming than without. Energy increases 
up to 50% have been experimentally observed. Breakdown processes 
are highly sensitive to the thermal blooming structure, and the 
combination of both effects must be taken into account if optimum 
energy delivery to the target is to be achieved. 


27498 (AD-A—056484) Infrared diagnostics for near-millimeter 
wave sources. Sattler, J.P.; Worchesky, T.L.; Ritter, K.J.; Simonis, 
G.J.; Riessler, W.A. (Army Electronics Research and Development 
Command, Adelphi, MD (USA)). Jun 1978. 14p. NTIS PC A02/MF 
AOl. 

New IR heterodyne and Stark spectroscopic techniques have 
been developed and applied to the analysis of molecular Near 
Millimeter Wave (NMMW) sources. These procedures have re- 
vealed previously unresolved molecular IR structure. Quantum 
number assignments and absolute frequencies of transitions have 
been tabulated for CHsF, D2O, and CHsOH. New NMMW operat- 
ing frequencies have been predicted. The results have implications 
for both fundamental and applied research, since our measurements 
provide new information regarding molecular structure, as well as 
important parameters for NMMW source modeling. 


27499 (AD-A—057686) Theory of electron cyclotron maser in- 
teractions in a cavity at the harmonic frequencies. Interim report. Chu, 
K.R. (Naval Research Lab., Washington, DC (USA)). Apr 1978. 
38p. (NRL-MR—3672). NTIS PC A03/MF AOl1. 

A theory of the cyclotron maser interactions between an 
annular electron beam and the standing electromagnetic wave in a 
cavity structure is formulated on the basis of the relativistic Vlasov 
equation and the Maxwell equations. Detailed analytical expressions 
for the beam-wave coupling coefficient, beam energy gain, and 
threshold beam power have been derived for the fundamental and 
higher cyclotron harmonics. Physical interpretations of these results 
and comparison with cyclotron maser interactions in a waveguide 
structure will be presented. Methods of parameter optimization and 
their applications to experiments will be illustrated through numeri- 
cal examples. 


27500 Depth of melting produced by pulsed-laser irradiation. 
Narayan, J. (Solid State Division, Oak Ridge National Laboratory, 
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Oak Ridge, Tennessee 37830). Appl. Phys. Lett.; 34: No. 5, 312-315(1 
Mar 1979). 

The depth of melt front penetration induced by Q-switched 
ruby-laser irradiation has been measured by electron microscopy for 
laser pulses of different duration and energy density in silicon 
crystals diffused with phosphorous. In as-diffused specimens (1100 
°C 1-h PHs source) dislocation loops and phosphorous precipitates 
were distributed to a depth of about 1.0 ym. The precipitates and 
loops were dissolved to certain depths by irradiation with Q- 
switched ruby-laser pulses. Dissolving of precipitates provides evi- 
dence for melting by the laser radiation, and the depth over which 
precipitates are dissolved provides a measure of the melt front 
penetration depth. 


27501 (LA-UR—78-3101) High efficiency phase-conjugate re- 
flection in germanium and in inverted CO2. Bigio, I.J.; Feldman, B.J.; 
Fisher, R.A.; Bergmann, E.E. (Los Alamos Scientific Lab., 
(USA)). 1978. Contract W-7405-ENG-36. 8p. (CONF-781221—2). 
Dep. NTIS, PC A02/MF AOl1. 

From 1978 international laser conference; Orlando, FL, USA 
(11 Dec 1978). 

The first observation of phase-conjugate reflection of 10.6 wm 
is reported. We used a novel intracavity technique which is of 
general utility for any oscillating laser — In one experimental 
arrangement, we placed germanium in a TEA CO: laser cavity to 
utilize the intracavity counterpropagating (strong) waves for degen- 
erate 4-wave mixing. Reflectivities as high as 20% were obtained. In 
a second experimental arrangement, phase-conjugate reflection and 
amplification with an effective gain exceeding unity was obtained by 
redirecting the output of a TEA CO, laser oscillator into the active 
gain medium. The intense counterpropagating waves within the laser 
medium coupled with the saturated gain medium to provide the 
nonlinearity in a process analogous to degenerate four-wave-mixing. 


27502 (N—78-25407) Closed cycle electric discharge laser design 
investigation. Final report. Baily, P.K.; Smith, R.C. (Hughes Aircraft 
Co., Culver City, CA (USA)). Mar 1978. Contract NAS3-20100. 
95p. (NASA-CR—1354088). NTIS PC A0S/MF AO1. 

Closed cycle CO. and CO electric discharge lasers were 
studied. An analytical investigation assessed scale-up parameters and 
design features for CO2, closed cycle, continuous wave, unstable 
resonator, electric discharge lasing systems operating in space and 
airborne environments. A space based CO system was also exam- 
ined. The program objectives were the conceptual designs of six 
CO» systems and one CO system. Three airborne CO: designs, with 
one, five, and ten megawatt outputs, were produced. These designs 
were based upon five minute run times. Three space based CO, 
designs, with the same output levels, were also produced, but based 
upon one year run times. In addition, a conceptual design for a one 
megawatt space based CO laser system was also produced. These 
designs include the flow loop, compressor, and heat exchanger, as 
well as the laser cavity itself. The designs resulted in a laser loop 
weight for the space based five megawatt system that is within the 
space shuttle capacity. For the one megawatt systems, the estimated 
weight of the entire system including laser loop, solar power gener- 
ator, and heat radiator is less than the shuttle capacity. 


27503 (N—78-25893) Analysis and design of optically pumped far 
infrared oscillators and amplifiers. Final report, 15 April 1974—15 
April 1978. Galantowicz, T.A. (Union Coll., Schenectady, oh 
(USA). Dept. of Electrical Engineering and Comp uter Science). 1 
Apr 1978. Contract NGR-33-032-004. 46p. (NASSAR 157513) 
NTIS PC A03/MF AO1. 

A waveguide laser oscillator was designed and experimental 
measurements made of relationships among output power, pressure, 
pump power, pump frequency, cavity tuning, output beam pattern, 
and cavity mirror properties for various active gases. A waveguide 
regenerative amplifier was designed and gain measurements were 
made for various active gases. An external Fabry-Perot interfero- 
meter was fabricated and used for accurate wavelength determina- 
tion and for measurements of the refractive indices of solids transpar- 
ent in the far infrared. An electronic system was designed and 
constructed to provide an appropriate error signal for use in feed- 
back control of pump frequency. Pump feedback from the FIR laser 
was decoupled using a vibrating mirror to phase modulate the pump 
signal. 


27504 (SAND—78-2205) Study of the near ultraviolet emission 
of tellurium-doped xenon flashlamps. Palmer, R.E.; Palmer, M.A. 
(Sandia Labs., Albuquerque, NM (USA)). Jan 1979. Contract EY-76- 
C-04-0789. 37p. Dep. NTIS, PC A03/MF AO1. 

High-current Xe-filled flashlamps were doped with Te in an 
attempt to enhance the near ultraviolet emission in the spectral 
region 250 to 290 nm. The addition of Te resulted in flashlam 
performance similar to that of an undoped flashlamp in the high 
pressure limit. 
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27505 Semiconductor injection laser. Chinone, N.; Kawano, T.; 
Nakajima, H. (to Hitachi, Ltd.). US Patent 4,121,179. 17 Oct 1978. 
Priority date 12 Jan 1976, Japan. 6p. 

A semiconductor injection laser device has a heterostructure 
wherein either of a p-layer or an n-layer which holds a lasing active 
layer therebetween is a semiconductor layer which has an energy 
band gap greater than that of the active layer, and the semiconduc- 
tor injection laser device includes one of the semiconductor layers 
that adjoins the active layer being constructed of a semiconductor 
layer which has a stripe mesa portion and whose base part is 0.8 to 
1.54 thick. The semiconductor injection laser device of this con- 
struction has a current injection region width limited by the width of 
the stripe mesa portion. As a result, not only a current flowing into 
the device can be made small, but also the device can be lased in a 
single mode of the lowest order with transverse modes of higher 
orders reduced. 


27506 Laser capable of producing a frequency standard. Schloss- 
berg, H.R. (to Secretary of the Air Force). US Patent 4,121,178. 17 
Oct 1978. Filed date 5 Nov 1976. 6p. 

A laser for producing a stable frequency standard which finds 
applicability within a clock is described. The laser contains a pair of 
active materials having close but nonoverlapping gain profiles so 
that the laser can oscillate at frequencies particular to each active 
material without interraction therebetween. The beat frequency gen- 
erated between the two laser frequencies is highly stable and can be 
readily used as a frequency standard. 


27507 Atomic and molecular resonance laser, Golden, D.E.; 
Ormonde, S.M. US Patent 4,121,176. 17 Oct 1978. Filed date 22 Feb 
1977. 10p. 

A method and apparatus for generating eo 
energy by creating a population inversion between upper and lower 
energy levels in a target substance are described. The population 
inversion is maintained by exciting the individual particles to a short 
lived resonant negative ion-like state and then to a particular neutral 
state at a rate greater than the total rate of decay from the resonant 
negative ion-like state to the various lower energy levels. Paticles in 
the resonant negative ion-like state decay quickly to at least two 
energy states at differential rates, with decay to the upper energy 
state occurring at a rate sufficiently greater than decay to the lower 
energy state to ensure population inversion. Atoms or molecules in 
the upper state decay to the lower state, emitting coherent radiation 
of a predetermined frequency and wave length. Excitation of the 
particles to the short lived resonant negative ion-like state is pro- 
duced by irradiating the target substance with a beam of electrons 
having an energy distribution centered about a resonant energy at 
which the individual particles respond, the energy distribution 
having a width of about 0.25 to about 5.0 eV. The power output may 
be varied by varying the current density of the electron beam, and 
the energy output may be either continuous or pulsed by controlling 
2. ee of the incident electron beam in a corresponding 
ashion. 


27508 Fluorophosphate-base laser glasses. Izumitani, T.; Tsu- 
tome, M. (to Hoya Corp.). US Patent 4,120,814. 17 Oct 1978. 
Priority date 28 Feb 1977, Japan. 12p. 

The invention discloses a fluorophosphate-base laser glass 
having a low non-linear refractive index coefficient and a low liquid 
phase temperature and comprising a glass composed of 5 to 25% 1/ 
2P20; and the remainder of metal fluorides and 0.01 to 3% 1/ 
2Nd2Os being incorporated into the glass, and more particularly a 
fluorophosphate-base laser glass comprising 5 to 25% 1/2P2Os, 20 to 
35% AIFs, 0 to 5% YFs, 22 to 55% BaF: + SrF2 + CaF, + MgF>, 
0 to 25% NaF + LiF + KF and 0.01 to 3% 1/2Nd2Os, all % being 
cationic %. 


27509 Stabilized lasers and precision measurements. Hall, J.L. 
(Joint Inst. for Lab. Astrophysics, Boulder, CO). Science; 202: No. 
4364, 147-156(13 Oct 1978). 

This article traces the development of stabilized lasers from 
the Massachusetts Institute of Technology passive-stabilization ex- 
periments of the early 1960's up through the current epoch of highly 
stabilized helium—neon and carbon dioxide and continuous wave 
dye lasers. The utility, present performance, and limitations of stabi- 
lized lasers as standards of length or frequency for precision mea- 
surements are discussed. Examples considered of laser applications 
to physical measurements of outstanding scientific interest include 
determination of the speed of light, redefinition of the meter resolu- 
tion of the photon recoil-induced spectral doubling, use of optical 
“Ramsey” interference fringes from ultrahigh-resolution spectros- 
copy, and two improved tests of special relativity. 


27510 Alignment system for lasers. White, F.H. III. (to Rock- 
well International Corp.). US Patent 4,117,319. 26 Sep 1978. Filed 
date 5 Jul 1977. 10p. 

The system to be aligned includes a concave spherical reflec- 
tor confocal with a convex mirror which is mounted together with a 
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scraper mirror on a common support. The concave mirror is pivotal- 
ly mounted for tilting about axes extending transversely to the 
optical axis of the cavity and it includes a spherical extension. The 
scraper mirror and the convex mirror are mounted for common 
tilting about axes extending tranversely to the direction into which 
the laser beam is directed by the scraper mirror. Two autocollima- 
tion systems include a collimating flat on the support as well as a 
diverging-recollimating system thereon, the latter being optically 
aligned with the spherical mirror extension; both systems monitor 
misalignment of the axes of the mirrors, and cause corrective tilting, 
whereby specifically translational and rotational misalignment of the 
concave mirror is corrected by tilting. 


27511 Deep red laser. Chicklis, E.P. (to Sanders Associates, 
Inc.). US Patent 4,110,702. 29 Aug 1978. Filed date 24 Nov 1976. 4p. 

The room temperature, optically pumped, solid state laser 
operating at 0.75 micrometers including a Ho*:LiYF, crystal pro- 
vides an excellent source for optical target location systems and 
other applications which require a source of high peak power in the 
spectral region just beyond the visible - the ‘Deep Red”. 


27512 CW Brillouin ring laser. Hill, K.O.; Kawasaki, B.S.; John- 
son, D.C. (to Canadian Patents and Development Ltd.). US Patent 
4,107,628. 15 Aug 1978. Filed date 2 May 1977. 6p. 

The cw Brillouin ring laser, utilizing a low loss optical fiber 
and a pair of partially reflective mirrors. positioned to form a ring 
optical path with the fiber ends produces a Brillouin shifted Stckes 
beam when a pump beam is directed into one end of the optical fiber. 
The Brillouin beam propagates around the ring in a direction oppo- 
site to the pump beam. The pump beam is coupled into the ring 
through one of the partially idiaciive mirrors and the laser output is 
the portion of the Brillouin beam passing through the other partially 
reflective mirror. In the Brillouin laser system, a second pump beam 
may be directed into the other end of the fiber to produce a second 
Brillouin beam propagating in a direction opposite to the first 
Brillouin beam, providing a laser with two distinct Brillouin beam 
outputs. 


27513 High repetition rate pulsed laser discharge system. Tulip, 
J. US Patent 4,105,952. 8 Aug 1978. Filed date 21 May 1976. 4p. 

A high repetition rate pulsed glow discharge system for 
molecular gas lasers is described wherein sparks positioned adjacent 
to the discharge electrodes provide both ionization for the suppres- 
sion of arcing and high repetition rate switching means for the 
energy storage circuit. The preferred energy storage circuit is a 
Marx generator voltage multiplying circuit. 


27514 Chirped acousto-optic Q switch. Jernigan, J.L. (to Secre- 
tary of the Navy). US Patent 4,105,953. 8 Aug 1978. Filed date 24 
Jan 1977. 4p. 

An improved acousto-optic laser Q-switch utilizing a chirped 
fm pulse in the acousto-optic cell to diffract and focus the input 
beam into a resonating high-Q mode is described. When the rf 
acoustic pulse is not wholly within the cell the beam is diverted to 
the output. A reflective surface is placed on the cell to yield only 
one output beam and to yield a retroreflective beam back into the 
cavity for a high Q condition whenever a correctly generated chirp 
acoustic wave is in the proper position within the cell. 


27515 Double-confined multiple anode hollow cathode laser. 
Wang, S.C.; Hamerdinger, R.W. (to Xerox Corp.). US Patent 
4,105,954. 8 Aug 1978. Filed date 1 Jul 1976. 6p. 

An improved device for promoting the emission of radiation 
by utilizing electrical energy to raise material from an initial state to 
an excited state is disclosed. The device includes enclosed means, 
including an elongated body section defining a first electrode and a 
pair of end sections, for enveloping a space occupied by the material. 
The device further includes a second electrode, adapted to receive 
electrical energy, disposed in fixed relationship with the first elec- 
trode for distributing the electrical energy thereto. 


27516 Heterostructure laser having a stripe region defined in an 
active layer by a difference in impurity. Hayashi, I.; Lang, R. (to 
Nippon Electric Co., Ltd.). US Patent 4,105,955. 8 Aug 1978. 
Priority date 11 Mar 1976, Japan. 16p. 

In an active layer restricted by a pair of heterojunctions in a 
semiconductor laser, a stripe region and a contiguous region are 
made to have a difference in kinds and/or concentrations of impurity 
to give the stripe region a higher dielectric constant, preferably by 
about 0.01 to 1%, than the contiguous region whereby transverse 
laser oscillation confined to the active layer by the heterojunctions is 
further confined to the stripe region in a width direction parallel to 
the heterojunctions. The dielectric constant profile established in the 
active layer stabilizes the transverse mode and eliminates nonlineari- 
ties in the laser output-exciting current curve as well as other 
undesirable performance characteristics that are exhibited in conven- 
tional stripe-geometry lasers. The difference in the impurity gives 
the stripe region a narrower band gap of from about 5 to about 100 
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MeV than the contiguous region. For a laser of III-V-Group semi- 
conductor materials, the difference is achieved by doping these 
regions with an n-type and/or a p-type impurity. The stripe width 
may be between about 1 micron and several tens of microns. The 
laser stably produces a single-mode optical output of 10 and 30 mW 
or more in CW and pulsed operation, respectively. 


27517 Dependence of the amplification of gas-laser emission on 
the geometry of the discharge cross section. Privalov, V.E.; Yudin. 
S.F. Opt. Spectrosc. (USSR) (Engl. Transi.); 45: No. 2, 189- 191(Aug 
1978). 

A solution of the diffusion problem which enables ont to 
calculate the geometrical part of the gain for a wide class of 
transverse cross sections of the discharge without having to use 
different systems of coordinates and function is considered. This 
approach enables one to determine not only the amplification in the 
discharge but also enables one to compare the parameters of the 
reactive oscillations occurring in it. 


27518 Lasing power of dye lasers under radially nonuniform lamp 
pumping. Aristov, A.V.; Levin, M.B.; Cherkasov, A.S. Opt. Spec- 
trosc. (USSR) (Engl. Transl.); 45: No. 2, 192- 194(Aug 1978). 

The distribution of excitation density is computed for nonuni- 
form radial lamp pumping of active rhodamine 6G solutions through 
a liquid light filer. It is shown that application of the calculation to 
the quantum lasing power leads to good agreement between experi- 
mental and computed values of this quantity for rhodamine 6G 
concentrations from 105M to (3—4) x 10-5M. Further increase in 
concentration requires the consideration of specific factors that 
appear under conditions of nonuniform pumping of the active 
medium. 


27519 Some features of the emission of a thin-film ring laser. 
Cheremiskin, I.V.; Chekhlova, T.K. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 45: No. 2, 195-197(Aug 1978). 

The directivity of the emission of a thin-film ring laser using 
rhodamine 6G with asymmetric pumping is investigated. The direc- 
tivity coefficients are measured for different pumping asymmetry 
and are compared with the theoretical values. The results of an 
investigation of the emission spectra of a thin-film ring laser are 
presented. The emission spectrum is found to contract when there is 
strong pumping asymmetry. 


27520 Theory of the frequency nonreciprocity of the oppositely 
traveling waves in a ring laser with plane mirrors, an iris, and a 
spatially nonuniform medium. Boitsov, V.F. Opt. Spectrosc. (USSR) 
(Engl. Transl.); 45: No. 2, 221-222(Aug 1978). 

Using a waveguide equivalent element, the frequency differ- 
ence between travelling waves due to spatial distribution in a ring 
laser is calculated. (AIP) 


27521 Longitudinal-mode locking of an argon laser in a three- 
mirror cavity. Korolev, F.A.; Salimov, V.M.; Tsurikova, M.V. Opt. 
Spectrosc. (USSR) (Engl. Transl); 45: No. 1, 103-104(Jul 1978). 


27522 Thermal gasdynamic laser with partial population inver- 
sion, Oraevskii, A.N.; Rodionov, N.B.; Shcheglov, V.A. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 7, 809- 
814(Jul 1978). 

Certain aspects of the theory of a gasdynamic laser that uses a 
partial population inversion are examined. The effect of quasireson- 
ant V—V exchange in the supersonic expansion of a binary mixture 
of an energy carrier and the working gas is examined in detail. The 
relation between “freezing” of the number of vibrational quanta and 
V—V exchange in the working mixture is determined. The energy 
parameters of a gasdynamic laser with partial population inversion 
are calculated analytically and new mixtures are proposed. 


27523 Efficiency of a CO: laser at 14 and 16 y. Kochetov, I.V.; 
Pevgov, V.G.; Shibin, A.V. (Moscow Engineering Physics Insti- 
tute). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 7, 313-314(Jul 
1978). 

A numerical simulation study of the effect of various factors 
on the efficiency of pulsed carbon dioxide lasers at 14 and 16 — is 
reported. The study, based on a previously reported model, consid- 
ers effects of delay times between resonator switching and discharge 
pulse. Various gas mixtures and operating temperature.(AIP) 


27524 Hysteresis effect in second-harmonic generation in a laser. 


Batovrin, V.K.; Novokreshchenov, V.K. (Moscow Institute of 
Radio Engineering, Electronics, and Automation). Sov. Tech. Phys. 
Lett. (Engl. Transl.); 4: No. 7, 325-327(Jul 1978). 

A hyptersis effect, thermal in origin, in second-haderous 
generation in laser output is described; the effect is dependent upon 
detuning under cw conditions.(AIP) 
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27525 Output = ay reiod a manganese—chloride laser. Isakov, 
V.K.; Kalugin, M.M.; SEL Sov. Tech. Phys. Lett. (Engl. 
Transl); 4: No. 7, 333- 340 1978). 

An experimental study of the output spectrum of manganed 
chloride gas lasers as a functions of excitation conditions is reported. 
The results provide an explanation for the dependence upon output 
intensity of the ratio of output intensities in the visible and infrared 
regious. Simultaneous account is taken of the transition system and 
excitation conditions.(AIP) 


27526 Mode locking in a solid-state ring laser. Lariontsev, E.G.; 
Serkin, V.N. (Scientific-Research Institute of Nuclear Physics, M. V. 
Lomonosov Moscow State University). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 23: No. 6, 743-744(Jun 1978). 

The simultaneous stability of two modes in a solid-state laser 
with long resonator perimeter is shown. Operation in a single mode 
or in the mode-locked configuration is dependent upon the initial 
conditions. (AIP) 


27527 Multimode generation in semiconductor lasers. Ko 2 
Y.V.; Tugushev, V.V. (P. N. Lebedev Physics Institute, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 4, 
779-782(Apr 1978). 

Sufficiently strong p os of electrons and holes by an 
external source can cause population inversion. At a nonzero dipole 
moment corresponding to interband transition and at coinciding 
extrema of the conduction and valence bands, photon instability 
takes place at a frequency 2=p/sub e/—p/sub h/, where p/sub e/ 
and p/sub h/ are the Fermi quasilevels of the electrons and holes. 
Simultaneous Bose condensation of electron-hole pairs and photons 
corresponds to a transition of the system to the lasing regime. 
However, a state with one photon condensate at a frequency 0, with 
small electron and photon damping, turns out to be unstable. The 
system can go over into a state with several photon condensates, 
corresponding to multimode lasing. The paper deals with a three- 
mode lasing regime. The separation between the modes turns out to 
be of the order of the energy gap 2Ao in the electron spectrum, and 
the amplitude of the sideband modes is much less than the amplitude 
of the fundamental mode. The possibility of transition of the system 
into a regime with five and more modes is qualitatively considered. 


27528 Influence of preionization energy on the number density of 
photoelectrons in a TEA CO, laser. Rozkwitalski, Z.; Grodel, M. Pr. 
Inst. Masz. Przeplyw.; No. 76, 77-85(1978). (In Polish). 

A sinple and effective method of measuring the preionization 
photoelectron density in conditions met in TEA COs lasers is 
presented. The electron density in a He:CO2:N2 mixture having the 
proportion of components equal to 8:1:1 (by volume) and pressure of 
1 atmosphere was measured. The effect of energy delivered to the 
preionization source on the electron density was investigated. The 
results of the experiment suggest that a single-step photoionization of 
organic molecules having low ionization potential, usually present in 
industrial grade gases, is the dominating preionization process. 


27529 Analysis and testing of a heat pipe mirror for lasers. 
Jacobson, D.L. (Arizona State Univ., Tempe); Bickford, W.; Kidd, 
J.; Barthelemy, R.; Bloomer, R.H. Jr. J. Energy; 1: No. 5, 306- 
311(1977). 

From 10. AIAA thermophysics conference; Denver, CO, 
USA (27 May 1975). 

An optically flat copper laser mirror which is integral to a 
water heat pipe was designed for ultimate retrofit in an existing CO. 
laser. It was tested for thermally induced distortions, and an analyt- 
ical model was developed and compared with imental deflec- 
tion results. Thermal tests were performed with a carbon arc solar 
simulator as a heat source resulting in calorimetrically measured heat 
fluxes up to 350 W/cm? through the heat Pipe. Surface distortion 
measurements were performed by holographic interferometry with 
an electron beam for mirror surface heating. A deflection — of 
the particular heat pipe mirror with internal structural ribs behind 
the mirror face was developed by solving Laplace's equation, and a 
variational method was used to determine the thermally induced 
deflections. The mirror face temperature distribution was deter- 
mined by separation of variables, nondimensional analysis for vari- 
able input beam diameter, and energy distribution. The analysis 
predicts conditions for minimum and maximum deflections. A com- 
parison of thermal deflections from analysis and experiment at 107 W 
over 2 cm? resulted in a difference of approximately 7% when 
pressure contributions to the experimental data were removed. 


27530 Optical design and components for a 100 kJ CO, laser. 
Stratton, T.F.; Reichelt, W.H. (Univ of Calif, Los Alamos Sci Lab, 
NM). SPIE Semin. Proc.; 121:: 128-130({nd)]). 

The optical design of a large CO: laser for research into 
inertial confinements fusion is dominated by a number of physical 
constraints. These constraints are described and consequences and 
solutions by which the design objectives can be met are discussed. 
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HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 26398, 26399, 26449, 26542, 
26562, 26563, 26565, 26585, 26599, 26607, 26608, 26609, 26610, 
26613, 27437, 27450, 27452 


27531 (ORNL/MIT—272) Mass transfer in three-phase flui- 
dized beds. Wu, B.W.; Cheng, Y.L.; Perini, J.R.; Roux-Buisson, J.L. 
(Massachusetts Inst. of Tech., Oak Ridge, TN (USA). School of 
Chemical Engineering Practice). 26 Apr 1978. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF AO1. 

The effects of superficial liquid and gas velocity, particle 
diameter, liquid viscosity, and column diameter on liquid dispersion 
(E/sub L) and mass transfer (K/sub L/a) in three-phase fluidized 
beds were investigated using a water—glycerol/oxygen—nitrogen 
(or oxygen—argon)/glass-bead system. Overall mass transfer coeffi- 
cients were calculated based on plug flow, dispersed plug flow, and 
continuously stirred tank models. k/sub L/a was found to increase 
with gas velocity and particle diameter, but no correlation of K/sub 
L/a with liquid velocity was observed. At low liquid velocities, K/ 
sub L/a was lower for the more viscous liquid; the reverse was true 
at high liquid flow rates. E/sub L/ increased rapidly for liquid flow 
rates at two to three times the minimum fluidization velocity. 


27532 (UCID—17973) Effect of pore size distribution and flow 
segregation on dispersion in porous media. Carbonell, R.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Nov 1978. 
Contract W-7405-ENG-48. 38p. Dep. NTIS, PC A03/MF AOl. 

In order to study the effect of the pore size distribution and 
flow segregation on dispersion in a porous media, the dispersion of 
solute in an array of parallel pores is considered. Equations are 
obtained for the dispersion coefficient in laminar and turbulent flow, 
as a function of the particle Peclet number. The theory fits quite well 
cumulative experimental data from various researchers in the Peclet 
number range from 10~* to 10°. The model also predicts some trends, 
backed by experimental data, regarding the effect of particle size, 
particle size distribution and fluid velocity on dispersion. 


27533 Liquid phase velocity profile for a two-phase flow of 
bubble pattern. Kozmienko, B.K.; Nakoriakow, W.E.; Burdukow, 
A.P.; Kowalski, J.; Sliwicki, E. Pr. Inst. Masz. Przeplyw.; No. 76, 23- 
29(1978). (In Polish). 

Measurements of the liquid phase velocity in a bubble flow of 
gas—liquid mixture have been carried out by an electro-diffusive 
method. The results show that for Reynolds numbers corresponding 
to laminar flow velocity profiles for the liquid phase in a two-phase 
flow differ significantly from the profile characteristic for a single- 
phase flow of liquid. The profiles are more rounded and closer to the 
turbulent flow profile. Similar is the situation for the range of 
Reynolds numbers regarded conventionally as belonging to the 
transient region. For turbulent flows the difference is very small, 
that is the liquid phase velocity profiles in a two-phase flow are very 
close to velocity profiles for a turbulent single-phase flow of liquid. 


27534 (NUREG-tr—0002(Vol.1)) Contribution to the study of 
critical flow rates in two-phase water vapor flow. Reocreux, M. 
(Grenoble-1 Univ., 38 (France)). Aug 1977. Translation of French 
report. 171p. Nuclear Regulatory Commission, Washington, DC. 

Thesis. 

This theoretical study of critical flow rates in two-phase flow 
presents: prior studies on theoretical models of critical flow and the 
results obtained with these models; the development of single-phase 
critical flow mathematical models; general equations for two-phase 
flows; conditions required for a flow to be critical; and conditions 
specific to two-phase one-component critical flow. (LCL) 


27535 (NUREG-tr—0002(Vol.2)) Contribution to the study of 
critical flow rates in two-phase water vapor flow. Reocreux, M. 
(Grenoble-1 Univ., 38 (France)). Aug 1977. Translation of French 
report. 156p. Nuclear Regulatory Commission, Washington, DC. 

Thesis. 

An experimental investigation of critical flow rates in two- 
phase water-vapor flow is described. Information is included on 
previous experimental studies, the test equipment and instrumenta- 
tion used, and the results obtained. It is concluded that the necessary 
= for critical flow of water-vapor flow were established. 

) 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 26467, 27159, 27228, 27272, 27687 


27536 (CONF-7804109—, pp 97-122) _—— bond strength 
by ultrasonic measurement. Brown, C.M. 197 


ERA VOL. 4, NO. 10 


From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Application of ultrasonic methods for the evaluation and 
measurement of bond strength has been the object of numerous 
investigations in the last fifteen years. Some investigators have 
reported good success (in limited application) while others have 
experienced dismal failure. One problem common to all investiga- 
tions was the difficulty in extracting and isolating the many compo- 
nents which comprise the ultrasonic signal reflected from a bonded 
interface. Part of this problem was due to manually extracting 
individual parameters from large volumes of raw data. However, 
with the vast technology now available in the field of signal analysis 
and computerized data processing, it is feasible to isolate and analyze 
individual parameters within the ultrasonic signal for great volumes 
of raw data. 


27537 (CONF-7804109—, pp 154-166) Status report of small 
diameter eddy current probe. Cordill, C.A. 1978. 


From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


An eddy current probe with an outside diameter of 0.058 
inches attached to a stem which will translate over an arc greater 
than 90° has been developed for the inspection of the internal 
surfaces of a welded part. The following design parameters have 
been accomplished: (1) design and build a state of the art probe with 
the smallest possible diameter; (2) design a hinge that will swing 
through an arc of greater than 90°, provide room for a co-axial cable, 
and function as a low friction pivot with a diameter equal to or less 
than the probe; and (3) design and build a mechanical system to 
position and record the position of the above probe. 


27538 (CONF-7804109—, pp 201-206) Surface-finish measure- 
ment by laser scatter. Steger, P.J. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


A method has been developed to measure the surface finish of 
various materials using scattered laser light. Diffused patterns from 
ground, honed, and polished surfaces have been utilized in addition 
to diffracted patterns from single-point turned surfaces. Surface 
finishes ranging from 2 to 80 pin. AA have been measured. Visible 
laser radiation is used to measure the finer surfaces, and infrared 
lasers are used on rougher materials. Data have been obtained by 
making full pattern scans, then integrating the area under the curves, 
and by measuring the intensity ratio at two predetermined points. 
Caibration curves have been developed that produce straight lines 
on semilog graph paper. Production inspection equipment is current- 
ly being fabricated to measure the surface finish of parts by the ratio 
method. A spiral scan of the part will be made while continuous 
monitoring of the surface finish is accomplished. 


27539 (CONF-7804109—, pp 220-226) Proposed new ultrasonic 
test bed. Maxfield, B.W. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Within the last four or five years, a great deal of progress has 
been made both here and in a number of other laboratories in 
developing techniques that will enable considerably more informa- 
tion to be obtained from the ultrasonic examination of an object. 
Some of these recent developments relate to information contained 
within the diffracted beam which does not return along the incident 
path. An ultrasonic examination based upon an evaluation of diffract- 
ed energy must use at least two transducers, one for transmission and 
the other for reception. Current indications are that even more 
reliable test results will be achieved using a receiving transducer that 
can scan a significant portion of the diffracted field including that 
portion which is back-reflected. In general, this scan can be inter- 
preted most accurately if it follows a path related to the surface 
shape. If more than one region within the object is to be interrogat- 
ed, then the transmitting transducer must also be scanned, again 
along a path related to the surface shape. The large quantity of 
information obtained as the result of such an examination must be 
subjected to sophisticated computer analysis in order to be displayed 
in a meaningful and intelligible manner. Although one motivation for 
building such an instrument is to explore new ultrasonic test proce- 
dures that are evolving from current laboratory research, this is 
neither the sole motivation nor the only use for this instrument. Such 
a mechanical and electronic device would permit conventional ultra- 
sonic tests to be performed on parts of complex geometry without 
the expensive and time-consuming special fixturing that is currently 
required. May possible test geometries could be explored in practice 
prior to the construction of a specialized test apparatus. Hence, it 
would be necessary to design much, if any, flexibility into the special 
test apparatus. 
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27540 (UCRL—81044) On-line safety monitoring of a large high 
pressure high temperature autoclave. Tatro, C.A.; Brown, A.E.; Free- 
man, T.H.; Yanes, G. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 18 Jan 1979. Contract W-7405-ENG-48. 49p. 
(CONF-790128—2). Dep. NTIS, PC A03/MF AO1. 

From ASTM symposium on acoustic emission monitoring of 
pressurized systems; Ft Lauderdale, FL, USA (22 Jan 1979). 

Four years of experience with on-line monitoring of a large 
autoclave used primarily for forming bonds and material densifica- 
tion is reported. The purpose of this work is to confirm that no flaws 
are growing in the autoclave during operation. Failure of this device 
during operation could endanger personnel and would damage prop- 
erty. Its loss would seriously curtail several ongoing research efforts. 
The vessel is monitored with a commercial minicomputerized flaw 
location system. Four 4-sensor arrays are attached to the exterior of 
the device to receive acoustic emission signals. Computed locations 
are stored on cassette tape and selected portions can be displayed on 
a cathode ray screen. It is shown that although the minicomputer is 
implemented with two dimensional location software, the informa- 
tion can be reprocessed in a central computer to produce locations in 
three dimensions. Long term storage of data, data display, noise 
analysis, calibration, and computerized location error analysis is 
discussed. No degradation by flaw growth has been detected in the 
oe date. This is the expected result, since it has an estimated 
30-y life. 


27541 Inspection of internal components. Californium-252 Prog.; 
No. 22, 21(May 1978). 

Neutron radiography is discussed under three topics: Inspec- 
tion of Internal Components; New Lectures on Neutron Radiogra- 
phy; and *5*Cf Adhesive Bond Tests for Aerospace Laminates. 
(TFD) 


27542 Improved repeatability in utrasonic examination. Birks, 
A.S.; Lawrie, W.E. Weld. Res. Counc. Bull.; No. 235, 1-9(Feb 1978). 

An evaluation is described of search units used to conduct a 
round robin ultrasonic examination of welds by the Pressure Vessel 
Research Committee's Subcommittee on Nondestructive Examina- 
tion of Materials for Pressure Components. The round robin was 
intended to evaluate the effectiveness of ultrasonic examination of 
heavy section welds. Eighteen standard off-the-shelf search units 
were supplied by subcommittee members. Seven of these were 
rejected because they would have caused variations in test results. 
The search unit parameters and variables which affect amplitude 
response and thereby limit the repeatability of ultrasonic examina- 
tions are discussed. The test results obtained as a result of evaluating 
the eighteen search units are presented. A procedure for evaluating 
search units is discussed and the significant parameters identified. 
The variation in echo amplitude produced by inconsistent perform- 
ance of search units is described. 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 26859, 27540 


27543 (AED-CONF—77-97-010) Application of the safety meas- 
ure ‘explosion pressure release’ in vessels and apparatus in the chemi- 
cal industry. Donat, C. (Farbwerke Hoechst A.G., Frankfurt am 
Main (Germany, F.R.)). 1977. 18p. (In German). (CONF-7706113— 
4). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From DECHEMA annual meeting; Frankfurt am Main, F.R. 
Germany (23 Jun 1977). 

Portions of document are illegible. 

A definition of the explosion pressure relief is given and the 
advanatages and disadvantages of this pressure relief are described. 
The limits of application of pressure relief are indicated. The func- 
tioning of systems to suppress explosions, the course of an explosion 
in a closed container, tests on pressure relief, application of the 
‘cubic law’ for the measurement of relief surfaces and the shock- 
pressure resistant vessels are dealt with. Guidelines for preventing 
explosion hazards are briefly treated. 


27544 Helium pumping at 4.2 K by molecular sieve 5A. Fisher, 
P.W.; Watson, J.S. (Chemical Technology Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). J. Vac. Sci. 
Technol.; 16: No. 1, 75-78(Jan 1979). 

Helium pumping speeds measured for the Excalibur model 
CVR 1106 cryosorption pump fall into two regimes depending on 
the feed rate. At feed rates below 6.2 x 10°® Torr | s~' cm™% 
pumping speeds decrease with loading from 2.2 1 s~!cm~? to 0.31 s7! 
cm~*. At feed rates higher than 6.2 x 10-® Torr 1 s~! cm~?, the speed 
varies periodically with loading. A typical cycle begins with pump- 
ing speeds near 1.7 1 s-' cm™* speeds decline from this value to 
about 0.6 Torr 1 s~' cm™? at which time the pump goes through a 
rapid transition that reverts it back to its original high pumping 
speed. During the transition, the system reaches presures greater 
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than 10~? Torr, and rapid boiling occurs in the liquid helium reser- 
voir. At the end of the transition, the system pressure decreases 
rapidly to the initial low operating pressure, liquid helium boil-off 
declines, and the pump operates normally for a definite period. The 
length of each cycle depends on the feed rate. 


27545 Influence of thermodynamic and fluid dynamic mecha- 
nisms upon the emergency pressure relief of chemical reactors. 
Gaertner, D.; Giesbrecht, H.; Leuckel, W. (BASF A.G., Ludwigsha- 
fen am Rhein (Germany, F.R.). Technische Entwicklung Verfahren- 
stechnik). Chem.-Ing.-Tech.; 50: No. 7, 503-510(Jul 1978). (In 
German). 

From Annual meeting of the process engineers and 192. event 
of the Europeische Foederation fuer Chemie-Ingenieur-Wesen; 
Stuttgart, Germany, F.R. (28 - 30 Sep 1977). 

The cross-sectional areas of pressure relief devices for storage 
tanks and reactor vessels containing liquids under vapour pressure, 
which might undergo dangerous heating up, have so far been esti- 
mated on the basis of physically questionable procedures. This report 
analyses the pressure relief process using several extreme assump- 
tions with regard to momentum and heat transfer in two phase flow. 
A conservative method of estimation is found under the assumptions 
of homogeneous flow and vapour-liquid equilibrium. Using this 
procedure, a parametric study of the pressure relief process for a 
runaway polymerisation reaction has been carried out. Finally, rec- 
ommendations are given concerning design of the vent line and 
control of the atmospheric dispersion of the relief stream via the jet 
exit momentum. 


27546 Quick, simple and easy way of installing a measuring grid 
and its practical use when accurate air volumes are required. Viljoen, 
P.1.J. (Free State Geduld Mine Ltd, S Afr). J. Mine Vent. Soc. S. Afr.; 
31: No. 6, 116-118(Jun 1978). 

Airflow is measured with a pitot tube at key positions such as 
in fan drifts or at large underground booster fans. In order to assist 
with the pitot traverse the “quick, easy grid” was devised. An 
example of such a grid as well as its practical use when accurate air 
volumes are required, is described. 


VACUUM ENGINEERING 


27547 Upper bound to the pressure (outgassing rate) in a dynamic 
vacuum system (1) Uniform wall bombardment. Edwards, D. Jr. 
(Brookhaven National Laboratory, Upton, New York 11973). J. Vac. 
Sci. Technol.; 16: No. 1, 82-84(Jan 1979). 

It is shown theoretically that the upper bounds of the outgass- 
ing rate of a vacuum system under bombardment is independent of 
the type of bombarding particle as well as the wall material. (AIP) 


27548 Oil packed vacuum pumps in chemistry. Rannow, M. CZ- 
Chem.-Tech.; 7: No. 1, 39-41(Jan 1978). (In German). 

Vapour jets and liquid ring pumps are being replaced to an 
increasing extent by oil-sealed pumps to suck up solvents; this is for 
operational costs and environmental reasons. By using synthetic oils 
it is possible to run operational temperatures up to 100°C. The 
vapour compatibility of the oil-sealed pumps is thus increased more 
than five-fold. The vapours are transported through the pump with- 
out mixing with the operational liquid and can therefore be almost 
quantitatively recycled at normal pressure and cooled with industrial 
water condensers. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 27715 


27549 (BDX—613-2070(Rev.)) Logic circuit simulation and 
automatic fabrication, Final report. Davis, W.W. (Bendix Corp., 
Kansas City, MO (USA)). Feb 1979. Contract EY-76-C-04-0613. 
58p. Dep. NTIS, PC A04/MF AO1. 

A complete computer-aided system was investigated to assist 
in performing required digital designs. The system contained graph- 
ics, digital simulation, PROM circuit synthesis, and numberical con- 
trol (N/C) wiring control tape software. Only the N/C wiring 
software continues to be used; this program will be transferred to a 
minicompuer. 5 figures. 


27550 (BDX—613-2078(Rev.)) Chemical characterization of a 
polyphosphoric acid etchant. Morin, T.J. (Bendix Corp., Kansas City, 
MO (USA)). Dec 1978. Contract EY-76-C-04-0613. 26p. Dep. NTIS, 
PC A03/MF AOl. 

Sensitivity of an orthophosphoric acid, a polyphosphoric 
acid, and an iron (III) chloride etchant to variations in process 
conditions was examined to determine the potential production 
application of the etchant system in the photolithographic fabrica- 
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tion of pure aluminum circuits. The effects of changes in tempera- 
ture, orthophosphoric acid concentration, polyphosphoric acid con- 
centration, iron (III) chloride concentration and dissolved aluminum 
concentration on etched circuit quality and etch rate were examined. 
The etchant system allows reasonable variation in preparation and 
circuit processing without drastically affecting the etched circuit 
quality. Control of the etchant can be maintained over a broad range 
of temperatures and compositions. 14 figures, 1 table. 


27551 (BDX—613-2116(Rev.)) Contaminant identification for an 
electromechanical unit. Final report. Clay, F.A.; Crabtree, G.E. 
(Bendix Corp., Kansas City, MO (USA)). Mar 1979. Contract EY- 
76-C-04-0613. 30p. Dep. NTIS, PC A03/MF AO1. 

Several sources of iculate and organic contamination on 
piece parts of a complex electromechanical unit were identified and 
established as causing contact loop resistance (clr) and torque fail- 
ures in some assembled units. One source, alumina iculates, was 
reduced by developing a circuit board polishing technique. Another 
source, fractured fibers, was minimized by applying a polyure- 
thane coating to the switch block assembly. Some organic contami- 
nants were effectively reduced by plasma cleaning the piece parts 
and subassemblies. Not all sources of contamination have been 
identified and corrected to date. 


27552 (SLAC-PUB—2209) Prototype crate and module system 
for a high speed top-mounted bus. Gustavson, D.B. (Stanford Linear 
Accelerator Center, CA (USA)). Oct 1978. Contract EY-76-C-03- 
0515. 5p. (CONF-781033—30). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A prototype crate and module system, which uses the top 
surface of the modules both for mechanical support and for electrical 
connection to data and power buses, was built to evaluate its 
potential use in a fast ECL bus environment. Although the system 
was optimized for a wide, fast bus using transmission lines and 
emitter-coupled-logic buffers, the construction has advantages and 
economics which may make it useful in low-performance systems as 
well. Both the front and rear module ends are available for user 
controls and connections. The vertical size of the modules is inde- 

dent of the bus mechanics. Modules can be inserted and removed 
rom either the front or the rear of the rack. Construction details of 
the prototype are given. 8 figures. 


27553 (UCRL—13920) High-speed CCD clock driver. Final 
report. Ryan, C.R. (Michigan Technological Univ., Houghton 
(USA)). 5 Oct 1978. Contract W-7405-ENG-48. 3lp. Dep. NTIS, PC 
A03/MF AOl1. 

Portions of document are illegible. 

The successful operation of yy charge coupled de- 
vices (CCD) requires the generation of large-amplitude properly- 
phased clock signals. The report describes a circuit designed to 
provide the necessary clock signals for a CCD capable of operating 
up to 1000 Ms/s. The CCD requires four clock signals each operat- 
ing up to 250 MHz and phased 90° with respect to each other. An 
amplitude of approximately 10 volts PP is required for the clock 
signals. The system described develops the 90° phase relationship of 
the clocks from a single clock ame at twice the desired output 
frequency and is independent of the clock rate. The bandwidth of 
the circuits extends from DC to the maximum operating frequency. 
The prototype developed on this project was able to provide satis- 
factory performance up to 125 MHz. This deficiency was mainly due 
to the unavailability of high power transistors needed for the output 
circuits. These high power transistors were not received early 
enough in the project to incorporate in the design. 


27554 Modified SCR for optically actuated triggering. Rice, 
W.W.; Oldenborg, R.C.; Wampler, F.B.; Milligan, D.F. (Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Rev. Sci. 
Instrum.; 50: No. 3, 364-368(Mar 1979). 

A simple inexpensive, optically actuated triggering device 
(optical trigger) has been developed for synchronizing pulsed lasers 
with signal gathering instrumentation. The heart of this device is a 
commercially available SCR that has been modified for light activat- 
ed operation. The optical trigger delivers, into a 50-1 load, a pulse 
of either 84 V with a 8.3-ns rise time and 3.5-ys width, or 42 V with 
a 6.2-ns rise time and 7-us width. The device is sensitive throughout 
the visible and near-visible _ It has a transit time of only 2.2 
ns and less than 1-ns jitter. The performance of this optical trigger is 
examined in terms of the criteria of an “ideal” optical trigger and the 
effects of circuit and input parameters on output pulse characteristics 
are discussed. 


27555 Circuit for maintaining constant phototube current in po- 
larization modulation spectroscopy. Modine, F.A. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Rev. Sci. Instrum.; 50: No. 3, 386-387(Mar 1979). 

A description is ag of a control circuit that maintains a 
constant direct current from a photomultiplier tube. The circuit is 
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useful in spectroscopic applications employing ligh modulation at 
high frequencies. 


27556 Measurement of serial data transmission characteristics of 
cables for CAMAC serial systems. Clout, P.N.; Ratcliffe, C.G. 
(Daresbury Lab, Warrington, Cheshire, Engl). JEEE Trans. Nucl. 
Sci.; NS: No. 1, 520-521(Feb 1978). 

This work covers selection of a particular cable for a given 
job. At one extreme is the maximum speed of 5 MHz and the 
maximum point-to-point distance at the authors’ Laboratory, 600 
meters. At the other extreme is the cheapest twisted-pair wire 
available. The attenuation characteristics of some twisted pair cables 
have been measured, and a large cable manufacturer has supplied a 
600 meter length designed to operate successfully at 5 MHz. The 
cost of this cable is os than $1 per meter. The results of data 
transmission tests on these cables for a CAMAC serial data link will 
be presented. The data link uses the same drivers and receivers as the 
serial highway but, being asynchronous, is, if anything, more error 
prone. 


27557 19th midwest symposium on circuits and systems. McPher- 
son, J.D. North Hollywood, CA; Western Periodicals Co. (1976). 
488p. (CONF-7608128—). $57.00. 

From 19. midwest symposium on circuits and systems; Mil- 
waukee, WI, USA (16 Aug 1976). 

Eighty-five papers were presented at the conference. The 
subjects covered include circuit theory, digital signal processing, 
digital and active filters, linear and nonlinear systems, communica- 
tion systems, systems stability, and analog signal processing. (LCL) 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 26723, 27013 


27558 Thermal decomposition apparatus. Kurisu, S.; Oyamoto, 
T.; Ochiai, S.; Miyamoto, H.; Makino, K. (to Mitsubishi Jukogyo 
Kabushiki Kaisha). US Patent 4,074,979. 21 Feb 1978. Filed date 5 
Dec 1975. 8p. 

Waste material heated in the bottom of a thermal decomposi- 
tion furnace is vaporized to create gas flow upwardly within the 
furnace. Cooling means located to have the upwardly flowing gas 
oe thereacross operates to control the temperature of the gas 
leaving the furnace through the upper end thereof so that gaseous 
product having a boiling point above the boiling point induced by 
the cooling means will condense and fall within the furnace onto 
tray means located below the cooling means and adapted to receive 
therein condensed liquid from the cooling means. The tray means 
include orifice means for enabling upwardly flowing gas to come 
into contact with the liquid received in the tray means, and down- 
flow tubes for causing liquid within the tray means to flow down- 
wardly to the bottom of the furnace into contact with heating means. 
Gas flowing upwardly from the heating means passes through the 
orifice means and into contact with the liquid in the tray means. By 
adjustment of the temperature of the cooling means above the tray 
means, exit gas flow is controlled to prevent clogging of the exhaust 
portions of the apparatus by solidification of the decomposition 
product. 


27559 Glass recovery. Morey, B.W. (to Occidental Petroleum 
Corp.). US Patent 4,070,273. 24 Jan 1978. Filed date 11 Aug 1975. 
8p. 

A process is disclosed for recovering purified glass from solid 
waste which includes a predominantly organic fraction and a pre- 
dominantly inorganic fraction both of which contain glass particles. 
The predominantly inorganic fraction is further subdivided into a 
glass-rich fraction containing glass, inorganic, and organic constitu- 
ents. The organic constituents are initially separated from the glass- 
rich fraction. The organics-free fraction is comminuted and screened 
to remove coarse particles greater than a first pedetermined mesh 
size. The residue is classified to remove fine particles less than a 
second mesh size. The resultant mixture, after removal of coarse and 
fine particles, is subjected to froth flotation to form a float containing 
predominantly glass which is recovered for further use. 


27560 Process for the pyrolytic treatment of organic, pseudo- 
organic and inorganic material. Kemp, K.M. US Patent 4,052,265. 4 
Oct 1977. Filed date 12 Jan 1976. 10p. 

Organic and pseudo-organic materials such as waste materi- 
als, for example, are processed in a converter system and decom- 
posed into various usable and reusable forms. Inorganic metals and 
salts are treated likewise in the same converter system and processed 
into various usable and reusable forms. While being carried by a 
conveyor through a controlled atmosphere treatment chamber, vir- 
tually free from combustion supporting air or other oxidizing agents, 
the feed materials is caused to progressively thermally break down 
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into its more basic constituents which flow out of the material is 
caused to progressively thermally break down into its more basic 
constituents which flow out of the material treatment chamber in a 
continuous liquid and gaseous vapor stream. Negative pressure is 
applied upstream from the material treatment chamber to lead the 
liquid and gaseous vapor stream through successive processing 
stages of collection containers, condensers and gas scrubbers. The 
variable negative pressure is sufficient to maintain the pressure in the 
material treatment chamber within a range of slightly above ambient 
pressure. Decomposed matter entrained in and constituted by the 
liquid gaseous, and vapor stream is continuously recovered for use 
and reuse while being cycled through the converter system. 


27561 System for the handling of solid waste. Budoff, H. (to 
Hybud Equipment Corp.). US Patent 4,044,664. 30 Aug 1977. Filed 
date 18 Sep 1975. 6p. 

A system for the handling of solid waste involving multiple 
solid waste handling stations is described. Each station has a hopper 
unit for receiving waste, a storage unit, and a compactor unit for 
transferring and compacting the waste. Each station is provided with 
detector means for detecting a packed storage unit. Adjoining sta- 
tions are operatively interconnected by station selector means. The 
station selector means responds to the detector means to deactivate a 
station having a packed storage unit and to activate an adjoining 
station having an empty storage unit. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 25221, 25336, 25344, 25778, 
25779, 25781, 25782, 25783, 26197, 26206, 26711, 27588 


27562 (ANL/CEN/FE—78-5) Regeneration of sulfated lime- 
stone from FBCs and corrosive effects of sulfation accelerators in 
FBCs. Quarterly report, April—June 1978. Vogel, G.J.; Johnson, I.; 
Chopra, O.K. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 33p. Dep. NTIS, PC A03/MF AOl1. 

These studies support development work in atmospheric and 
pressurized fluidized-bed coal combustion. The problems to be ad- 
dressed in designing a regenerator larger than a PDU unit are 
discussed. Work has begun on the evaluation of rotary kilns (present- 
ly laboratory-scale kilns) as alternatives to fluidized beds for the 
regeneration of partially spent limestone sorbent. The new automat- 
ed 15-cm dia fluidized-bed combustor for measuring corrosion of 
materials of construction in a PDU unit has been completed, and 
preliminary coal combustion runs have been made. Now in progress 
are laboratory-scale experiments to evaluate the corrosiveness of 
salts in a flue gas environment. 


27563 (CONF-780417—, pp 28p, Paper 22) Efficient burner 
characterization by acoustic measurements. Ramohalli, K. (California 
Inst. of Tech., Pasadena). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 


This paper presents the results of a feasibility study aimed at 
acoustic detection of inefficient burner operation. Various design and 
operational features of burners are simulated with a laboratory 
burner. Inefficient operating conditions are specifically created with 
this burner. The acoustic output of the combustion zone is monitored 
with a microphone-amplifier combination. The acoustic information 
is converted to frequency spectra. It is found that there is always a 
distinct difference between the spectra from a burner under different 
operating conditions of oxidizer/fuel ratio. Of the several possible 
spectral quantities, the ratio of the area under the curve at low 
frequencies to high frequencies is shown to correlate with the 
oxidizer/fuel ratio for the burner irrespective of other variables such 
as exit design (open tube, multiple hole, screen, and porous plug 
exits), burner setting (natural reverberation frequencies simulated 
with a shroud over the burner), direction of sound sensing, fuel type 
(methane, ethane and propane) and variations in the flow velocity 
("firing rate” in commercial terminology). The same conclusion is 
seen to be valid in tests on an off-the-shelf commercial burner using 
propane. The more recent observation that the largest difference in 
acoustic spectra occur around 18 KHz is also reported. The obvious 
implication that the noise pattern change is universal with the 
combustion zone and independent of burner geometry and firing 
rates is discussed in the light of the design of a portable acoustic 
instrument for inefficiency detection. 


27564 (CONF-780417—, pp 10p, Paper 38) Modeling of pollut- 
ant production in a NASA swirl-can combustor. Brewster, M.Q.; 
Pratt, D.T. (Univ. of Utah, Salt Lake City). 1978. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 
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A swirl-can, modular turbjet combustor concept has been 
developed by NASA for application to future generation aircraft 
engines. Experimental data, obtained by NASA, for production of 
certain pollutants (HC, CO, NO/sub x/) indicated promise for 
reduction of pollutant emissions below those of conventional spray 
combustors. The results are also encouraging for the use of coales- 
cence/dispersion modeling for the prediction of pollutant formation 
and eventually flame stabilization in high-intensity continuous com- 
bustors. Extensions of the concept to flows lacking the strong 
convective recirculation characteristic of the present system are 
possible, and such work is presently in progress. 


27565 (DOE/ERD—0007) Environmental readiness document: 
small atmospheric fluidized-bed combustion. Commercialization Phase 
III planning. (Department of Ener; y — DC (USA)). Sep 
1978. 34p. Dep. NTIS, PC A03/M 

There is a low to medium po Oe that environmental 
factors will constrain commercialization of atmospheric fluidized- 
bed combustion (AFBC). The overall environmental impact of 
AFBC commercialization will probably be less than the impact of 
conventional fossil fuel combustion systems using flue-gas desulfuri- 
zation. Results of environmental assessments from small scale test 
facilities suggest that AFBC units may be expected to control 
emissions of SO. and NO/sub x/ to levels below those required by 
existing or proposed EPA New Source Performance Standards for 
new large coal-fired boilers. AFBC units have not demonstrated 
particulate controls adequate to meet existing or proposed NSPS; 
however, existing — controls, including baghouses, are 
probably capable of reducing emissions to acceptable levels. FBC 
release of fine particulates could threaten public health due to the 
respirable size of the particulates which can transport absorbed toxic 
organics and trace metals. Since industrial AFBC may substitute for 
oil and gas-fired combustors, site specific impacts on air quality and 
human health will need to be assessed. Because of the large quanti- 
ties of materials generated, solid waste management may increase 
FBC costs. Early tests suggest FBC leachates may contain toxic 
trace metals and organics. Environmentally acceptable methods of 
solid waste disposal will be required. Since suitable disposal sites in 
metropolitan areas may be limited, costs of AFBC units may be 
increased. An overall environmental research and development plan 
for small AFBC has been developed and is presented in Appendix A; 
funds to assess the adequacy of candidate control technology options 
are included. However, it does not include the resource require- 
ments to fully develop and demonstrate commercial control hard- 
ware, process modifications, and/or strategies. 


27566 (FE—2463-15) Industrial application: fluidized bed com- 
bustion process. Quarterly report, July—September 1977. (FluiDyne 
Engineering Corp., Minneapolis, MN (USA)). Nov 1977. Contract 
EX-76-C-01-2463. 24p. Dep. NTIS, PC A02/MF AO1. 

The 18” combustor in-plant waste fuel test program began in 
early August and continued through the reporting period. Prepara- 
tions for the Vertical Slice Combustor 500-hour test were also 
completed and the test was begun. Demonstration plant design 
activity consisted of updating plant load information, development 
of design package format and a schedule. Work was started on 
drawings and specifications for 80% design submittal. 


27567 (HCP/T2461—09) Industrial application of fluidized-bed 
combustion: saturated steam boiler(Georgetown University). Quarterly 
technical progress report, July—September 1978. (Georgetown Univ., 
Washington, DC (USA)). 1978. Contract EX-76-C-01-2461. 16p. 
Dep. NTIS, PC A02/MF AO1. 

This report, which is the —_ quarterly progress report 
under the contract, reflects that significant progress which was made 
during the period on plant construction, boiler fabrication and erec- 
tion, receipt and installation of prepurchased equipment, shop draw- 
ing review and approval, and facility redesign to meet requirements 
of equipment shop drawings. 


27568 (HCP/T2463—27) Industrial application of fluidized-bed 
combustion process: FluiDyne Engineering Corporation. Quarterly 
report, April—June 1978, (FluiDyne Engineering Corp., Minneapo- 
lis, MN (USA)). 1978. Contract EX- eer 2463. 18p. Dep. NTIS, 
PC A02/MF AO1. 

Effort has been concentrated on technology support and 
design of the demonstration plant. Tests were conducted in the 
vertical slice test facility to confirm system performance with 
double-screened coal that had not been thermally dried and to 
confirm 780°F process air temperature. Additional work was done 
on the solids handling system design and FBC shop drawing for the 
demonstration facility. 


27569 (HCP/T2471—9) Industrial application fluidized bed com- 
bustion category III: indirect fired heaters. Quarterly technical report 
No, 9, July—September 1978, (Exxon Research and Engineering Co., 
Florham Park, NJ (USA). Engineering Technology Dept.). 1978. 
Contract EX-76-C-01-2471. 44p. Dep. NTIS, PC A03/MF AOI. 
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A program is underway to evaluate the technical and eco- 
nomic potential for the application of fluidized bed combustion to 
refinery and petrochemical plant indirect fired process heaters. Two 
pertinent areas not being addressed in the on-going boiler oriented 
programs and which are being investigated here concern the effects 
of larger tube size and hydrocarbon coking. Phase I of the program 
consists of the design, construction and operation of three laboratory 
facilities to carry out these studies. Fluidized bed performance 
studies, including bed mixing and density measurement, have been 
completed on six alternative tube bundle configurations ranging 
from 2-inch to 6-inch diameter tubes arranged on nominal 2-diame- 
ter, 3-diameter, and 4-diameter horizontal spacing. Conductive/con- 
vective heat transfer coefficients as a function of tube size, location 
and surface orientation have also been obtained on these same bundle 
configurations and on isolated single tubes. Finally, evaluations have 
been made on the effect of altering the tube-to-grid dimensions and 
of operating with limestone beds of different particle size distribu- 
tions. A Process Stream Coking Test Unit has been commissioned 
and is being used to study the parameters affecting coke laydown on 
the intone surfaces of hydrocarbon containing tubes under condi- 
tions of high temperature and heat transfer rate. Five test runs have 
been completed. The preliminary data analysis shows that in addition 
to film temperature, mass velocity is an important parameter in 
controlling coking rate. Design, procurement and construction activ- 
ities are underway for the third laboratory facility which will be a 
“hot” coal-fired fluidized bed combustor. The status of the construc- 
tion is described. 


27570 (HCP/T2471—21) Industrial application of fluidized bed 
combustion, category III indirect fired heaters. Quarterly technical 
report No. 7, January—March 1978, (Exxon Research and Engineer- 
ing Co., Florham Park, NJ (USA). Engineering Technology Dept.). 
Jul 1978. Contract EX-76-C-01-2471. 57p. Dep. NTIS, PC A04/MF 
AOl. 

A program is underway to evaluate the technical and eco- 
nomic potential for the application of fluidized bed combustion to 
refinery and petrochemical plant indirect fired process heaters. The 
strategy of the program is to build on available boiler oriented FBC 
technology. Two pertinent areas not being addressed in the on-going 
boiler oriented programs and which are being investigated here 
concern the effects of larger tube size and hydrocarbon coking. 
Phase I of the program consists of the design, construction, and 
operation of three laboratory facilities to carry out these studies. 

uidized bed performance studies, including bed mixing and density 
measurement, have been completed on six alternative tube bundle 
configurations ranging from 2-inch to 6-inch diameter tubes arranged 
on nominal 2-diameter, 3-diameter and 4-diameter horizontal spac- 
ing. Conductive/convective heat transfer coefficients as a function 
of tube size, location and surface orientation have also been obtained 
on these same bundle configurations and on isolated single tubes. 
Finally, evaluations have been made on the effect of altering the 
tube-to-grid dimensions and of operating with limestone beds of 
different particle size distributions. A Process Stream Coking Test 
Unit has been commissioned and is being used to study the param- 
eters affecting coke laydown on the internal surfaces of hydrocar- 
bon-containing tubes under conditions of high temperature and heat 
transfer rate. Design and early procurement activities are underway 
for the third laboratory facility which will be a “hot”, coal-fired, 
fluidized-bed combustor. This facility will be used to study overall 
heat transfer coefficients and combustion performance. 


27571 (ORNL/TM—6444) Analysis of air distributor plates 
from atmospheric fluidized combustors: Rivesville and Alexandria. 
King, R.T.; Gray, R.J.; Leitnaker, J.M.; Ratcliff, L.T.; Houck, C.W. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 45p. Dep. NTIS, PC A03/MF AO1. 

Samples of perforated Type 310 stainless steel plates that 
were used as the air distributor grids for the Rivesville, West 
Virginia, and Alexandria, Virginia, atmospheric fluidized-bed com- 
bustors together with unexposed plate material were examined to 
determine the cause of cracking of the Rivesville plate. Intergranular 
cracks in the Rivesville plate are associated with massive sigma 
phase precipitates on grain boundaries. Both plates buckled during 
service, probably because of thermal stresses, but the greatest meas- 
ured strain occurred in the Alexandria plate. Some operating history 
differences might explain why the Alexandria plate buckled but did 
not fail. Either designing new air distributors to reduce thermal 
expansion strains or to allow free expansion or selecting a material 
that can deform under the service conditions without cracking might 
improve future plant operations. 


27572 Method of burning a fossil fuel. Whelan, J.M. (to Univ. of 
Southern California). US Patent 4,076,486. 28 Feb 1978. Filed date 5 
Aug 1976. 28p. 
A method is disclosed for burning a fossil fuel and air with 
the emmission of an exhaust gas consisting essentially of atmospheric 
carbon dioxide and water vapor and essentially free of carbon 
monoxide, hydrocarbons and nitric oxide, which comprises burning 
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the fossil fuel at a temperature between 1000°C and 1500°C with less 
than the stoichiometric amount of atmospheric oxygen required for 
complete combustion of the fossil fuel to yield a combustion gas 
containing uncombusted fossil fuel, partially combusted fossil fuel, 
water vapor, carbon dioxide, carbon monoxide, and atmospheric 
nitrogen, said carbon dioxide and carbon monoxide being in the ratio 
of 100 parts carbon dioxide to between 1 and about 11 parts carbon 
monoxide; combining said combustion gas with a predetermined 
amount of an oxygen containing gas to give at last a 1% excess of 
the stoichiometric amount of oxygen for oxidizing the uncombusted 
and partially combusted fossil fuel and carbon monoxide; and passing 
the resulting mixture over a novel ceramic catalyst at a temperature 
between about 200°C and about 1000°C. The usable heat energy of 
said combustion gas may be employed for work. The fossil fuel may 
also contain sulfur which is oxidized to sulfur trioxide by said 
catalyst in the presence of excess oxygen. 


27573 Combustion and furnaces. 8th German flame day. Voss- 
Spilker, P. (Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Inst. fuer Waermetechnik und Industrieofenbau). 
Waerme; 83: No. 6, 104-105(Dec 1977). (In German). 

From VDI conference on combustion and firings (8. german 
flame day); Clausthal-Zellerfeld, Germany, F.R. (13 - 14 Oct 1977). 

The article gives a report on the papers read on the subject 
‘fluidized-bed furnaces’, on the design of fluidized-bed furnaces for 
the combustion of waste sludge, on the fluidized-bed combustion of 
wastes with a high water content, and on the effect of the operation- 
al parameters of a laboratory-size fluidized-bed furnace on its pollut- 
ant emissions. 


27574 Low emission combustion chamber. Markowski, S.J.; 
Nolan, J.J. (to United Technologies Corp.). US Patent 4,045,956. 6 
Sep 1977. Filed date 26 Mar 1976. 14p. 

A low emission combustion chamber is disclosed in which 
vitiated products of combustion from a pilot burner are caused to 
swirl about the combustion chamber axis before fuel droplets are 
introduced into the vitiated, swirling combustion products for flash 
vaporization therein to produce a vaporized, swirling, vitiated fuel- 
air mixture so as to effect ignition lag until swirling combustion air 
can be mixed with the swirling mixture to molecularly premix the 
fuel and air and increase its oxygen content to reduce the ignition lag 
to effect autoignition at an equivalence ratio less than 1 so as to 
effect high-rate, lean burning in the primary combustion chamber. 


27575 Coal burner. Trozzi, N.K. (to Foster Wheeler Energy 
Corp.). US Patent 4,043,512. 23 Aug 1977. Filed date 23 Jan 1976. 
6p. 

A burner for use in a vapor generator is disclosed having an 
outlet feeding the combustion zone of the generator with a mixture 
of fuel and air in a controlled turbulent flow. The housing for the 
burner has a relatively small diameter so that a relatively small 
amount of primary air is sufficient to carry the fuel to the burner 
nozzle. At least one atomizer is fitted in an opening of the burner 
housing for introducing atomizing air in a generally tangential direc- 
tion relative to the axial flow of the fuel. The air creates turbulence 
so as to swirl the fuel and distribute same in a controlled manner to 
provide for even burning of the fuel in the combustion zone. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 25284, 27469 


27576 (DIB—78-09-500) A report on the mining and exploration 
equipment market in Australia. Foreign market survey report. (Price 
Waterhouse Associates, Sydney (Australia)). Jun 1978. 85p. U.S. 
sales only for 8 months. Available to foreign addresses in Apr 79. 

The market research was undertaken to study the present and 
potential US share of the market in Australia for mining and explora- 
tion equipment; to examine growth trends in Australian end-user 
industries over the next few years; to identify specific product 
categories that offer the most promising export potential for US 
companies; and to provide basic data which will assist US suppliers 
in determining current and potential sales and marketing opportuni- 
ties. The trade promotional and marketing techniques were also 
reviewed. 


27577 Research aids deep level mine productivity. Coal, Gold 
Base Miner. South. Afr.; 26: No. 10, 66-67, 71(Oct 1978). 
Simultaneous to the development of the new chilled service 
water concept, Research Services of the Chamber of Mines of South 
Africa has introduced Vitamin C supplementation which has led to a 
substantial gain in productive shifts in our deep gold mines. As the 
industry has to acclimatize some 350,000 men annually, this new 
development represents a significant contribution to productivity. A 
new type of dry ice jacket has now also been perfected by Research 
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Services. Correctly applied, this microclimate jacket should provide 
a worthy contribution to containing mining costs. 


27578 Analysis of the use of hydraulic excavators in mining. 
Indian Min. Eng. J.; 17: No. 7, 13-15(Jul 1978). 

Looking at the development of Earthmoving machines over 
the past few decades, it can be observed that there is a tendency to 
manufacture bigger and more sophisticated machines. Many differ- 
ent types of earthmoving equipment were designed, manufactured 
and improved from time to time and cable operated shovels, track/ 
wheel loaders were dominant for many decades. The concept on 
which the cable operated shovels work is more than 100 years old. 
Improvements have reached a stage, where further improvements 
are not possible. Realizing this, the quest for new kind of loading 
equipment started about 2 to 3 decades back. It was during this 
process that the Hydraulic Excavators were invented. During the 
initial stage, the Hydraulic Excavators operated on low pressure 
hydraulic systems which had many disadvantages so that it could not 
be used for mining. But with the introduction of the high pressure 
hydraulic system, there was a radical change in the outlook. Today 
almost all sizes of cable shovels up to about 6 to 8 m are being 
replaced with these Hydraulic Excavators. To understand fully what 
has really made possible the advent of Hydraulic Excavators capable 
of quarry operation, it is necessary to consider the basic hydraulic 
concept and the developments over the past few years. 


27579 Stable pit drilling out of the solid. Henneke, J. Glueckauf; 
114: No. 9, 395-397(May 1978). (In German). 


27580 “Hot muck” mining methods. Headey, G.S.; Bloomer, 
T.O.; Glennie, J.A. (Cominco Ltd, Kimberley, BC). Trans. Can. Inst. 
Min. Metall.; 80: 100-106(1977). 

The occurrence of hot ore, locally referred to as hot muck, at 
the Sullivan Mine reflects a complex history and inter-relations of 
fire origins which have only recently become well understood. 
Techniques have been developed to predict potential hot ore occur- 
rences. Pillar designs have been modified to allow production in 
small and easily handled stages. As a result, no fires have occurred in 
pillars blasted near the present hot pillars. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 25362, 25394, 25395, 25414, 25415 


27581 Engineering innovation for subsea pipe line connections. 
Brown, R.J. (R.J. Brown and Assoc, The Hague, Neth). Pipe Line 
Ind.; 49: No. 2, 47-51(Aug 1978). 

A new method has been developed which enables the con- 
necting system to be placed on the platform, and allows most of the 
work to be accomplished from the platform itself. The new tech- 
nique involves accurate positioning of the lead end of the pipe line 
within a prescribed target area on the seafloor, and then deflecting 
the line sideways to mate with a wellhead or other subsea installa- 
tion. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 26231, 26242, 26243, 26972, 
27003, 27005, 27472, 27804, 28160, 28161 


27582 (PB—283021) Research and development and cost projec- 
tions for air pollution control equipment. Final report August 1977— 
January 1978. McIlvaine, R.W.; Ardell, M. (McIlvaine Co., North- 
brook, IL (USA)). Jun 1978. 32p. NTIS PC A03/MF AOl1. 

The report gives projections for the installed cost of fabric 
filters and electrostatic precipitators (ESPs) for the removal of 
particulate matter and for the installed cost of scrubbers for the 
removal of both particulates and sulfur oxides. The projections, 
utilizing a large and unique data base, project the installed cost of the 
equipment annually through the year 1982. Similar projections are 
made for annual research and development expenditures by manu- 
facturers of scrubbers, ESPs, and fabric filtration systems. Differ- 
ences between the reported projections and those made routinely by 
other organizations are explained in the light of the size of the 
Mcllvaine data base, reported to be considerably larger than other 
similar data bases. 


27583 (PB—283109) Emission reduction on two industrial boilers 
with major combustion modifications. Final report January 1976— 
January 1978, Carter, W.A.; Buening, H.J.; Hunter, S.C. (K VB, Inc., 
Tustin, CA (USA)). Jun 1978. Contract EPA-68-02-2144. 177p. 
(KVB—6004-734). NTIS PC A09/MF AO. 
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The report gives results of a study of the effects on pollutant 
emissions of extensive combustion modifications on two industrial 
boilers. Staged combustion, variable excess air, and variable air 
preheat were evaluated while firing natural gas or No. 6 fuel oil in a 
watertube boiler rated at 16 MW thermal input (55 million Btu/hr). 
Reductions in NOx of 31% for natural gas and 42% for No. 6 fuel oil 
were obtained when excess air was optimized and staged air was 
introduced through injection ports in the furnace side, as far down- 
stream from the burner as practical. Combined lowered air preheat 
and staged combustion reduced NOx by 70% while firing natural 
gas. In a watertube boiler rated at 6.5 MW thermal input (22 million 
Btu/hr), flue gas recirculation, staged combustion, and variable 
excess air were evaluated while firing natural gas, No. 2 fuel oil, or 
No. 6 fuel oil. The maximum NOx reduction for natural gas was 
79% with flue gas recirculation and lowered excess air. A 77% NOx 
reduction was obtained for No. 2 fuel oil with combined modifica- 
tions. Since NOx reduction for heavy fuel oil has been very difficult 
to achieve, the most significant result in the program was a 55% 
NOx reduction, obtained with a combination of modifications while 
firing No. 6 fuel oil. Trace species and organics emissions were 
measured while firing No. 6 fuel oil. 


27584 (PB—283973) Evaluations of novel particulate control de- 
vices. Final report June 1974—January 1978. McCain, J.D. (Southern 
Research Inst., Birmingham, AL (USA)). Jun 1978. Contract EPA- 
68-02-1480. 97p. (SORI-EAS—78-347-3344F). NTIS PC A05/MF 
A0l. 

The report gives results of fractional and overall mass effi- 
ciency tests of four novel particulate control devices. Three were 
wet scrubbers: an Aronetics (Chemico) Two-Phase Jet Scrubber, an 
Entoleter Centrifield Scrubber, and a CEA Variable-Throat Venturi 
Scrubber. The fourth was a Rexnord Gravel-Bed Filter. The devices 
were used for controlling emissions from a submerged-arc ferroalloy 
furnace, an asphalt batching plant, a pulverized-coal-fired utility 
boiler, and a portland cement clinker cooler, respectively. Total flue 
gas particulate mass concentrations and emission rates were deter- 
mined at device inlets and outlets by conventional techniques. Inlet 
and outlet emission rates as functions of particle size were deter- 
mined on a mass basis using cascade impactors for sizes from about 
0.5 to 5 micrometers, and on a number basis for sizes smaller than 1 
micrometer using optical and diffusional and/or electrical mobili 
methods. The report includes brief descriptions of the control de- 
vices and the process on which each was utilized, the measurement 
methods, inlet and outlet size distributions, and overall and fractional 
efficiencies. 


27585 (PB—284073) Effects of interfacial properties on collec- 
tion of fine particles by wet scrubbers. Final report June 1975— 
December 1977. Woffinden, G.J.; Markowski, G.R.; Ensor, D.S. 
(Meteorology Research, Inc., Altadena, CA (USA)). Jun 1978. Con- 
tract EPA-68-02-2109. 75p. NTIS PC A04/MF AOl1. 

The report gives results of an analysis of typical wet scrubber 
models to determine the effects of surface tension on particle remov- 
al efficiency. Particle capture (removal) is a two-step process: colli- 
sion of a particle with a spray droplet, and coalescence with the 
droplet. A change in surface tension of the scrubber water can 
influence both steps. The coalescence process (after a _—- col- 
lides with a scrubber droplet) has been described by a film-thinni 
model that assumes that coalescence is controlled by the thinning 
rate of an air or vapor layer trapped between an impacting particle 
and droplet. If the film thins and ruptures before the particle 
rebounds, coalescence occurs. The thinning model predicts that a 
reduction in droplet surface tension allows deeper —— penetra- 
tion into the droplet. The escaping vapor film therefore has a longer 
more resistive path, resulting in longer thinning times, thus reduced 
coalescence probability. When the surface tension of a scrubber 
liquid is modified, collection efficiency may be slightly improved or 
degraded depending on the spray droplet sizes and the sizes of 
particles being removed. 


27586 Removing sulfur dioxide from exhaust air. Germerdonk, 
R.; Jonas, A. (to Bayer Aktiengesellschaft). US Patent 4,133,650. 9 
Jan 1979. Priority date 28 May 1976, German, Federal Republic of 
(F.R. Germany). 8p. 

A method for removing sulfur oxides from flue gases is 
described. An absorption solution of glutaric acid buffered to a pH 
of about 3.5 to 6.5 is used. The concentration of the glutaric acid is 
from about 40 to 90% of the saturation concentration, its tempera- 
ture is from about 20 to 25°C, it has a concentration of heavy metal 
ions no more than about 10~* mole/1, and to improve the separation 
of SO, from the absorption solution, steam is introduced into at least 
one separator in from about 0.01 to 0.1 kg/1 of solution to be 
desorbed. 


27587 Scrubber for blast furnace gas. De Cardenas, R.R. (to De 
Cardenas S.p.A.). US Patent 4,133,655. 9 Jan 1979. Priority date 25 
Feb 1976, Italy. 8p. 
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The scrubber has a primary purifying unit and a secondary 
purifying and pressure adjusting unit in series with the primary unit. 
The primary purifying unit includes venturi having a divergent- 
constant diameter-convergent core in which the gas experiences a 
pressure loss and is subjected to a first washing with water. The 
secondary purifying unit comprises a multistage venturi including a 
first stage having a constant-diameter annular passage, followed by a 
diffuser section and at least one adjustable stage in series with the 
first stage which defines an annular passage of variable size. 


27588 Method of removing sulfur emissions from a fluidized-bed 
combustion . Vogel, G.J.; Jonke, A.A.; Snyder, R.B. (to Dept. 


of Energy). US Patent 4,091,076. 23 May 1978. Filed date 7 May 
1976. 6p. 


PAT-APPL-684,419. 

Alkali metal or alkaline earth metal oxides are impregnated 
within refractory support material such as alumina and introduced 
into a fluidized-bed process for the combustion of coal. Sulfur 
dioxide produced during combustion reacts with the metal oxide to 
form metal sulfates within the porous support material. The support 
material is removed from the process and the metal sulfate regenerat- 
ed to metal oxide by chemical reduction. Suitable pore sizes are 
originally developed within the support material by heat-treating to 
accommodate both the sulfation and regeneration while still main- 
taining good particle strength. 


27589 Method for sulfur dioxide control. Nikolai, W.L. US 
Patent 4,076,793. 28 Feb 1978. Filed date 22 Jan 1976. 14p. 

A method and apparatus are disclosed for removing sulfur 
dioxide from a gas stream such as a stack gas stream utilizing an 
aqueous slurry of manganous hydroxide as an absorbant and utilizing 
a regeneration of manganous hydroxide from manganous sulfate 
thereby produced. 


27590 Waste gas purification apparatus. Oshida, N.; Ando, E. 
(to Kabushiki Kaisha Sato Gijutsu Kenkyusho). US Patent 4,076,504. 
28 Feb 1978. Filed date 29 Jul 1976. 10p. 

A waste gas purification apparatus is disclosed which has an 
elongated vertical hollow furnace shaft adapted to receive pebbles 
therein with a waste gas inlet at the lower end with a pebble 
discharge means at said lower end. At the top of the tis a 
narrow exhaust gas duct with a pebble feed chute, a pebble charge 
device and a pebble recirculating tube extending from the discharge 
may mone to the charge device. A blower is coupled to the gas inlet 
for force feeding waste gas through said gas inlet. At the upper end 
of the shaft is an inactive travel zone. Between the inactive travel 
zone and the lower shaft is an intermediate shaft with a temperature 
control chamber in parallel with said intermediate shaft. Pebbles 
move downwards in the shaft from the inactive travel zone to the 
discharge hoppers and are recirculated to the upper end while waste 
gas is fed to the lower end and travels up through the shaft, a 
portion of the gas passing through the temperature control chamber, 
the clean gas leaving the upper end. 


27591 Wet electrostatic precipitators. Bakke, E. (to United 
States Filter Corp.). US Patent 4,074,983. 21 Feb 1978. Filed date 14 
Jan 1976. 18p. 

The precipitator includes main sections each having a plural- 
ity of spaced parallel collection plates with discharge electrodes 
being interposed between the collection plates. The plates extend in 
the direction of flow of a gaseous medium. Sprays of water are 
continuously directed against the collection plates. The gas enters 
through a diverging inlet section in which there are arranged several 
sets of baffles in longitudinal spaced relation. Each set of baffles 
includes at least two rows of channels extending at a slight angle to 
the vertical. The channels in each row are spaced apart a distance 
greater than their width, and the rows are offset so that each channel 
in a second row is opposite a space between channels in a first row. 
Sprays direct water on the upstream surfaces of the baffles in each 
set, said sprays being directed both in the direction of flow of the 
gaseous medium and transverse thereto. Following the inlet section 
there is a transverse electrostatic precipitator section in which sets of 
baffles are arranged transverse to the direction of flow of the 
gaseous medium upstream and downstream of the transverse dis- 
charge electrodes. Water sprays are continuously applied to the 
latter baffles. An extended discharge section is provided upstream 
and downstream of the main precipitator sections including trans- 
verse baffles and electrodes for applying a field toward said baffles 
from said main sections along the path of the medium. The final 
section is a transverse electrostatic precipitator section defining a 
mist eliminator, the baffles of which may be sprayed intermittently as 
required. An outlet section following the mist eliminator section is 
provided with a set of baffles the rows of which are in overlapping 
relation so that there is no “open” flow. 


27592 Process for the production of sorbent solids for use in the 
desulfurization of gases. McGauley, P.J. US Patent 4,061,716. 6 Dec 
1977. Filed date 18 Jun 1976. 20p. 
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A process for the preparation of iron-bearing and calcium- 
bearing sorbent solids for use in the desulfurization of gases is 
disclosed. The process involves mechanical procedures for generat- 
ing porous agglomerated solids that are high in surface area and 
uniquely suitable in both particle size and mechanical properties for 
a in gas-solids contacting equipment of conventional 
design. The process also involves the use of water in the agglomer- 
ation procedures in quantities controlled to react both chemically 
and mechanically with solid components of the feed materials and to 
generate adhesive cement between finely divided solids in porous 
agglomerated particles of the sorbent product. 


27593 Absorption process. Houle, J.F. US Patent 4,060,398. 29 
Nov 1977. Filed date 18 Aug 1976. 2p. 

An absorption process is disclosed which consists of supply- 
ing impure sulfur-containing exhaust gases into a gas supply which 
conduit defines a vertically-upward path followed by a vertically- 
downward path. The end of the vertically-downward path leading 
to a branch has an outlet opening communicating with a water- 
cooled bath, through which bath containing sulfuric acid a conduit 
for the continued passage of the exhaust gases extends in an end-to- 
end manner, the conduit for the continued passage of the exhaust 
gases extends in an end-to-end manner, the conduit at its inboard end 
defining an inlet opening disposed above the level of the sulfuric acid 
in the bath and the conduit at its outboard end turning upon itself to 
define an outlet opening disposed below the level of the sulfuric acid 
in the bath while the outboard end of the bath communicates with a 
gas outlet conduit venting the cleansed air to atmosphere by a 
vacuum pump. 


27594 Process for removing sulfur-containing gases from waste 
gases. Mandelik, B.G. (to Pullman Inc.). US Patent 4,060,588. 29 
Nov 1977. Filed date 22 Dec 1975. 14p. 

Sulfur-containing compounds, paticularly sulfur dioxide, are 
removed from stack gas streams by wet scrubbing the gases wherein 
an alkaline earth metal sulfate and/or sulfite are formed. Example 
processes are lime/-limestone and Double Alkali scrubbing process- 
es. These processes produce sludge material containing primarily the 
alkaline earth metal sulfate which is disposed of only with significant 
difficulty. An improvement is described herein whereby the aqueous 
sludge is reduced in contact with sufficient coal to produce the 
corresponding sulfide and effluent gases from the reduction step 
having a sufficient heating value to be used to dry the mixture of 
sludge and coal prior to the reducing step. The alkaline earth metal 
carbonate and elemental sulfur are recovered from the sulfide. 


27595 Practical look at dust control. Lenox, A.E. (Continental 
Air Products, NJ). Heat., Piping Air Cond.; 49: No. 11, 75-77(Nov 
1977). 

Practical considerations dealing with cyclone, scrubber, and 
bag filter operation for dust control are reviewed. The causes of dust 
dampening in dry collector systems are summarized. Techniques for 
overcoming moisture-related problems are discussed. Cyclone col- 
lectors are described. Such collectors adapt very well to all t 
and shapes of dust, ranging from discrete dust particles to chips, 
paper streamers, and lint. Scrubber filters are simple in operation and 
easy to maintain. Fabric filter collectors are also considered. The 
new generation of dust control systems will emphasize the energy- 
and space-saving features without compromising emission standards. 
The old systems will be updated to reflect energy conservation 
concerns. To succeed completely, new and old systems will have to 
incorporate the practical side of system design. (4 photos) 


27596 Reduction of gaseous pollutants in combustion flue gas. 
Craig, G.D.; Feuling, D.T.; LaHaye, P.G. (to Aqua-Chem, Inc.). US 
Patent 4,050,877. 27 Sep 1977. Filed date 9 Oct 1975. 10p. 

Fuel is burned in a primary combusion chamber with less than 
the air required for stoichiometric combustion so that the combus- 
tion gases have a high carbon monoxide (CO) and hydrocarbon 
content and the temperature of the gases is held below that at which 
significant nitrogen oxides (NO2) would be produced. The combus- 
tion gases are then passed through a secondary combustion zone in 
which more air is injected into the gas stream to oxidize the CO and 
hydrocarbons to carbon dioxide (CO2). The secondary burner com- 
prises a plurality of foraminous tubes through which secondary air is 
emitted. Combustion in the secondary zone is maintained at a tem- 
perature below that at which nitrogen oxides (NO/sub x/) will be 
produced in significant quantities. 


27597 Method for the heat recovery in the processes of the 
removal of nitrogen oxides from exhaust gases. Shiga, S.; Katsumata, 
T.; Okamoto, Y.; Hikasa, T. (to Sumitomo Chemical Co., Ltd.). US 
Patent 4,051,225. 27 Sep 1977. Priority date 18 Dec 1974. 8p. 

A method is disclosed for heat recovery in the processes of 
the removal of nitrogen oxides from exhaust gases containing sulfur 
oxides and nitrogen oxides by a catalytic or non-catalytic reduction 
thereof with ammonia. After passing through the reaction zone for 
the reduction of nitrogen oxides the down flow gases are subjected 
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to the submitted air in a heat exchanger. The process is characterized 
in that the molar ratio of ammonia to sulfuric anhydride and the 
concentration of steam in the gases at the inlet of the heat exchanger 
is controlled in the range of O< NH3/SOs <2, preferably O< NHs-/ 
SO; < 1.5 and more than 12% by volume, preferably more than 15% 
by volume, respectively, and thereby the process can continuously 
proceed without the production of ammonium sulfate and the depo- 
sition or adhesion thereof onto the surface of the various devices in 
the apparatus therefor. 


27598 Method of conditioning flue gas to electrostatic precipita- 
tor. Bennett, R.P.; O'Connor, M.J. (to Apollo Chemical Corp.). US 
Patent 4,043,768. 23 Aug 1977. Filed date 5 Apr 1976. 12p. 

The collection characteristics of particles entrained in a parti- 
cle-laden gas for collection by an electrostatic precipitator ar im- 
proved by injecting finely divided ammonium sulfate into a particle- 
laden gas stream formed by the burning of coal while the gas has a 
temperature of 590 to 900°C. Sufficient ammonium sulfate is injected 
to provide 75 to 1,250 grams per metric ton of coal burned to form 
the gas. After injection, the stream is directed through a heat 
exchange means and finally into the precipitator to collect the 
particles therein. 


27599 SO, removal process. Balmat, J.L. (to E.I. Du Pont de 
Nemours and Co.). US Patent 4,042,668. 16 Aug 1977. Filed date 15 
Oct 1975. 8p. 

Sulfur dioxide is removed from oxygen-containing gases by 
contacting them with water having dispersed therein a chelate of 
manganese and a B-diketone. The sulfur dioxide is oxidized to SOs 
and absorbed into the water thus forming sulfuric acid. 


27600 Method of cleaning waste gas containing a fluorine compo- 
nent. Ishiwata, S.; Ozaki, K. (to Asahi Fiber Glass Co. Ltd.). US 
Patent 4,042,667. 16 Aug 1977. Filed date 17 Apr 1975. 10p. 

A method is disclosed for cleaning a fluorine-containing 
waste gas evolved from a furnace, by contacting said gas with a 
fluorine-reactive powder and filtering the fluorine-reactive powder 
by a filter, an improvement comprising cooling the waste gas to 150 
to 400°C; feeding a fluorine-reactive powder into the cooled waste 
gas; passing the cooled waste gas through a filter on which the 
fluorine-reactive powder is deposited so as to react with the fluorine 
component of the waste gas; and removing the deposited powder 
layer from the filter. 


27601 Sulfur recovery process. Forbes, J.T. (to UOP Inc.). US 
Patent 4,041,131. 9 Aug 1977. Filed date 14 Oct 1975. 10p. 

An improved sulfur recovery process is disclosed. Sulfur 
oxides are removed from stack gases with an acceptor. Sulfur oxides 
are recovered from the acceptor in a periodic regeneration step. The 
sulfur oxides in the regeneration off-gas are concentrated by use of 
an absorber-stripper. The absorber absorbs sulfur oxides with an 
absorbent, and the stripper liberates concentrated sulfur oxides from 
the absorbent. Key feature of the process is use of two vessels to 
contain absorbent. Only when significant amounts of sulfur oxides 
are being absorbed is absorbent sent to a rich absorbent holding tank. 
Regenerated absorbent and absorbent from the absorber which does 
not contain much sulfur oxides are sent to the lean absorbent tank. 
Main advantage of operating with two tanks is optimum use of the 
stripper, which is fed with absorbent containing a constant and high 
concentration of sulfur oxides. 


27602 Method for removing sulfur oxide from waste gases and 
recovering elemental sulfur. Moore, R.H. (to Battelle Memorial Inst.). 
US Patent 4,041,142. 9 Aug 1977. Filed date 8 Dec 1975. 8p. 

A continuous catalytic fused salt extraction process is de- 
scribed for removing sulfur oxides from gaseous streams. The gas- 
eous stream is contacted with a molten potassium sulfate salt mixture 
having a dissolved catalyst to oxidize sulfur dioxide to sulfur trioxide 
and molten potassium normal sulfate to solvate the sulfur trioxide to 
remove the sulfur trioxide from the gaseous stream. A portion of the 
sulfur trioxide loaded salt mixture is then dissociated to produce 
sulfur trioxide gas and thereby regenerate potassium normal sulfate. 
The evolved sulfur trioxide is reacted with hydrogen sulfide as in a 
Claus reactor to produce elemental sulfur. The process may be 
advantageously used to clean waste stack gas from industrial plants, 
such as copper smelters, where a supply of hydrogen sulfide is 
readily available. 


27603 Process for removing sulfur from waste waters containing 
sulfuric acid. Alagy, J.; Busson, C.; Cessou, M. (to Institut Francais 
du Petrole). US Patent 4,039,649. 2 Aug 1977. Priority date 14 Aug 
1974, France. 20p. 

A process is disclosed for recovering sulfur from waste 
waters containing sulfuric acid. The process consists of reacting in a 
first step, the waste water with an aqueous solution of ammonium 
sulfite, separating the formed sulfur dioxide from the solution, react- 
ing the resulting solution in a second step with calcium oxide to form 
calcium sulfate and an aqueous ammonia solution, vaporizing ammo- 
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nia therefrom, reducing the calcium sulfate by means of carbon to 
form calcium oxide and sulfur dioxide, contacting said vaporized 
ammonia with said sulfur dioxide and with water, thereby forming 
an aqueous solution of ammonium sulfite, which is joined to that 
used in the first step and recycling at least a _ of the calcium oxide 
obtained by reduction of the calcium sulfate to the second step. 


27604 Flue gas desulfurization sorbent. Cull, N.L.; Smith, W.M. 
(to Exxon Research and Engineering Co.). US Patent 4,039,478. 2 
Aug 1977. Filed date 10 Jan 1975. 16p. 

Sulfur dioxide is removed from gas mixtures, such as flue gas, 
by contacting the gas mixture with a solid sorbent comprising a 
porous gamma-alumina base, about 2 to 20 (based on alumina) of a 
coating of a refractory oxide such as titanium dioxide, zirconium 
dioxide, or silica, and an active material, such as copper oxide, which 
is capable of selective removal of sulfur oxides from a gas mixture. 


27605 Method of removing SO. and/or other acid components 
from waste gases. Bechthold, H.; Bottger, P. (to Walther and Cie 
AG). US Patent 4,039,304. 2 Aug 1977. Priority date 28 Jun 1974, 
German, Federal Republic of (F.R. Germany). 8p. 

Waste gas is contacted with a solution of a salt from a 
pollutant of the gas. This solution is obtained from an-other stage of 
the process used for cleansing or purifying the gas. The resulting 
mixture of gas and solution is subjected to vaporization so as to 
obtain a dry gaseous substance constituted by the waste and the 
evaporated solvent for the salt. The gaseous substance thus formed 
contains crystals of the salt as well as the pollutant present in the 
original waste gas. The salt crystals and other solid particles are 
removed from the gaseous substance in the form of a dry solids 
mixture. The gaseous substance is subsequently mixed with an ab- 
sorption fluid such as an ammonia solution in order to wash out and 
redissolve any salt crystals which may remain in the gaseous sub- 
stance and in order to remove the pollutant present in the original 
waste gas from the gaseous substance. The pollutant and the redis- 
solved salt crystals form a salt solution together with the tion 
fluid and it is this salt solution which is brought into contact with the 
waste gas. The gaseous substance is exhausted to the atmosphere 
after being mixed with the absorption fluid. 


POWER CYCLES 


BRAYTON 
REFER ALSO TO CITATION(S) 26351, 26691, 26909, 27080 


RANKINE 
REFER ALSO TO CITATION(S) 26691, 27100 


STIRLING 


27606 Stirling engine. Watson, S.C. US Patent 4,107,925. 22 
Aug 1978. Filed date 14 Mar 1977. 12p. 

An eight-cylinder rotary Stirling cycle engine is described 
that includes first and second cylinder banks each comprising four 
cylinders having a fire box about the upper end of the cylinders and 
cooling fins about the lower end of the cylinders. The four cylinders 
of each bank are disposed about the centrally located longitudinal 
axis of each cylinder bank. A spacer divides each cylinder into a 
displacer cylinder and a power cylinder. A power piston and a 
displacer piston are disposed respectively in the power cylinder and 
the displacer cylinder and are rigidly connected together by a shaft. 
The lower portion of each displacer cylinder adeben a displacer 
port, while the upper portion of each power cylinder includes a 
power port. A crossover pipe couples the displacer port of one 
displacer cylinder to a power port in an adjacent power cylinder. 
Since one of the two coupled cylinders is operating 90° out of phase 
with respect to the other cylinder, this method of coupling a 
displacer cylinder with an adjacent power cylinder provides the 90° 
phase shift required for proper engine operation. A vee transmission 
couples the two cylinder banks together and converts the reciprocat- 
ing movement of the displacer and power pistons into rotational 
motion of the first and second cylinder banks. A power coupling 
shaft transmits the rotational motion derived from the rotating first 
and second cylinder banks to a point remotely located from the 
engine. 


27607 Stirling cycle machine with a control device for 

working medium, Abrahams, J.H. (to U.S. Philips Corp.). US Patent 

4,106,293. 15 Aug 1978. Priority date 2 Apr 1976, Netherlands. 6p. 
The multi-space Stirling cycle reciprocating machine having 

a control device for supplying working medium to the working 

spaces is described. A pressure-controlled annular body in the device 

allows passage of working medium to the working spaces, exclusive- 
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ly by shape changes, each time at the relevant maximum cycle 
pressure. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


27608 (AD-A—057690) A qualitative description of the modified 
TRITON electron beam accelerator. Interim report. Sethian, J.D. 
(Naval Research Lab., Washington, DC (USA)). Jun 1978. 14p. 
(NRL-MR—3785). NTIS PC A02/MF AOl1. 

The TRITON accelerator was designed to produce an intense 
relativistic electron beam for plasma physics research. The present 
program called for a more energetic electron beam than currently 
produced. A description of the original accelerator, and the subse- 
quent modifications to increase the beam energy, risetime, reproduc- 
ibility and reliability are presented. (Author) 


27609 (BNL—25010) National Synchrotron Light Source: 
vacuum system for National Synchrotron Light Source. Schuchman, 
J.C.; Godel, J.B.; Jordan, W.; Oversluizen, T. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 17p. 
(CONF-781130—9). Dep. NTIS, PC A02/MF AOl1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The National Synchrotron Light Source (NSLS), a 24 million 
dollar project under construction at Brookhaven National Labora- 
tory (BNL), is a research facility dedicated to the production of 
synchrotron radiation. Synchrotron radiation is that radiation pro- 
duced by the acceleration of charged particles at near the speed of 
light. This facility will provide a continuous spectrum of radiation 
from the vacuum ultraviolet to the hard x-ray range. The radiation 
will be highly intense, 100% polarized, extremely well collimated 
and will have a pulsed time structure. The radiation will be pro- 
duced in two electron storage rings at energies of 700 MeV and 2.5 
GeV, respectively. A maximum of one ampere at 2 GeV, or one-half 
ampere at 2.5 GeV, of electron beam will be stored. 


27610 (LBL—7738) Cyclotron design studies for a medical ion 
accelerator. Behrsing, G.U.; Clark, D.J.; Hoyer, E.H.; Leemann 
C.W.; Voelker, F.; Yourd, R.B. (California Univ., Berkeley (USA) 
Lawrence Berkeley Lab.). 14 Sep 1978. Contract W-7405-ENG-48. 
6p. (CONF-780957—7). Dep. NTIS, PC A02/MF AO1. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

A two year design study has been completed for medical ion 
accelerators with beams of sufficient range and intensity for therapy. 
The particles of main interest were ions between carbon and neon, 
but the generation of proton and neutron beams was studied also. 
Cyclotrons appear to be good injectors for a heavy ion medical 
synchrotron, particularly if neutron and/or isotope production is 
desired as well. They also offer a competitive solution for proton 
beams of 250 MeV. A superconducting cyclotron design for 380 
MeV/u carbon was worked out, but a synchrotron for heavy ion 
beams of 400 to 600 MeV/u and 5 x 10° particles/sec was found to 
be more economical and flexible. 


27611 (SAND—78-0606C) Experiments and scaling of the IFA. 
Olson, C.L. (Sandia Labs., Albu a. NM (USA)). 1978. Con- 
tract EY-76-C-04-0789. 13p. (CONF: 80575—5). Dep. NTIS, PC 
A02/MF AOl. 

From 3. conference on collective methods of acceleration; 
Laguna Beach, CA, USA (22 May 1978). 

The Ionization Front Accelerator (IFA) is a collective effect 
accelerator which produces controlled motion of a potential well at 
the head of an IREB for the purpose of accelerating ions to high 
energies. In the IFA, beam front control is achieved by photoioniza- 
tion of a special working gas (Cs) to produce an accurately-pro- 
grammed, moving, ionizing front. Experiments are in progress to 
demonstrate feasibility of the IFA. In these experiments, the IREB 
and intense light sources (a dye laser with fast shutter, and a ruby 
laser with frequency doubler) are synchronized with low jitter. 
Time-resolved beam front motion is recorded with a scintillator/ 
streak camera combination. In complete IFA system shots, laser- 
controlled beam front motion has now been demonstrated with three 
different sweep rates. Recently, a magnetic ion spectrometer with 
cellulose nitrate detectors has been added to the system, and the first 
observations of accelerated ions have been made. Hence, these 
experimental results are discussed, as are theoretical results concern- 
ing scaling of the IFA to high energies. 
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BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 28323 


27612 (LA—7498-MS) Beam tomography or ART in accelerator 
physics. Fraser, J.S. (Los Alamos Scientific Lab., NM (USA)). Nov 
poy Contract W-7405-ENG-36. 24p. Dep. NTIS, PC A02/MF 
AOl. 

Projections of charged particle beam current density have 
been used for many years as a measure of beam position and size. 
The conventional practice of obtaining only two projections, usually 
in the horizontal and vertical planes, puts a severe limit on the detail 
that can be recovered from the projections. A third projection 
provides sufficient improvement to justify the addition of a wire to 
the conventional wire scanner in certain cases. A group of programs 
using algebraic reconstruction techniques was written to reconstruct 
beam current density from beam projections obtained at three or 
more specific or arbitrary angles around the beam. A generalized 

rogram, which makes use of arbitrary 2 x 2 transfer matrices 

tween projections, can be used to reconstruct transverse or longi- 
tudinal emittance from appropriate projections. Reconstruction ex- 
amples of beam current density and transverse and longitudinal 
emittance using experimental data from the Clinton P. Anderson 
Meson Physics Facility (LAMPF) accelerator beam are given. 


27613 (LA—7568-MS) Beam voltage and current parameter 
study for the autoresonant acceleration proof-of-principle experiment. 
Godfrey, B.B.; Faehl, R.J. (Los Alamos Scientific Lab., NM (USA)). 
—_ 1978. Contract W-7405-ENG-36. 1lp. Dep. NTIS, PC A02/MF 
AO0l. 

Due to flashover problems, Austin Research Associates, Inc. 
may be forced to perform its proof-of-principle autoresonant collec- 
tive ion acceleration experiment at electron beam parameters of 2.25 
MeV and 15 kA rather than the intended 3.0 MeV and 30 kA. We 
show that the original experimental goals still can be achieved 
provided the beam radius is reduced by a factor of two and a thinner 
anode foil is employed. More generally, our parameter study sug- 
gests that operating with beams of smaller radii improves cyclotron 
wave behavior during adiabatic compression or expansion. 


27614 (TID—29049) Fermilab electron cooling experiment: 

design report. (Fermi National Accelerator Lab., Batavia, IL (USA)). 

< = Contract EY-76-C-02-3000. 88p. Dep. NTIS, PC A05/ 
AOl. 

The cooling of protons by electrons has been studied by the 
accelerator group of the Institute of Nuclear Physics at Novosibirsk. 
They have achieved damping of proton-betatron oscillations by 
Coulomb interaction with cold electrons as described by simple 
theory. bie also observe fast damping when the longitudinal ve- 
locities of all the protons and electrons are very nearly the same and 
the electrons are trapped in a longitudinal solenoidal magnetic field. 
This effect results from the extended interaction between the same 
electrons and protons. The Fermilab Electron Cooling Project will 
endeavor to extend the results of the Novosibirsk group by con- 
structing a 200-MeV storage ring to cool and accumulate protons 
(and, in the future, antiprotons) at a rate of 15 Hertz. The primary 
goal of this experiment is to achieve the cooling and accumulation of 
protons, but, where ible, everything will be made compatible 
with cooling at 15 Hertz and accumulation of more than 10'° 
antiprotons in 3 hours. The acceptance of the storage ring will match 
that of the booster, because the booster is in the chain of accelerators 
n to accumulate and accelerate antiprotons. The design of 
the cooling ring and experiment are discussed in the body of this 
report. Electron cooling, the lattice, the magnets, the vacuum 
system, injection and accumulation, the rf section, radiation safety, 
instrumentation, and the controls are discussed. 


27615 Characteristics of accelerating structure with nonidentical 
resonators and narrow coupling slits. Kalyuzhnyi, V.E. (Moscow 
Engineering Physics Institute). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 6, 687-690(Jun 1978). 

A method is described for ine the dispersion and field 
distribution in a structure with nonidentical resonators and narrow 
coupling slits. The parameters of axisymmetric cells can also be 
calculated. In this latter case, use is made of the theory of inhomo- 
geneous transmission lines. Calculated and experimental data are 
reported for a biperiodic structure (a structure which consists of two 
types of cells). 


27616 Radial motion in a microtron. Luk'yanenko, E.A. (Scien- 
tific-Research Institute of the Visualization of Internal or Obscured 
Objects). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 6, 694- 
695(Jun 1978). 


; The effect of an inhomogeneity of the magnetic field in a 
microtron on the radial particle motion is studied experimentally in 
the first and second types of acceleration. The orbital drift is 
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measured, and the tolerances and the field inhomogeneity are deter- 
mined. The characteristics are determined for a new method for 
correcting the radial particle drift by means of local current elements 
[E. A. Luk’yanenko and V. N. Melekhin, Prib. Tekh. Eksp. No. 4, 46 
(1976)]. Elements of this kind relax the tolerance on the field 
inhomogeneity and ease the requirements on the fabrication of the 
accelerator magnet. These requirements are extremely stringent in a 
microtron with many orbits. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 28563 


27617 (AD-A—056364) Analysis of transmission-line accelerator 
concepts. Final report November 1976—September 1977. Temperley, 
J.K.; Eccleshall, D. (Army Armament Research and Development 
Command, Aberdeen Proving Ground, MD (USA). Ballistics Re- 
search Lab.). May 1978. 58p. (ARBRL-TR—02067). NTIS PC A04/ 
MF AOl. 

An analysis is presented of charged transmission-line configu- 
rations for use in high-current accelerators. Basic drawbacks of the 
symmetric radial-pulse-line design are identified. The concept of 
using asymmetric pairs of transmission lines of various geometries is 
introduced. Conditions for maximum efficiency and maximum 
energy transfer to the beam load are derived for ideal constant- 
impedance lines. It is shown that, in the lossless-line approximation, 
asymmetric line-pair configurations exist with which both a high 
accelerating voltage per stage and nominal unit efficiency can be 
achieved. A recirculating accelerator is described, in which advan- 
tage is taken of a repetitive voltage waveform present in the trans- 
mission-line cavities to accelerate repeatedly a current pulse which is 
recirculated through the accelerator. Expressions for the open-cir- 
cuit output voltage, accelerating voltage per stage, and efficiency of 
energy transfer to the beam are derived for this case also. It is shown 
that, with proper choice of parameters, this type of design again 
affords the possibility of nominal unit efficiency for energy transfer 
to the beam. 


27618 (BNL—24939) Magnetization effects in superconducting 
accelerator magnets. Sampson, W.B.; Dahl, P.F.; McInturff, A.D.; 
Robins, K.E.; Bleser, E.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 3p. (CONF-780952—29). 
Dep. NTIS, PC A02/MF AOI. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Measurements of the effect of the superconductor magnetiz- 
ation on the field shape of dipole magnets are presented. Such effects 
are most obvious at low fields where the current capability of the 
windings is very high and only a small fraction is used to support the 
transport current which produces the field. In most dipoles the 
fundamental field component is reduced slightly when the field is 
increasing and enhanced by an almost equal amount when the field is 
decreasing. The effect on the higher allowed harmonics such as the 
sextupole and decapole components is much greater, giving rise to 
considerable hysteretic behavior at the low field levels where the 
beam is injected into the accelerator. The measurements summarized 
in this paper indicate that it is possible to accurately specify the field 
from current measurements if a standard energizing cycle is used and 
the previous history of the magnet is known. 


ION SOURCES 
REFER ALSO TO CITATION(S) 28250 


27619 High-luminosity ion source for mass spectrometers. 
Sysoev, A.A.; Kalinin, Y.T.; Islamov, I.M.; Khafizov, R.S.; Ivanov, 
.P.; Tananykin, N.I. (Moscow Engineering Physics Institute). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 6, 714-718(Jun 1978). 
Sources with a high ion collection coefficient, up to 50—60%, 
are described. The characteristics of the sources are reported for 
quadrupole and static mass spectrometers. With these sources, a 
sensitivity of 2.4 x 10-® A/torr can be achieved for a quadrupole 
mass spectrometer and 4 x 10~° A/torr for a static mass spectrom- 
eter. 


INJECTION AND EXTRACTION SYSTEMS 


27620 (CONF-781113—7) Double-drift beam bunching systems. 
Milner, W.T. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The double-drift beam bunching system consists of two 
bunchers that are separated in space, independently driven but 
phase-locked together. The second buncher to be encountered by 
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the beam is driven at twice the frequency of the first. This system 
offers an attractive alternative to conventional one- and two-frequen- 
cy systems since its bunching efficiency is about twice that for a 
single frequency system and about 25% larger than that for a two- 
frequency system in which both harmonics are im on the same 
electrode. The independence of the two bunchers provides for 
greater ease in the adjustment and stabilization of the rf amplitudes 
and phase to the accuracy of +-1% and +-0.5° that is required. A 
double-drift system, designed to operate as 4.5 to 14 MHz, has been 
installed on the ORNL EN-tandem and evaluated using '*O, *S, 
58Ni, and ®Cu ion beams. Performance was in close a ent with 
predictions; about 60% of the dc beam was bunched into a phase 
angle of 6° of the fundamental frequency. A brief discussion of the 
principles of operation, predicted ger and practical design 
considerations are given. Results of a theoretical study of the dynam- 
ic focusing effects and energy-modulation imperfections of ungrid- 
ded klystron bunchers are presented as approximate formulas. 


27621 Channel for transporting a high-current beam. Ostroumov, 
P.N.; Romanov, G.V.; Fateev, A.P. (Institute of Nuclear Research, 
Academy of Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. 
(Engl. Transl.); 4: No. 7, 324-325(Jul 1978). 

Equations are presented giving the optimum external focusing 
fields for a linear accelerator injection system.(AIP) 


27622 Injection system of the Elektronika linear accelerator. 
Gryzlov, A.V.; Davituri, A.D.; Zakharov, M.A. Sov. Tech. Phys. 
Lett. (Engl. Transl.); 4: No. 7, 342(Jul 1978). 

The design and performance of the triode gun used in the 
injection system of the ‘ELU-S-1-5 electron accelerator are 
discussed.(AIP) 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


27623 (BNL—24980) Performance of vacuum components 
ating at 1 x 10°~"' torr. Halama, H.J. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 14p. (CONF- 
781130—8). Dep. NTIS, PC A02/MF AO1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The Intersecting Storage Accelerator, ISABELLE, consists 
of two rings having a circumference of 3.8 km each. The vacuum 
system uses an 8.8 cm circular chamber maintained at 1 x 10~™ torr 
by a combination of Ti sublimation and 30 liters/sec™! ion pumps 
placed at 5 m intervals. Several experimental setups which simulate 
sections of ISABELLE have been constructed to study the behavior 
of stainless steel, aluminum, H2—Ti system, and ion pumps at low 
pressures (= 1 x 10°" torr). The results of measurements on (1) total 
outgassing of 304 stainless and 6061 aluminum, (2) hydrogen p- 
ing speed, ultimate pressure and sorbing ny of titanium as 
a function of surface coverage, He input flux and surface prepara- 
tion, (3) hydrogen, methane, helium and argon pumping speeds of 
ion pumps as a function of pressure, and (4) reemission of gases from 
ion pumps are summarized. 


27624 (BNL—25177) Small” accelerator, radionuclide and ra- 
diopharmaceutical production, Ruth, T.J.; Wolf, A.P. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
3p. (CONF-781113—3). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The scope of this discussion is limited to the proton/deuteron 
accelerators capable of producing the itron emitting isotopes 
carbon-11, nitrogen-13, oxygen-15, and fluorine-18. Attention is fo- 
cussed on the production process from the selection of the target gas 
to the synthesis of the desired radiopharamaceutical. (GHT) 


27625 (BNL—25391) MPS capabilities and planned improve- 
ments, Platner, E.D. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 2p. (CONF-781184—4). 
Dep. NTIS, PC A02/MF AOI. 

From Workshop on the AGS fixed target research program; 
Upton, NY, USA (8 Nov 1978). 

Present and improved performance of the multi le spec- 
trometer at Brookhaven one Gomuee. Resolvin; as poclion 
resolution, = event dead time, and typical event size are 
compared. (GHT) 


27626 (SLAC-PUB—2214) Transport of accelerator 
neutrons in a concrete room. McCall, R.C.; Jenkins, T.M.; Shore, 
R.A. (Stanford Linear Accelerator Center, CA (USA)). Oct 1978. 
Contract EY-76-C-03-0515. 10p. (CONF-781113—19). Dep. NTIS, 
PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The production of photoneutrons by electron accelerators is 
an unavoidable process at operating energies above about 10 MeV. 
These photoneutrons create problems in shielding, personnel protec- 
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Son, ani asueet selenite. Saas ay ts to describe the 
neutron field spectral and intensity distributions. initial spectrum 
and modifying effects of photon shielding materials and concrete 
room mpoyey bn considered. The relative yields of neutrons and 
oe asa ion of the primary electron energy are described. 

th — and Monte Carlo results are presented. It is 
shown that the average energy of the neutron spectrum is a useful 
parameter for — tions, fluence-to-dose equivalent con- 
versions, and spectral degradation calculations. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 27456 


27627 (BNL—24934) Two superconducting storage rings: ISA- 
BELLE. Sanford, J.R. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. Sp. (CONF-780952—33). 
Dep. NTIS, PC A02/MF AO. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1948). 

The general features of the design and the status of the 
ISABELLE storage ring project at the present time are reported. It 
brings up to date the results reported at the Nati Particle 
Accelerator Conference in March 1977. The most significant change 
since that time has been an upgrading of the energy of the overall 
facility, and acceptance of the project by the Department of Energy. 


27628 (BNL—25488) ISABELLE. White, D.H. (Brookhaven 
National Lab., ee NY (USA)). 1978. Contract EY-76-C-02-0016. 
17p. (CONF-7810116—1). Dep. NTIS, PC A02/MF AO1. 

From Bartol conference on cosmic rays and particle physics 
above 10 Tev; Newark, DE, USA (16 Oct 1978). 

A summary is aay of the general features of the design 
and status of the ISABELLE storage ring facility at BNL including 
projected experiments, and cost estimates. (GHT) 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


27629 (ORNL—5482) Instrumentation and Controls Division bi- 
ennial progress report, 1, 1976—September 1, 1978. Sa- 
dowski, G.S. (ed.). (Oak Ridge National Lab., TN (USA)). Nov 
1978. Contract W-7405-ENG-26. 251p. Dep. NTIS, PC A1l2/MF 
AOl. 


Progress is summarized in the following research and devel- 





opment areas: electronic circuits;instr ; radiation monitoring; 
rocess systems and instrumentation; thermometry; instrumentation 
or engineering experiments and test loops; HTGR fuel recycle 
development; reactor measurements and analysis; automatic control 
and data acquisition; electronic engineering support for research 
facilities; miscellaneous engineering services, studies, and develop- 
ments; maintenance; and environmental science studies. 


27630 Development of long-wavelength-emitting scintillators with 
improved decay time characteristics. Franks, L.A.; Lutz, S.; Lyons, 
P.B. (Edgerton, Germeshausen and Grier, Inc, Goleta, Calif). JEEE 
Trans. Nucl. Sci.; NS-25: No. 3, 1024-1026(Jun 1978). 

Progress is reported from efforts to develop radiation-to-light 
converters suitable for use with optical fibers as they are applied to 
the diagnostics of transient nuclear phenomena. Liquid and plastic 
fluors have been prepared which emit in the 550- to 600-nm region. 
Ternary liquid systems with decay times as short as 1.3 ns at 560 nm 
and plastic fluors with decay times less than 3 ns at 560 nm are 
reported. Other liquid and plastic fluors are reported with improved 
emission characteristics in the region of 600 nm. Conversion effi- 
ciences, on a pulse amplitude basis, are generally lower than that of a 
commercially available 570 nm-16 ns plastic fluor. 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 25661, 26457, 28164, 28602 


27631 (CONF-781033—17) High rate Nal detector system. 
Johnson, L.O. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1978. Contract EY-76-C-07-1570. 1lp. Dep. NTIS, PC 
A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Front end electronics (detector to ADC) have been devel- 
oped to operate over an input count rate range of 10° to 10° counts 
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per second with less than +-1% gain shift and minimal resolution 
degradation. The system was developed to satisfy requirements for a 
nuclear hardened gamma densitometer utilizing multichannel analyz- 
er pulse height analysis techniques for reactor background subtrac- 
tion. The circuitry developed includes a fast current mode preampli- 
fier with first order count rate Bann, wane gain compensation, a 
baseline restorer, a single channel yzer with pile-up rejection and 
live time measuring circuits, and a fast linear gate. The single 
channel analyzer is used for energy region of interest selection so 
that only those pulses within the energy region of interest are 
presented to the analog to digital converter. 


27632 (COO—3120-21) Slow scan sit detector for x-ray diffrac- 
tion studies using synchrotron radiation. Milch, J.R. (Princeton Univ., 
NJ (USA). Dept. of Physics). 1978. Contract EY-76-S-02-3120. 9p. 
Dep. NTIS, PC A02/MF AOl. 

A TV-type x-ray detector using a SIT vidicon has been used 
for biological diffraction studies at the EMBL outstation at DESY, 
Hamburg, Germany. The detector converts the two-dimensional 
diffraction pattern to a charge pattern on the vidicon target, which is 
read out in the slow-scan mode. This detector has high DOE, no 
count-rate limit, and is simple and inexpensive to construct. Radi- 
ation from the storage ring DORIS was used to study the structure 
of live muscle at various phases of contraction. Typically the count- 
rate on the detector was 10° x-rays/sec and a total exposure of a few 
seconds was needed to record the weak diffraction from muscle. 
This compares with usual exposure times of several hours using a 
rotating anode generator and film. 


27633 (COO—3120-22) [Development and applications of photo- 
sensitive device systems to biological studies]. Three year progress 
report. (Princeton Univ., NJ (USA)). 1978. Contract EY-76-S-02- 
3120. 22p. Dep. NTIS, PC A02/MF AO1. 

The research has been directed to the two areas of x-ray 
diffraction and bioluminescence, with emphasis in the area of x-ray 
detection. Interest in x-ray image intensification techniques for bio- 
logical and medical applications is long standing, and more and more 
utilized each year. During the past year, as the result of publications 
and participation in several workshops, the demonstrated advantages 
of our system over fast scan TV systems and multiwire chambers 
have become recognized, and several groups have requested us to 
supply them with a similar system. This is particularly true for use at 
the synchrotron x-ray sources. Although in recent years less effort 
has been spent in bioluminescence studies, results have been numer- 
ous, both in instrumentation development and experimental results. 
Bioluminescence is not only of interest in itself, but is a powerful 
tool for nondestructive study of other biological processes. 


27634 (LA-UR—78-2697) Use of a cadmium telluride detector in 

a new tiny personal radiation chirper. Wolf, M.A.; Umbarger, C.J.; 

Entine, G. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract 

bo gale 4p. (CONF-781033—20). Dep. NTIS, PC A02/ 
A0l. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

By use of a CdTe crystal coupled to newly designed, low 
power electronics, we have develo a new personal radiation 
chirper that is superior to existing instruments. The device emits 
audible chirps or beeps at a rate proportional to the photon radiation 
exposure to the wearer. The device is small (6.2 cm high by 3.2 cm 
wide by 1.7 cm thick) and of low mass (50 grams) and is made to be 
clipped to the shirt collar of the wearer. The instrument has long 
continuous-use battery life and is sensitive over a large photon 
energy and exposure rate span. 


27635 (LBL—7542) Semiconductor detectors for fluorescent 
EXAFS. Goulding, F.S.; Jaklevic, J.M.; Thompson, A.C. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. Con- 
tract W-7405-ENG-48. 27p. (CONF-780497—2). Dep. NTIS, PC 
A03/MF AO1. 

From Synchrotron radiation laboratory workshop; Stanford, 
CA, USA (3 Apr 1978). 

The subject of silicon semiconductor detectors in the limited 
context of their use in Extended X-ray Absorption Fine Structure 
(EXAFS) studies using synchrotron radiation is discussed and the 
special considerations which enter into their use in these applications 
are examined. 


27636 (LBL—7957) Studies of prototype high-gain microchannel 
plate photomultipliers. Lo, C.C.; Leskovar, B. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1978. Contract W- 
— 10p. (CONF-781033—33). Dep. NTIS, PC A02/MF 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The characteristics of new prototype high gain photomulti- 
pliers having two microchannel plates in cascade for electron multi- 
plication have been investigated. Measurements are given of the 
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gain, dark current, quantum efficiency, anode pulse linearity, elec- 
tron transit time, single and multiphotoelectron time spreads, and 
pulse height resolution of LEP PM137 8/II and PM137 7/1 photo- 
multipliers. The gain as a function of transverse magnetic field has 
been measured and is discussed. Emphasis is put on the determina- 
tion of optimum photomultiplier operating conditions, particularly 
with respect to their pulse height resolution capability. Photomulti- 
‘aetad characteristics as a function of input pulse repetition frequency 
ave also been investigated and discussed. 


27637 (LBL—8137) Theory of imaging with a very limited 
number of projections. Llacer, J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 9p. 
(CONF-781033—35). Dep. NTIS, PC A02/MF AOl. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A theory of imaging for detector systems with a very limited 
number of projections has been developed. The relationships be- 
tween a matrix which determines the system, its eigenvectors and 
eigenvalues, and the physical characteristics of the detector system 
are analyzed in order to assist in the most effective design of an 
instrument. It is shown that reconstruction methods for complete 
data sets are essentially an extension of the methods developed for 
incomplete sets. The concept of mathematical sweeping to replace 
mechanical detector motion in incomplete detector systems is dem- 
onstrated. 


27638 (ORNL/TM—6408) Model of a fission counter system for 
optimizing performance at high gamma dose rates. Pare, V.K. (Oak 
Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 44p. Dep. NTIS, PC A03/MF AO1. 
A mathematical model has been developed for predicting the 
ability of a fission counter to operate at a high gamma dose rate. 
ere are several potential applications in reactor programs for 
detectors that can accurately measure neutron fluxes in the range 0.1 
to 1.0 nv(th) while subjected to gamma dose rates of 10* to more 
than 10° R/hr. Fission counters for such service have up to now 
been designed on the basis of laborious testing of prototypes com- 
bined with extrapolation from existing designs. The objective of this 
work is to make it possible to arrive at an optimum design without 
expensive testing. In this model, the complete system of counter, 
cables, preamplifier, main amplifier, filters, and discriminator is 
considered, including the effects of interaction of counter capaci- 
tance with cable and preamplifier impedance. Electrical noise theory 
is used to calculate the frequency spectrum of the interfering signal 
— by pileup of gamma pulses, to add to it a contribution 
rom electronic noise, and to obtain the rate at which the total noise 
signal triggers the discriminator. The shapes and widths of neutron 
and gamma pulses are calculated from the electron drift velocity and 
electrode spacing. 


27639 (SAND—78-8266) Preliminary studies of microchannel 
plate photomultiplier tube neutron detectors for flight test applications. 
Dolan, K.W. (Sandia Labs., Livermore, CA (USA)). Oct 1978. 
Contract EY-76-C-04-0789. 30p. Dep. NTIS, PC A03/MF AOI1. 

Electrical, mechanical, thermal, and neutron response data 
indicate that microchannel plate photomultiplier tubes are viable 
candidates as miniature, ruggedized neutron detectors for flight test 
applications in future weapon systems. 


27640 (UCRL—81053) Recent technical developments and inten- 
sification system studies with the LLL streak camera. Phillips, G.E.; 
Thomas, S.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Aug 1978. Contract W-7405-ENG-48. 7p. 
(CONF-780804—10). Dep. NTIS, PC A02/MF AOI. 

From 13. congress on high-speed photography and photonics; 
Tokyo, Japan (20 Aug 1978). 

Experiments verify that spectral matching factors for cath- 
odes and phosphors can be used successfully to predict the important 
film gain for image intensifiers used in streak cameras when the 
luminous or other gains are known. A P11 spectral source made 
from filters and a white light source allows a simple P11 gain 
measurement to be made. This measurement is useful for direct 
calculation of film gain, independent of intensfier cathode spectral 
variations. Because of lower noise, proximity focused microchannel 
intensifiers have a definite advantage over electrostatic and magneti- 
cally focused intensifiers for streak-camera use. Other developments 
are discussed. 


27641 (UCRL—81897) Personnel neutron monitoring develop- 
ments at LLL. Griffith, R.V.; Fisher, J.C.; Hankins, D.E.; Miller, 
D.E. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 14 Nov 1978. Contract W-7405-ENG-48. 1l6p. (CONF- 
7810131—1). Dep. NTIS, PC A02/MF AO1. 

From 7. DOE workshop on personnel neutron dosimetry; 
London, UK (23 Oct 1978). 

Approximately 40 employees at LLL work in areas where 
personnel neutron monitoring is necessary. The dose rate in these 
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areas is low, rarely exceeding 0.5 rem per year. However, the wide 
variety of neutron environments (dt neutron generators; a 3 MW 
pool type reactor; a 100 MeV electron Linac; and a number of vaults 
and glove boxes where alpha, n and spontaneous fission sources are 
stored) makes the neutron monitoring task difficult. As a result, we 
have been studying potential developments in personnel dosimetry 
and neutron field monitoring, particularly as they relate to proposed 
changes in the neutron quality factor and the implied reduction in 
allowable dose limits. 


27642 RC-encoding for position-sensitive proportional counters 
using low-resistance, metal-wire anode and active load capacitance. 
Kopp, M.K. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Rev. Sci. Instrum.; 50: No. 3, 382- 383(Mar 1979). 

We developed a feedback-stabilized, active load-capacitance 
to use low-resistance, metal-wire anodes in RC-line encoded, posi- 
tion-sensitive proportional counters (PSPCs) of any length. A 12-cm- 
long experimental PSPC was tested using a 12-um-diam Nichrome 
wire anode and an ~21 pF active load capacitance. The spatial 
sensitivity and resolution are equivalent to those of similar PSPC 
with a carbon-coated quartz anode; but the ruggedness, ease of 
handling, and stability at high count rates are distinct advantages of 
the metal-wire anode. 


27643 Neutron attenuation due to boron-10 shields. Harvey, J.T. 
(Univ. of Arkansas, Fayetteville); Meason, J.L.; Wright, H.L. Nucl. 
Sci. Eng.; 67: No. 3, 343-344(Sep 1978). 

Boron carbide ('°B,C) shields are frequently used in the 
measurement of fast- and intermediate-neutron spectra. Results are 
presented of both transport calculations and experimentally meas- 
ured values for the transmission factors for various activation detec- 
tors when covered with a 1.65 g/cm*'°B shield. For unfolding work, 
the (n,a) absorption by '°B is calculated for each activation detector, 
and net correction factors are subsequently presented. 


27644 Performance evaluations of recent wide field scintillation 
gamma cameras. Lim, C.B.; Hoffer, P.B.; Rollo, F.D.; Lilien, D.L. 
(Univ. of California, San Francisco). J. Nucl. Med.; 19: No. 8, 942- 
947(Aug 1978). 

Performance characteristics of four recent wide field scintilla- 
tion gamma cameras were evaluated for 140-keV gamma imaging. 
Parameters measured included intrinsic spatial resolution, energy 
resolution, uniformity and linearity distortion, and count-rate capa- 
bility and its influence on the spatial resolution. The system perform- 
ance of the cameras was compared wih representative parallel- 
channel collimators in terms of spatial resolution and relative sensi- 
tivity. Visual imaging comparisons of each camera system were 
performed by taking images of Rollo phantom containing four 
different lesion sizes, with four different contrast ratios, for equal 
imaging time. 


27645 Recent advances in common semiconductor materials. 
Haller, E.E. (Univ of Calif, Lawrence Berkeley Lab). JEEE Trans. 
Nucl. Sci.; NS-25: No. 2, 921-926(Apr 1978). 

Recent results obtained from studies of solid phase epitaxy, of 
ion-implantation and of regrowth of amorphous layers are summa- 
rized. Many of these new results have been applied to detector 
making. Recent results obtained from experiments with zone refin- 
ing, "monodes,” hydrogen in germanium and infrared photoelectric 
spectroscopy with stressed crystals illustrate the ongoing develop- 
ment of high-purity germanium. 26 refs. 


27646 Detector applications. Pehl, R.H. (Univ of Calif, Law- 
rence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS-25: No. 2, 902- 
909(Apr 1978). 

Semiconductor detectors are characterized by relatively low 
cost, excellent energy resolution, and simultaneous broad energy- 
spectrum analysis. Their use in a variety of charged-particle spec- 
troscopic analysis applications is described. A few applications that 
illustrate the present and future potential of semiconductor photon 
detectors are presented. Several germanium multiple-detector arrays 
that have been configured are described and the corresponding 
applications are briefly noted including two arrays of four planar 
detectors for monitoring plutonium in the lungs. Germanium y-ray 
detectors used for activation analysis are finding application in space 
and to analyze nuclear reactor activated materials. Attention is given 
to detector radiation damage, especially from fast neutrons and from 
charged particles. 13 refs. 


27647 Semiconductor detectors: an introduction. Goulding, F.S. 
(Univ of Calif, Lawrence Berkeley Lab). JEEE Trans. Nucl. Sci.; 
NS-25: No. 2, 916-920(Apr 1978). 

A historical review is given of the development of semicon- 
ductor detectors, especially silicon and germanium, for use in nucle- 
ar physics applications. A brief discussion of the physics of detectors 
considers junctions and surface problems. A brief summary of the 
required material characteristics is given and the severity of the 
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material requirements is stressed. The accompanying development of 
low-noise electronics and signal processing techniques is noted 


27648 Readout techniques for ionization loss sampling detectors. 
Dhawan, S.; Ludlam, T. (Yale Univ, Gibbs Lab, New Haven, Conn). 
IEEE Trans. Nucl. Sci.; NS-25: No. 2, 944-951(Apr 1978). 

This paper gives a brief review of the principles of particle 
identification by ionization sampling, discusses some characteristics 
of devices currently being designed, and then addresses the general 
requirements for the design and implementation of the readout. This 

was presented at the 24th Nuclear Science Symposium, Octo- 
ber 19-21, 1977. 11 refs. 


Analysis of a cylindrical hybrid positron camera with 
bismuth germanate (BGO) scintillation crystals. Cho, Z.H.; Nal- 
cioglu, O.; Farukhi, M.R. (Univ of Calif, San Diego, La Jolla). "IEEE 
Trans. Nucl. Sci.; NS-25: No. 2, 952-963(Apr 1978). 

Theoretical design studies of a multilayer hybrid computed 
tomographic system which could perform both X-ray transmission 
computed tomography (XCT) and positron computed tomography 
(PCT) are presented. Use of BGO scintillation crystals makes it 
possible to achieve the highest spatial resolution and coincident data 
collection efficiency possible with the present technology. In the 
new hybrid system the multilayer positioning is achieved by use of 
one dimension Anger principle with BGO crystals. The ultimate 
resolution and counting rate attainable with the system is discussed 
in reference to the true to random ratio. Present study indicates that 
the resolution and efficiency that can be achieved in PCT mode are 
5-6 mm fwhm with efficiency gain of over a hundred in comparison 
to the existing Nal(TI) ring system at UCSD. This paper was 
presented at the 24th Nuclear Science Symposium, October 19-21, 
1977. 21 refs. 


27650 Position-sensitive gas chambers. Morris, 
C.L.; Thiessen, H.A.; Hoffmann, G.W. (Los Alamos Scientific Lab., 
NM). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 141-143(Feb 1978). 

A number of multiwire, position-sensitive, gas proportional 
chambers have been constructed which use fast delay line (2.5 ns/ 
cm) readouts to provide trajectory position and angle information 
for particles near the focal planes of the Energetic Pion Channel and 
Spectrometer (EPICS) and High Resolution Spectrometer (HRS) at 
the Clinton P. Anderson Meson Physics Facility (LAMPF). These 
chambers are two dimensional with anode wires in one direction and 
cathode wires in the other direction. When operated as ordinary 
delay line chambers, position resolution of 0.5 mm (FWHM) can be 
obtained in the cathode direction for short cathode wire lengths. If 
the drift information from the anodes is used, resolution of less than 
0.35 mm (FWHM) can be obtained in this direction. The chambers 
can be operated at count rates of 5 x 10° pulses/sec with live times of 
greater than 90%. Efficiencies, measured at lower counting rates, are 
typically greater than 99%. 


27651 Computer spectral analysis of radioactivity produced in Ge 
detectors by high-energy protons. Varnell, L.S. (Jet Propulsion Lab., 
Pasadena, CA). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 58-59(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 27634, 27641, 28424 


27652 (UCRL—81153) Microprocessor controlled, personnel 
thermoluminescence dosimetry reader. Hunt, G.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 10 Oct 1978. Con- 
tract W-7405-ENG-48. 5p. (CONF-781033—6). Dep. NTIS, PC 
A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Using a DEC LSI-11 microprocessor, a thermoluminescence 
dosimetry reader for personnel dosimetry has been developed. This 
microprocessor provides system control, accumulates data for tem- 
porary storage on a cassette, and later outputs the data to a large 
computer. The microprocessor also provides a human/system inter- 
face through a computer terminal. A programmable high-voltage 
supply and a light-emitting diode are used in the reader system to 
automatically control photomultiplier tube gain. 


27653 Neutron Dosimetry. Californium-252 Prog.; No. 22, 15- 
16(May 1978). 

Brief descriptions are presented of studies on the use of 
cellulose nitrate films for detection of fission neutrons from *°*Cf 
and on testing materials for various types of dosimeters using *°*Cf 
as a dosimetric standard. (HDR) 
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NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


REFER ALSO TO CITATION(S) 27307, 27308, 27309, 27319, 
27322, 27323, 27324, 27625 


27654 (AD-A—055928) Development of a high-resolution image 
intensified spectrograph. Final report 10 November 1975—30 April 
1977. Tuttle, A.H. (HSS, Inc., Bedford, MA (USA)). 19 Apr 1977. 
aa DNA001-76-C-0097. 22p. (HSS-B—032). NTIS PC A02/ 
F AOl 
This instrument was developed to provide high resolution 
spectral information of low light level optical radiation from atomic 
and molecular species related to the infrared chemistry of the upper 
atmosphere when excited by electron bombardment from a rocket- 
borne electron accelerator. (Author) 


27655 (LA-UR—78-2562) High resolution fast neutron spec- 
trometry without time-of-flight. Evans, A.E.; Brandenberger, J.D. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 4p. (CONF-781113—4). Dep. NTIS, PC A02/MF AOI. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Performance tests of a spectrometer tube of the type devel- 
oped by Cuttler and Shalev show that the measurement of fast 
neutron spectra with this device can be made with an energy 
resolution previously obtainable only in large time-of-flight facilities. 
In preliminary tests, resolutions of 16.4 keV for thermal neutrons and 
30.9 keV for 1-MeV neutrons were obtained. A broad-window 
pulse-shape discrimination (PSD) system is used to remove from 
pulse-height distributions most of the continua due to *He-recoil 
events, noise, and wall effect. Use of PSD improved the energy 
resolution to 12.9 keV for thermal neutrons and 29.2 keV for 1-MeV 
neutrons. The detector is a viable tool for neutron research at 
nominally equipped accelerator laboratories. 


27656 (LBL—8311) Modular 125 ps resolution time interval 
digitizer for 10 MHz stop burst rates and 33 ms range. Turko, B. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1978. 
Contract W-7405-ENG-48. 1lp. (CONF-781033—39). Dep. NTIS, 
PC A02/MF AOl1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A high resolution multiple stop time interval digitizer is 
described. It is capable of resolvin; Fg stop burst rates of up to 10 MHz 
with an incremental resolution of 125 ps within a range of 33 ms. 
The digitizer consists of five CAMAC modules and uses a standard 
CAMAC crate and controller. All the functions and ranges are 
completely computer controlled. Any two subsequent stop pulses in 
a burst can be resolved within 100 ns due to a new dual interpolation 
technique employed. The accuracy is maintained by a high stability 
125 MHz reference clock. Up to 131 stop events can be stored in a 
48-bit, 10 MHz derandomizing storage register before the digitizer 
overflows. The experimental data are also given. 


27657 (N—78-25125) SMM-HXIS thermal deformation analysis. 
Blaas, C.; Obrien, J. (Royal Netherlands Aircraft Factories Fokker, 
Schiphol-Oost. Space Div.). 21 Jun 1977. 1lp. (FOK-RV—77-48). 
NTIS PC A02. 

The distortion and misalignment of the solar maximum mis- 
sion hard X-ray spectrometer were calculated for a number of 
thermal load cases. Detailed NASTRAN temperature impact was 
made for the elements of the collimator, the instrument support 
plate, and connecting bats. The output from the thermal model 
supplied unique temperatures for most of the elements. Results are 

resented for distortion of the collimator tube and instrument misa- 
ignment. 


27658 (UCRL—13901) Pulse widths effects on scintillator satu- 
ration. Kohler, D.A.; Chase, L.F. (Lockheed Missiles and Space Co., 
Palo Alto, CA (USA). Lockheed Palo Alto Research Lab.). Aug 
1978. Contract W-7405-ENG-48. 39p. (LMSC-D—630053). Dep. 
NTIS, PC A03/MF AO1. 

A test was performed over an extensive range of irrradiance 
(approximately five orders of magnitude) to see to what extent 
organic scintillators responded linearly with x-ray input. At the 
highest levels of irradiance achievable with the experimental con- 
figuration, but only for pulses in the region of 4.0 ns or wider, a 
degree of nonlinear response was observed for some of the scintilla- 
tors. The data suggest that at levels below 1 mJ/cm?-ns it is safe to 
asume that for pulses 6.5 ns and shorter there is no significant level 
of nonlinearity to x rays with spectrum. For the cases of undoped 
NE111 and NE111 doped with 10 percent benzophenone, experi- 
mental conditions were such that it was possible to accumulate data 
significantly above the 1 mJ/cm?-ns level of irradiance. It is with 
these cases that a nonlinear response was observed. It is assumed that 
the same nonlinearity would have also been noticed had experimen- 
tal conditions been such that equivalent levels of irradiance could 
have been achieved at the time the other samples were studied. 
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27659 Some electronic aspects of energy measurements with 
solid-state detectors. Goulding, F.S.; Landis, D.A. (Univ of Calif, 
Lawrence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS-25: No. 2, 896- 
901(Apr 1978). 

Circuit details of energy-measuring spectrometer systems are 
explained. Variations for diverse applications are discussed. 


27660 Application of Ge(Li) spectrometers to corrosion-electro- 
chemical investigations. Zakhar'in, D.S.; Dembrovskii, M.A. Prot. 
Met. (USSR) (Engl. Transl.); 13: No. 4, 423-427(Mar 1978). 

Translated from Zashchita Metallov; 13: No. 4, 502- 
505(1977). 

A Ge(Li) spectrometer with a volume of 20 cm’, and a 
multichannel analyzer were used to give the y-spectrum of steel 
irradiated in a ractor for a period of 44 hours by a neutron flux of 2.4 
x 10% neutrons/cm?-sec and then cooled for 100 hours. The spec- 
trum makes possible a simultaneous quantitative determination of the 
principle components of the steel and the impurities in the steel. 


27661 Unfolding of spectra with continuum and discrete compo- 
nents. Sperling, M.; Shreve, D.; Reed, J. (Science Applications, Inc., 
La Jolla, CA). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 24-25(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27662 Computer-controlled cyclic activation analysis with a 
252Cf—**5U subcritical multiplier. Wogman, N.A.; Rieck, H.G.; 
Laul, J.C. (Battelle Pacific Northwest Labs., Richland, WA). Trans. 
Am. Nucl. Soc., Suppl.; 28: No. 1, 62(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27663 Applications of in situ gamma-ray spectrometry. Ragaini, 
R.C.; Kirby, J.A. (Lawrence Livermore Lab., CA). Trans. Am. 
Nucl. Soc., Suppl.; 28: No. 1, 67-70(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27664 Mobile computerized gamma-ray spectrometric analysis 
and data processing system. Brauer, F.P.; Fager, J.E.; Kaye, J.H.; 
Sorenson, R.J. (Battelle Pacific Northwest Labs., Richland, WA). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 71-73(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27665 Applications of gamma-ray spectrometry in radiological 
protection measurements. Fry, F.A.; Hunt, G.J. (National Radiologi- 
cal Protection Board, Harwell, Eng.). Trans. Am. Nucl. Soc., Suppl; 
28: No. 1, 73(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27666 Computer methodology and its applications to geological 
and environmental matrices. Laul, J.C.; Wilkerson, C.L.; Crow, V.L. 
(Battelle Pacific Northwest Labs., Richland, WA). Trans. Am. Nucl. 
Soc., Suppl.; 28: No. 1, 73-74(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27667 Nonidentical samples and standards in 14-MeV neutron 
activation analysis theoretical treatment. Elayi, A.G. (Alhazen Re- 
search Inst., Baghdad, Iraq). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 
45-46(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27668 IAEA intercomparison of methods for processing Ge(Li) 
gamma-ray spectra. Parr, R.M.; Houtermans, H.; Schaerf, K. (Inter- 
national Atomic Energy Agency, Vienna, Austria). Trans. Am. Nucl. 
Soc., Suppl.; 28: No. 1, 49(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27669 Minis, Midis, and desk-top calculators. DeVoe, J.R. (Na- 
tional Bureau of Standards, Washington, DC). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 50(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 
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27670 Programmable calculator: alternative to minicomputer- 
based analyzer. Hochel, R.C. (Savannah River Lab., Aiken, SC). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 50-51(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27671 Gamma-ray spectrum processing with a microprocessor 
system. Wilson, WE. (Washington State Univ., Pullman). Trans. 
Am. Nucl. Soc., Suppl.; 28: No. 1, 51-52(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27672 Spectrometer user interface to computer systems. Salmon, 
L. (AERE, Harwell, Eng.). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 
52-53(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27673 Toward full automation of gamma-ray spectrometry: an 
original version of neutron activation analysis. Philippot, J.C.; Del- 
croix, G. (Laborataire Radioactive de l’Air, Orsay, France). Trans. 
Am. Nucl. Soc., Suppl.; 28: No. 1, 53(1978) 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27674 Computer aspects of large-scale routine instrumental acti- 
vation analysis. Korthoven, P.J.M.; de Bruin, M. (Interuniversity 
Reactor Inst., Delft, Netherlands). Trans. Am. Nucl. Soc., Suppl.; 28 
No. 1, 53-54(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27675 Simple data processing for gamma spectrometry in activa- 
tion analysis. Fedoroff, M. (CNRS, Vitry-sur-Seine, France). Trans. 
Am. Nucl. Soc., Suppl.; 28: No. 1, 54-55(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27676 Application of programmable calculators and minicom- 
puters for evaluation of gamma spectra and related fields. Nagy, L.G.; 
Toeroek, G.; os P. (Tech. Univ. of Budapest, Hungary). 
Trans. Am. Nucl. Suppl.; 28: No. 1, 55-56(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27677 Data analysis systems for x-ray and gamma-ray remote 
sensing spectrometers. Schmadebeck, R.L.; Trombka, J.I. (Goddard 
Space Slight Center, Greenbelt, MD). Trans. Am. Nucl. Soc., Suppl.; 
28: No. 1, 57(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27678 Elemental analyses of planetary surfaces via orbital 
gamma-ray spectroscopy. Reedy, R.C. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 58(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27679 Computer-controlled remote gamma-ray spectrometer. 
Nieschmidt, E.B.; Coates, R.A.; Johnson, L.O.; Killiam, E.W. (Idaho 
National Engineerin Lab., Idaho Falls). Trans. Am. Nucl. Soc., 
Suppl.; 28: No. 1, 59-60(197 8). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


27680 Computer-controlled four-detector gamma-ray counting 
system. Maddison, D.W. (Argonne National Lab., Idaho Falls, ID). 
Trans. Am. Nucl. Soc., Suppl.; 28: No. 1, 60-61(1978). 

From Conference on computers in activation analysis and 
gamma-ray spectroscopy; Mayaguez, Puerto Rico (1 May 1978). 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 28406 


27681 (SLAC-PUB—2198) LASS hardware processor. Kunz, 
P.F.; Fall, R.N.; Gravina, M.F.; Brafman, H. (Stanford Linear 
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Accelerator Center, CA (USA)). Sep 1978. Contract EY-76-C-03- 
0515. ®P. (CONF-781135—1). Dep. S, PC A02/MF AO. 

From 11. microprogramming workshop; Pacific Grove, CA, 
USA (19 Nov 1978). 

The problems of data analysis with hardware processors are 
reviewed, and a description is given for a programmable processor. 
This processor, the 168/E, was designed for use in the LASS multi- 
ae system; it has an execution speed comparable to that of the 

BM 370/168 and uses the subset of IBM 370 instructions appropri- 
ate to the LASS analysis task. 2 figures, 2 tables. 


27682 Channel electron multipliers: properties, development and 
applications. Lecomte, P.; Perez-Mendez, B. (Univ of Calif, Law- 
rence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS-25: No. 2, 964- 
973(Apr 1978). 

The object of this paper is to acquaint high-energy physicists 
with the properties and numerous applications of microchannel 
plates as well as with the resulting improvements of icle detec- 
tors. Properties of channel electron multipliers and of microchannel 
plates are described. The major applications of these devices are 
reviewed and discussed with emphasis on high-performance photo- 
multipliers and on electronic imaging at high speeds and low light 
levels. 59 refs. 


27683 M7--a high speed digital processor for second level trigger 
selections. ey T.F.; Gaines, I.; Turner, K.J. (Fermi Natl Accel 
—_ Batavia, III) IEEE Trans. Nucl. Sci.; NS: No. 1, 698-703(Feb 
1978). 

A digital processor is described which reconstructs mass and 
momentum as a second-level trigger selection. The processor is a 
five-address, microprogramed, pipelined, ECL machine with simul- 
taneous memory access to four operands which load two parallel 
multipliers and an ALU. Source data modules are extensions of the 
processor. 


27684 Characterization of charge-coupled analog memories for 
nuclear data acquisition. Yazgan, E.; Kirsten, F. (Univ of Calif, 
Lawrence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS: No. 1, 730- 
734(Feb 1978). 

Analog memory charge-coupled devices (CCDs) have poten- 
tial use in instrumentation for nuclear data acquisition, particularly 
for large detectors for high-energy physics experiments. Some mea- 
surements aimed at characterizing the Fairchild 321 for this applica- 
tion have beea made. This includes measurements on linearity, noise, 
dark current and transfer inefficiency. The results are given together 
with the measurement techniques used. 


27685 Position imaging with multiwire proportional chamber: 
gamma converter hybrid detectors. Chu, D.Y.H. Berkeley, CA; Univ. 
= _— (1976). 141p. University Microfilms Order No. 77- 

Thesis (Ph. D.). 

A large area positron camera was developed using multiwire 
— chambers as detectors and electromagnetic delay lines 
or coordinate readout. Honeycomb structured gamma converters 
made of lead are coupled to the chambers for efficient gamma 
detection and a good spatial resolution. Two opposing detectors, 
each having a sensitive area of 48 cm x 48 cm, are operated in 
coincidence for the detection of annihilation gammas (511 kev) from 
positron emitters. Detection efficiency of 4.2% per detector and 
spatial resolution of 6 to 7 mm FWHM at the mid-plane were 
achieved. The camera operates at a maximum count rate of 24 K 
counts/min., limited by accidental coincidence. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 26350 


27686 (BDX—613-2009(Rev.)) High-precision thickness mea- 
surements using beta backscatter. Heckman, R.V. (Bendix Corp., 
Kansas City, MO (USA)). Nov 1978. Contract EY-76-C-04-0613. 
3lp. Dep. NTIS, PC A03/MF AOI. 

A two-axis, automated fixture for use with a high-intensity 
Pm-147 source and a photomultiplier-scintillation beta-backscatter 
ag for making thickness measurements has been designed and 

uilt. A custom interface was built to connect the system to a 
minicomputer, and software was written to position the tables, 
control the probe, and make the measurements. Measurements can 
be made in less time with much greater precision than by the method 
previously used. 


27687 (CONF-7804109—) EIVR 37 (AVIS 176) nonconventional 
meeting at LLL. Schuman, J.F. (comp.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1978. Contract W- 
7405-ENG-48. 229p. Portions of document are illegible. 
From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 
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Separate abstracts were prepared for the individual papers 
included. 


27688 (CONF-7804109—, pp 14) Nonconventional thickness 
measurements. Snow, S.G. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Nonconventional techniques for measuring thickness are re- 
viewed. The techniques include x-ray fluorescence, photon attenu- 
ation, radiation gages with magnetic source-detector alignment, and 
ultrasonics. 


27689 (CONF-7804109—, pp 43-62) Versatile radiation gaging 
system. Long, P.J. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


The attributes of computerized versatile radiation gaging 
systems are described. The gages are used to measure plating thick- 
nesses and material characteristics that can be determined from 
radiation attenuation and/or x-ray fluorescence measurements. 


27690 (CONF-7804109—, pp 87-96) Beta backscatter film thick- 
ness measurement at Bendix Kansas City. Carson, J.S. 1978. 


From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Bendix Kansas City manufactures a wide variety of mechani- 
cal, electrical and electronic systems for the DOE. Many of these 
components require plating operations, for functional and economic 
reasons. Platings are applied for corrosion protection, for wear 
resistance for improved contact performance, for contact lubrication 
and to form functional conductor networks. Within the last few 
years requirements for inspection of specialized platings have neces- 
sitated a significant increase in both the accuracy of plating thickness 
measurement and an order of magnitude increase in the speed of 
measurement. Fabrication of conductor networks with an average 
thickness of 10 micrometers and requiring better than 1% the 
uniformity have resulted in the need to redesign the electronics of 
radiation detectors and the staging mechanisms traditionally used for 
beta backscatter measurement. A first generation improved beta 
backscatter system developed as a result of the needs is described. 


27691 (EPRI-NP—914) Feasibility of determining stress in 
BWR pipes with the DRI x-ray stress analyzer. Ruud, C.O. (Denver 
Research Inst., CO (USA)). Oct 1978. 61p. Dep. NTIS, PC A04/MF 
AOl. 

The Denver Research Institute undertook a project to investi- 
gate feasibility of fabricating an x-ray stress analyzer for measuring 
residual stress in austenitic stainless steel pipe. Stainless steel coupons 
were tested first, using a laboratory breadboard set up. Successful 
tests, as compared to electrical resistance strain gauges were fol- 
lowed by tests on sample specimens of 10 inch stainless steel pipes 
which had been seam-welded. The resulting data indicated that it 
would be feasible to design an instrument based on the DRI technol- 
ogy and apparatus. It was recommended that the proposed instru- 
ment be designed, fabricated and delivered in the next phase of the 
project. 


27692 Wide-band radiometer for the short-wavelength part of the 
millimeter range based on a superconducting point contact. Antyukh, 
E.V.; Divin, Y.Y.; Zabolotnyi, V.F.; Nad’, F.Y. (P. K. Shternberg 
State Astronomical Institute. Institute of Radio Engineering and 
Electronics, Academy of Sciences of the USSR). Sov. Astron. AJ 
(Engl. Transl.); 22: No. 4, 506-510(Jul 1978). 

A radiometer is described for the short-wavelength part of 
the millimeter range for which the sensitive element is a supercon- 
ducting point contact. The best value of the measured fluctuation 
sensitivity of the radiometer to “blackbody” radiation is 0.01 °K at a 
time constant of 1 sec. In this case the limiting sensitivity (NEP) is 
~8x10~'* W/Hz/sup 1/2/ at an effective wavelength of 1 mm and 
~ 2arrow-right-leftl0-'* W/Hz/sup 1/2/ at 1.87 mm (at the maxi- 
mum of the spectral response). Test observations of the sun and of 
the self-emission of the earth's atmosphere are made in the 0.9—2.8 
mm range. The spectral distribution of the transmission of the earth's 
atmosphere is measured in the 1.0—2.1 mm region for a zenith 
distance of 40° and an absolute humidity of 4.3 g/m*. 


27693 (N—78-24713) Use of a neutron depth probe with a shield 
to measure surface soil moisture content. Moutonnet, P. Translated 
from Ann. Inst. Tech. Batim. Trav. Publics; No. 233, 1-5(1967). 10p. 
(CSIR-TRANS— 1375). NTIS PC A02/MF AOl1. 

Fast neutrons emitted by the active source of the depth probe 
penetrated a certain volume of soil. Measurement of the density of 
thermal neutrons close to the emitter, in terms of a calibration curve, 
determined the mean moisture content at a given point. In an infinite 
medium, detection occurred in a 4 pi volume in conditions of 
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constant geometry. The addition of a neutron shield permits possi- 
bilities of measurement near the soil surface. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 25919, 27646, 27651 


27694 (AD-A—055708) Fusion/fission damage ratios for neu- 
tron-induced displacement in silicon. Memorandum report. 
Van Antwerp, W.R.; Hollandsworth, C.E.; Youngblood, J.E. (Army 
Armament Research and Development Command, Aberdeen Prov- 
ing Ground, MD (USA). Ballistics Research Lab.). May 1978. 46p. 
(ARBRL-MR—02836). NTIS PC A03/MF AOl1. 

Neutron induced displacement damage in silicon has been 
calculated and measured for a number of threat and simulator 
neutron spectra. The results in each case are presented as the ratio of 
damage produced by the source neutrons to that produced by 14 
MeV (fusion) neutrons. The program to calculate damage deter- 
mines the Lindhard nuclear stopping fraction corrected for multiple 
collisions, thus providing the fraction of the recoil energy available 
for displacement damage. For the measurements, wide-base silicon 
diodes were exposed to appropriate neutron fluences at each of the 
simulators. Diode changes that reflected the degradation in injected 
carrier lifetimes were observed. The results have produced both 
calculated and experimental ratios that are in generally good agree- 
ment with each other, and they are considerably smaller than the 
currently accepted values. 


27695 (AD-A—055925) Radiation effects on MOS/SOS semi- 
conductor devices. Contractor report. Royce, B.S.H. (Princeton 
Univ., NJ (USA). Materials Lab.). May 1978. Contract DAAG39- 
76-C-0070. Sip. NTIS PC A04/MF AO1. 

Measurement have been made on radiation induced leakage 
currents in MOS/SOS structures and the effects of optical bleaching 
and further irradiation under zero bias conditions have been studied. 
In order to understand the role played by bulk traps in Al2O3 in the 
radiation induced leakage currents and to identify the possible lattice 
defects associated with these traps, Thermally Stimulated Current 
Techniques have been employed on samples of single crystal Al203 
from various sources. Optical bleaching and trap repopulation stud- 
ies have been made in conjunction with the thermally stimulated 
current measurements. A review of data on trapping states in Al203 
is presented and models for the trapping and charge compensation 

processes involved in the back channel leakage are discussed. 
fAuthor) 


27696 (AD-A—056392) Integrated injection logic (I?L). Com- 
parative and design trade-off evaluation. Topical report May—Decem- 
ber 1976. Raymond, J.P. (Mission Research Corp., La Jolla, CA 
(USA)). 7 Dec 1976. Contract DNA001-76-C-0201. 60p. (MRC/SD- 
R—8). NTIS PC A04/MF AO1. 

Electrical parameters and radiation susceptibility of integrat- 
ed injection logic (1?L) microcircuit circuit technology are re- 
viewed. Comparisons are drawn between I*L and other contempo- 
rary LSI microcircuit technologies such as TTL, Schottky-clamped 
TTL, ECL, p-MOS, n-MOS, C 0S and CMOS/SOS. Performance 
parameters considered include cell density, switching speed, power 
dissipation, speed-power product, output drive capability and tem- 
perature range. Radiation effects considered are those of neutron 
damage, long-term ionization damage, electrical pulsed overstress 
damage and transient photoresponse. Trade-offs in electrical per- 
formance eters and radiation susceptibility are suggested for 
‘conventional’ I*L design. Critical design considerations in I[*L are 
electrical switching response, noise margin and neutron damage 
susceptibility. On the other hand, I*L is of potential major advan- 
tage in the parameters of power dissipation, temperature range, long- 
term ionization damage susceptability and transient photoresponse. 


27697 (SAND—78-1648C) Analysis of latch-up prevention in 
CMOS IC's using an epitaxial-buried layer process. Estreich, D.B.; 
Ochoa, A. Jr.; Dutton, R.W. (Sandia Labs., Albuquerque, NM 
(USA); Stanford Univ., Palo Alto, CA (USA)). 1978. Contract EY- 
76-C-04-0789. Sp. (CONF- 781210—2). Dep. NTIS, PC A02/MF 
AOl. 

From IEEE electron devices meeting; Washington, DC, USA 
(4 Dec 1978). 

The use of a p* buried layer beneath the p-well in CMOS is 
evaluated for controlling latch-up (parasitic SCR action). It is shown 
that this structure typically reduces the parasitic npn transistor's 
current gain by two orders of magnitude. The npn gain reduction is 
the principal mechanism for latch-up control. The npn has been 
studied using STRAP to numerically solve the transport equations. 
These simulations show the npn current gain to be primarily gov- 
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erned by the base-retarding field arising from the impurity gradient 
of the outdiffusing buried layer. A new wide-base lateral pnp model 
has been developed to accurately model the field enhancement of the 
ae lateral pnp’s current gain. Experimental confirmation of the 
ateral pnp model is given. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 25718, 27537, 27687, 27735, 
27758, 27759, 27760, 27761, 27762, 27842, 27986, 28054, 28138, 
28175, 28248 


27698 (BNL—25018) Principles, calibration, and experi- 


process 
ence for a new laser aerosol detector system. Shofner, F.M.; Harrison, 
W.E. Jr.; Miller, A.C. Jr. (Brookhaven National Lab., 
(USA); Process Particulate Monitors, Inc., Knoxville, 
1978. Contract EY-76-C-02-0016. 24p. (CONF- 781110—4). Dep. 
NTIS, PC A02/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
). 


1978 

A new type of laser particulate detection instrument has 
proved extremely valuable in the design and monitoring of oil 
removal systems for cryogenic refrigeration systems. When located 
at the inlet of a refrigerator, any aerosol or particulates that could be 
harmful to the operation of the refrigerator would be detected. Its 
main features include: in situ measurement of particulates in the high 
pressure helium continuous monitoring with alarm capabilities which 
permits automatic shutdown of attended or unattended systems, 
sensitivity down to a few parts per billion, long-term stability on the 
order of 10 ppB, and straightforward data interpretation. The con- 
cept of continuous automatic calibration and baseline zero adjust- 
ment relieves the operator of any manual adjustments or loss of 
confidence in the signal levels recorded. The 1-second response time 
allows instant turnoff if the filters experience an oil breakthrough or 
if an operator inadvertently opens b valves around the oil 
removal system. The stripchart recording allows for long-term com- 
parison of particulate levels to determine if a buildup is i 
and its rate of buildup. It will also aid in predicting the amount of 
contaminants frozen out in the refrigerator and the oj ing time 
remaining before refrigerator shutdown and warmup is required. 8 
figures. 


27699 (CONF-780952—28) Design and development of an ultra- 
thin solenoid for a high energy physics particle detector. Smith, R.P.; 

Niemann, R.C.; Catania, F. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF 
AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

An enhanced-stability thin solenoid magnet design is present- 
ed. The details of the high purity aluminum stabilized conductor are 
discussed. The design details of a special cryostat constructed for 
conductor evaluation is presented, and the aluminum alloy NbTi 
superconductor under procurement is described. 


27700 (CONF-7804109—, pp 11-13) AWRE (nonconventional) 
metrology scene. West, F.L. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Progress at AWRE in the adaptation of optical interferometry 
to contour and thickness measurement arising with two-dimensional 
shell and metal mirror parts is described. The primary aim is to 
outline various inspection problems encountered with use of rotary 
contour gauges in order to illustrate reasons for the direction of 
development and to invite comment on proposed solutions. Surface 
finish of machined parts is seen as a linked problem bearing directly 
on determination accuracy and repeatability of measurement. A 
clearer understanding of surface topography and its measurement is 
being sought as a necessary adjunct to precision inspection of 
conventional parts and to guide tooling development in mirror 
manufacture. 


27701 (CONF-7804109—, pp 63-66) Pneumatic probe with laser 
interferometer. Wilkens, P.H. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Improvements to upgrade the accuracy of Rotacon pcm by 
a complete redesign of probe to include a Michelson interferometer 
to replace the existing long-range capacity transducer are described. 
This has resulted in a compact and interchangeable probe cartridge 
with a 3 win. resolution and accuracy; the cartridge can be installed 
and replaced in the Rotacon gauge with the minimum of realign- 
ment, which should reduce our dependence on operator skill. In 
addition, the stylus contact force can be reduced to 750 mg for the 
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contacting types, but an alternative feature, which we are still 
developing, will use a gas jet cushion in place of the stylus to 

rovide a noncontacting version of the same basic probe cartridge. 
This device is very sensitive to external vibration effects because it is 
virtually frictionless. 


27702 (CONF-7804109—, pp 67-75) Halographic contouring. 
Boyd, B.M. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Illustrations are presented on holographic contouring. 


27703 (CONF-7804109—, pp 76-86) Computer analysis of holo- 
graphic interferograms for NDT applications. Tichenor, D.A.; 
Madsen, V.P. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Holographic interferometry (or holometry) is a non-destruc- 
tive technique that measures the microscopic displacement of all 
points on the surface of a test object. The displacement field is 
represented by a pattern of interference fringes superimposed on the 
image of the test object. Each fringe can be interpreted as a contour 
line representing points of equal displacement normal to the image 
plane. The displacement interval between adjacent fringes is half of 
the optical wavelength used in recording the hologram. For many 
NDT applications the fringe density information alone is sufficient to 
identify all defects of interest. Also fringe density is more easily 
extracted from the interferogram than is the complete deformation 
map. An algorithm to generate local estimates of fringe density and 
determine acceptability of product based on this data is described. 


27704 (CONF-7804109—, pp 123-153) Diffraction gauging. Wil- 
kens, P.H. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


This system of gauging is now being designed to fit on an 
Excello NC lathe to measure the form, accuracy, and size of external 
contoured surfaces as they approach the finish machined size. A 
template profile of the finished workpiece, but 0.003 in. bigger on 
radius, will be aligned with the workpiece using a reference diameter 
and face on the machining fixture to leave a gap between the profile 
of the template and workpiece. A helium—neon laser beam will be 

rojected through this gap using a rotating retroreflector and a fixed 
r. The resulting diffraction pattern produced by the laser beam 
ing through the template to workpiece gap will be reflected and 
focused on a fixed diode array via a second retroreflector which 
moves and remains in optical alignment with the first. These retrore- 
flectors will be rotated about a center that will enable the laser beam, 
which is shaped in a long slit, to scan the template workpiece gap 
from the pole to the equator of the workpiece. The characteristic 
diffraction a will be detected by the fixed diode array, and the 
signal levels from this array will be processed in a mini-computer 
—— to produce a best fit through the two minima of the 
diode signals. The separation of the two minima will yield the size of 
the workpiece to template gap and this information will be presented 
to the machine tool operator. 


27705 CONF-7804109—, pp 167-174) Microinterferometer 
transducer, Steger, P.J. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


An air-bearing microinterferometer transducer is being devel- 
oped to provide for increased accuracy, range, and linearity over 
conventional linear variable differential transformer (LVDT) trans- 
ducers. The conventional LVDT’s are used on multiple-probe sweep 
pauses to measure deviation from true surfaces of revolution. These 

'T transducers are null devices, and their high accuracy deterio- 
rates rapidly as they move from zero setting. It is desirable to have a 
transducer with extended aes to measure parts that deviate from 
conventional paths. The length-measuring interferometer is a well- 
established inspection device. However, constructing a microinter- 
ferometer that will fit inside a conventional 1/2-in. 0.d transducer 
housing is a formidable task. Departure from the conventional 
interferometer construction is required. It will be n to trans- 
mit the laser beam into the microinterferometer with a self-focusing 
fiber optic cable. Miniature glassware has been obtained and a 
microinterferometer constructed inside a 0.315-in. id transducer. 
Fringes have been obtained by directing a laser beam into the 
transducer housing. 


27706 (CONF-7804109—, pp 175-187) Noncontacting optical 
profile probe. Redman, J.D. 1978. 


From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 
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Projected fringes generated by two interfering plane waves 
can be used to contour an object surface. A series of equispaced 
— sheets of light is caused to illuminate an object volume, and a 

right fringe appears wherever the object surface intersects one of 
these sheets. The fringes can be —— as range contours. The 
fringes are imaged on a detector whose diameter is approximately 
half” the imaged fringe pitch, the detector being scanned over the 
object surface. The phase of one of the plane waves is modulated 
with a saw-tooth waveform causing the fringes to shift steadily 
through one fringe pitch and then rapidly fly back. The detector 
output consists of a sine wave whose phase depends on the range of 
the object. The aim is to use the technique for the measurement of 
the surface profile of shells of revolution to an accuracy of better 
than 50 pin. (1.25 pin.). Analysis shows that there is a trade-off 
between depth of field and accuracy. Preliminary experiments have 
shown that for an object field of 6 x 107° in. the accuracy is 70 pin. 
and, for an object field of 1 in., the accuracy is 220 pin. 


27707 (CONF-7804109—, pp 188-190) Video Comparator. Rose, 
R.P. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


The Video Comparator is a comparative gage that uses elec- 
tronic images from two sources, a standard and an unknown. Two 
matched video cameras are used to obtain the electronic images. The 
video signals are mixed and displayed on a single video receiver 
(CRT). The video system is manufactured by ITP of Chatsworth, 
CA and is a Tele-Microscope II, Model 148. One of the cameras is 
mounted on a toolmaker’s microscope stand and produces a 250X 
image of a cast. The other camera is mounted on a stand and 
produces an image of a 250X template. The two video images are 
mixed in a control box provided by ITP and displayed on a CRT. 
The template or the cast can be moved to align the desired features. 
Vertical reference lines are provided on the CRT, and a feature on 
the cast can be aligned with a line on the CRT screen. The stage 
containing the casts can be moved using a Boeckleler micrometer 
equipped with a digital readout, and a second feature aligned with 
the —_— line and the distance moved obtained from the digital 
display. 


27708 (CONF-7804109—, pp 207-214) CO, interferometry. 
Morrison, P.C. 1978. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


When a machined surface is strained, double-exposure visible 
on phy can be used to detect the change or difference in a 
profile. However, this technique cannot be used to compare the 
surface profiles of a master and a production line object, because the 
unique microstructure of the surfaces is so large that the speckle 
seo are uncorrelated. If the radiation wavelength was much 

ger than the microstructure, then an interferometric comparison 
between the master and the production object's profiles would be 
possible. This is the condition for the object surface to behave as a 
specular reflector and one would | expecct to see the highlights 
from any single viewing direction. If a suitable diffuser was intro- 
duced into the object illumination system, then the whole specular 
surface could be seen simultaneously. The speckle pattern in the 
image plane is generated by the unique microstructure of the diffus- 
er. lacing one specular reflector by a very similar one, will not 
alter the image wey speckle a. A 10.6—m speckle interfero- 
meter has been built with a diffuser placed in the object illumination 
system. Experimentally, it has been shown that a profile comparison 
is possible provided the surface roughness of the objects is less than 
20/25 win. (CLA). Unfortunately the spatial resolution of the detec- 
ahaa A pa than expected. This is a major problem which has not 

solved. 


27709 (CONF-7804109—, pp 215-218) Mechanical engineering 
— progress report. Optical profilometer. Sommargren, G.E. 

From 37. nonconvertional metrology meeting; Livermore, 
CA, USA (17 Apr 1978). 


Progress in the development of an optical postion for 


measuring the roughness of optical surfaces under 100 angstroms is 
described. The configuration of the profilometer is a common-path, 
optical heterodyne interference microscope. The source is a single 
mode, Zeeman—split, helium—neon laser. Preliminary tests indicate 
a height sensitivity of less than 2 angstroms. 


27710 (COO—1198-1229) Energy dispersive x-ray analysis using 
a field emission gun: a precaution. Fraser, H.L.; Woodhouse, J.B. 
(Illinois Univ., Urbana (USA)). 1978. Contract EY-76-C-02-1198. 4p. 
(CONF-780734—5). Dep. NTIS, PC A02/MF AO1. 

From Workshop on analytical electron microscopy; Ithaca, 
NY, USA (24 Jul 1978). 
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In general, the beam current produced by a field emission gun 
(FEG) varies with time. Hence X-ray spectra recorded using energy 
dispersive spectroscopy (EDS) over a given counting time will not 
necessarily be generated by equal numbers of incident electrons. 
Large errors may therefore be introduced during data reduction 
where subtraction and/or addition of spectra occurs. A solution to 
this problem is outlined, which involves the use of an external clock 
to drive the multichannel analyzer, the units of time being dependent 
on the level of the beam current from the FEG gun. 


27711 (LA—6759-M) Automatic sample changers maintenance 
manual, Myers, T.A. (Los Alamos Scientific Lab., NM (USA)). Oct 
1978. Contract W-7405-ENG-36. 26p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

This manual describes and provides trouble-shooting aids for 
the Automatic Sample Changer electronics on the automatic beta 
counting system, developed by the Los Alamos Scientific Labora- 
tory Group CNC-11. The output of a gas detector is shaped by a 
preamplifier, then is coupled to an amplifier. Amplifier output is 
discriminated and is the input to a scaler. An identification number is 
associated with each sample. At a predetermined count length, the 
identification number, scaler data plus other information is punched 
out on a data card. The next sample to be counted is automatically 
selected. The beta counter uses the same electronics as the prior 
count did, the only difference being the sample identification number 
and sample itself. This manual is intended as a step-by-step aid in 
trouble-shooting the electronics associated with positioning the 
sample, counting the sample, and getting the needed data punched 
on an 80-column data card. 


27712 (SAND—78-1586C) Optical control of IMPATT oscilla- 
tor dynamics. Kiehl, R.A. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 4p. (CONF-781210—3). Dep. 
NTIS, PC A02/MF AO1. 

From IEEE electron devices meeting; Washington, DC, USA 
(4 Dec 1978). 

The results of detailed computer simulations of the effect of 
optically generated carriers on the dynamics of an IMPATT diode 
oscillator are presented. Both small- and large-amplitude oscillations 
are examined over wide ranges in operating conditions and optical 
power level. Agreement is obtained between the theoretical results 
and experimental observations. Key results of the calculations are 
used to establish the extent to which the amplitude and frequency of 
a conventional IMPATT oscillator can be optically modulated as 
well as the operating conditions under which this control is opti- 
mized. 


27713 (SAND—78-8040) Microprocessor-controlled, program- 
mable ramp voltage generator. Hopwood, J. (Sandia Labs., Liver- 
more, CA (USA)). Nov 1978. Contract EY-76-C-04-0789. 55p. Dep. 
NTIS, PC A04/MF AOl1. 

A special-purpose veniags generator has been developed for 
driving the quadrupole mass filter of a residual gas analyzer. The 
generator is microprocessor-controlled with desired ramping param- 
eters programmed by setting front-panel digital thumb switches. The 
start voltage, - voltage, and time of each excursion are selectable. 
A maximum of five start-stop levels may be pre-selected for each 
re gram. The ramp voltage is 0 to 10 volts with sweep times from 

1 to 999.99 seconds. 


27714 (UCRL—81054) Dynamic studies of the RCA 
streak tube in the LLL streak camera. Thomas, S.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 Sep 1978. 
Contract W-7405-ENG-48. Tp. (CONF-780804—13). Dep. NTIS, 
PC A02/MF AOl. 

From 13. congress on high-speed photography and photonics; 
Tokyo, Japan (20 Aug 1978). 

As indicated by tests on several cameras, the dynamic range 
of the Lawrence Livermore Laboratory streak-camera — ap- 

to be about two orders of magnitude greater those 
reported for other systems for 10- to 200-ps pulses. The lack of a fine 
mesh Fare in the RCA streak tube used in these cameras probably 
contributes to a lower system dynamic noise and —- raises the 
dynamic range. A developmental tube with a mesh grid was tested 
and supports this conjecture. Order-of-magnitude variations in input 
slit width do not affect the spot size on the phosphor or the dynamic 
range of the RCA tube. 


27715 (UCRL—81791) Two new CCD architectures for high 
speed transient recording. Pocha, M.D.; Balch, J.W.; McConaghy, 
C.F. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1 Dec 1978. ‘Contract W-7405-ENG-48. 14p. (CONF- 
790201—1). Dep. NTIS, PC A02/MF AO1. 

From International solid state circuits conference; Philadel- 
phia, PA, USA (14 Feb 1979). 

Two CCD architectures for high speed transient recording 
are compared. The S-P-S architecture has significant improvements 
with respect to increased record length, reduced high frequency 
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clock capacitance and simpler clock driver design. Experimental 
data of a P-S device is presented and compared to anticipated 
performance of an S-P-S device currently being fabricated. 


27716 (Y/DA—8005) Handbook of optical testing methods for 
diamond-turned mirrors. Sladky, R.E. (Oak Ridge Y-12 Plant, TN 
(USA)). Oct 1978. Contract W. 7405-ENG-26. 39p. Dep. NTIS, PC 
A03/MF AOl1. 

This handbook describes the optical theory which is neces- 
sary to understand the principles of interferometry that are used in 
optical testing. Interferometers are used to test the contour and 
measure the surface finish of diamond-turned mirrors for Los 
Alamos Scientific Laboratory (LASL) lasers. Special equipment is 
used in the certification program, and problems may arise in testing. 
A testing procedure has been developed for each type of mirror. 


27717 Versatile frustrated-total-reflection polarizer for the in- 
frared. Lees, D.; Baumeister, P. (Institute of Optics, University of 
Rochester, New York 14627). Opt. Lett.; 4: No. 2, 66-67(Feb 1979). 

A new type of thin-film polarizing beam splitter based on the 
frustrated-total reflection effect is described. The device may be 
designed to transmit either p or s linearly light. A polarization ratio 
on the order of 1000:1 is expected. 


27718 “FASTBUS"--status of development of a standard high 
speed data acquisition bus for high energy physics. Larsen, R.S. 
(Stanford Univ, Linear Accel Cent, Calif). JEEE Trans. Nucl. Sci.; 
NS: No. 1, 735-739(Feb 1978). 

In late 1975 the US NIM Committee initiated a study group, 
known as the Advanced System Study Group, to review the future 
data acquisition modular interface requirements for high energy 
physics. The final report of this group recommended the develop- 
ment of a new standard system, now known as "FAST-BUS,” which 
would have as principal features improved speed by a factor of 10 
over CAMAC, more generalized architecture to accommodate dis- 
tributed parallel processing and fast pre-processing, special scan 
modes of particular use in high-energy-particle detection systems; 
and standardized bus structures and mechanics. A brief summary of 
current activity is given. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 25279, 25358, 25720, 26145 


27719 (LA—7516-MS) Effect of borehole fluid on induction 
ited 


fields of an encapsulated magnetic loop. Howard, A.Q. Jr. (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract W-7405- 
ENG-36. 12p. Dep. NTIS, PC A02/MF AO1. 

The modification of the induction fields of a magnetic dipole 
created by truncated cylinders of borehole fluid is treated. An 
expression is derived for the coefficients of the Fourier—Bessel 
series, which describes the scattered fields in a cylindrical capsule. 
This capsule contains the source and observation dipole loops. The 
results are important in interpretation of induction logs where the 
nonisotropic effects of the borehole must be understood. A funda- 
mental difference between this work and others on the 
subject is that here the excitation loop is oriented vertically to excite 
eddy currents in vertical structures. 


27720 grr ya. eee ae 
re. Cleedves Ge ie 


logging. Open fil . (final). Cook, 
Garland, TX (USA)). Nov 1977. Sram Fouesooe. 103 S Re. 
10). NTIS PC A06 A0l. 

This was a study to identify and evaluate known technologies 
employing electromagnetic resonance phenomena in solid minerals 
for their identification and assaying, particularly assay logging of 
exploratory boreholes. A a literature search and study 
revealed some little known R (nuclear magnetic resonance) 
techniques developed by Professor G. J. Bene’s group at the Univer- 
sity of Geneva, Switzerland. These are suitable for use in weak, 
inhomogeneous etic fields. Laboratory NMR tests of numerous 
U.S. ore minerals showed good identifying signals from phosphates, 
fluorspar, bauxite, oil shale, and spodumene (lithium) ores, but not 
from the copper, lead, antimony or manganese ores tested. Use of 
EPR ‘signatures’ for such ores is suggested. A conceptual design for 
an NMR assay logging system is proposed. 


27721 Effective capture gamma-ray borehole activation analysis 
with relatively small ***Cf sources. Californium-252 Prog.; No. 22, 16- 
21(May 1978). 

A method was developed using a relatively small *°*Cf source 
as a neutron source for borehole capture gamma-ray analysis. A 
simulated borehole was used to study the analytical conditions. 
Optimum source strength was determined. 5 figures. (DLC) 
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27722 Derivative parameter computer for gas well logging. Madz- 
harova, V.I.; Gravchev, E.M.; Pomerants, L.I.; Veksler, V.E.; Bu- 
tyugina, L.P.; Chaykina, L.I.; Dubrovina, G.V.; Pechkov, A.A. (to 
All-Union Scientific Research Inst. of Geophysical Prospecting 
Methods). USSR Patent 532837. 25 Oct 1976. Filed date 27 Dec 
1974. vpp. (In Russian). 

A derivative parameter computer for gas well logging is 
described that includes an arithmetic unit, an immediate-access 
memory, a device for converting chromatographic data to digital 
form (such as a unit that determines the maxima of peaks of the 
chromatogram or an integrator), a master clock, an input module, a 
device that ties in true depth signals with the analysis cycle of the 
chromatograph, a scale converter, and a recorder with tape trans- 
port controm mechanism. Provisions are made for increasing the 
speed of determining and recording the set of parameters needed for 
predicting gas and petroleum strata as a function of true well depth 
before these strata are opened by the well, and for dynamic determi- 
nation of the nature of saturation of strata opened by the well. The 
computer contains a cumulative counter of chromatographic data, a 
cumulative counter for determining the duration of drilling one 
running meter of well depth as a function of true depths, a cumula- 
tive counter that determines the coefficient of dilution as a function 
of true depths, a buffer memory, a device for determination of the 
index of component makeup of the gas in a stratum, a program- 
interrupting device, a clock-phase network, a control device and a 
control panel. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 25306, 27444 


27723 (MHSMP—78-44) Development of the Pantex floor cover- 
ing skid test criteria. Crutchmer, J.A. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Oct 1978. Contract EY-76- 
C-04-0487. Sp. Dep. NTIS, PC A02/MF AO1. 

Floor covering skid test criteria have been devised which 
specify ten consecutive drops of standard 10.7 kg billets of LX-10 
from a height of 4.33 m at 45° with no reactions. Any reaction, even 
very low-order, disqualifies the material being tested for use as a 
floor covering. Floor covering samples are applied directly to a 
standard concrete skid pad per manufacturers’ specifications. Three 
different floor covering materials have been evaluated using the new 
criteria. 


27724 (MHSMP—78-45) FT-NMR determination of silane hy- 
drogen content of siloxane pre-polymers. Clink, G.L. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Oct 1978. 
Contract EY-76-C-04-0487. 6p. Dep. NTIS, PC A02/MF AO1. 

The application of proton FT-NMR methods for the determi- 
nation of the silane hydrogen content of several siloxane pre-poly- 
mers has shown itself to be a relatively rapid procedure with 
excellent precision. 


27725 (MHSMP—78-55) Evaluation of Holston TATB PBX. 
Osborn, A.G.; Johnson, H.D.; Stallings, T.L. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, TX (USA)). Nov 1978. Contract 
EY-76-C-04-0487. 6p. Dep. NTIS, PC A02/MF AO1. 

Six lots of Holston TATB PBX were evaluated. Five lots 
were PBX 9502 (5% Kel-F) and the other was RX-03-BB (7.5% 
Kel-F). All pressed to an acceptable density and pressed parts 
displayed acceptable physical strength. 


27726 (MHSMP—78-57) Preliminary evaluation of X-0298. 
Osborn, A.G.; Stallings, T.L.; Johnson, H.D. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, TX (USA)). Nov 1978. Contract 
EY-76-C-04-0487. 6p. Dep. NTIS, PC A02/MF AOI. 

A 2.5 kg batch of X-0298, an HMX/Kraton G-6500/paraffinic 
oil formulation, was made and subjected to sensitivity, chemical 
reactivity and physical properties testing. This formulation appears 
to offer higher thermal stability than PBX 9501 and is stronger with 
2.5% Kraton G-6500/plasticizer than a 95% HMX/5% Kraton G- 
6500 formulation without plasticizer. 


27727 (MHSMP—78-62) Establishment of large flyer capability 
at Pantex. Kramer, P.E. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Nov 1978. Contract EY-76-C-04-0487. 10p. 
Dep. NTIS, PC A02/MF AOl1. 

A 45-kJ capacitor bank was obtained from LLL to facilitate 
the establishment of a flyer initiation capability for TATB. After 
assembly and installation, work proceeded in three phases; charac- 
terization of the system via short-circuit ringdowns, development of 
the capability to measure flyer velocity and to obtain desired veloci- 
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ties, and calibration of the flyer cable to be used in explosive studies. 
The work is described and data are presented from all phases. 


27728 (MHSMP—78-64) Establishment of a corner turning test 
capability. Ashcraft, R.W.; West, G.T. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Nov 1978. Contract EY-76- 
C-04-0487. llp. Dep. NTIS, PC A02/MF AO1. 

A corner turning test capability has been established. While 
the test is not suited to be the sole criterion for lot qualification, it 
provides valuable information regarding explosive behavior near 
failure. Light enhancement and film record analysis techniques are 
discussed. 


27729 (MHSMP—78-65) Assay of TATB by HPLC. Schaffer, 
C.L. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX 
(USA)). Dec 1978. Contract EY-76-C-04-0487. 6p. Dep. NTIS, PC 
A02/MF AOl. 

An assay method for 1,3,5-triamino-2,4,6-trinitrobenzene 
(TATB) by high pressure liquid chromatography is being developed 
using a carrier solvent of 1.5% DMF, 43% toluene, 55.5% heptane, 
and a » Bondapak NHe column. TATB was separated from all 
known impurities using this system. 


27730 (SAND—78-1423) Motion of a material whose particle 
velocity is a linear function of the spatial position. McGlaun, J.M. 
(Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY- 
76-C-04-0789. 41p. Dep. NTIS, PC A03/MF AO1. 

The equations of motion are derived for plane one-dimension- 
al motion of a material whose particle velocity is a linear function of 
the spatial position. It is proved the mass density is uniform at all 
times if it is initially uniform. A closed form solution to the equations 
of motion is obtained for a special case. Sensitivity of the solution to 
various parameters is investigated. An equation for the efficiency of 
a power history is derived and discussed. 


27731 (UCRL—82162) Shock initiation of PBX-9404 by electri- 
cally driven flyer plates. Weingart, R.C.; Jackson, R.K.; Honodel, 
C.A.; Lee, R.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 17 Jan 1979. Contract W-7405-ENG-48. 15p. 
(CONF-790207—1). Dep. NTIS, PC A02/MF AO1. 

From 10. symposium on explosives and pyrotechnics; San 
Francisco, CA, USA (14 Feb 1979). 

The shock initiation threshold of PBX-9404 was studied over 
the pressure range from 3.1 to 28 GPa with pulse lengths ranging 
from 0.007 to 0.063 ps. The short-duration, high pressure pulses 
were produced by the impact of thin flyer plates accelerated by 
electrically exploded metal foils. The experiments were performed 
on explosive pellets 25.4 mm in dia with thicknesses of 6.0, 10.1 and 
19.1 mm. No dependence of the initiation threshold on pellet thick- 
ness was observed. The data are represented reasonably well by 
either the critical initiation energy or by the constant P? tau initiation 
criteria. Considerable scatter was observed in the data for the 
shorter-duration pulses. This scatter appeared to be due to enhanced 
sensitivity of the shock initiation threshold to variability in the 
properties of the explosive targets for the case of initiation by very 
short duration pulses. 


NUCLEAR 


27732 (AD-A—056317) Underground data acquisition and telem- 
etry system. Final report 10 June 1974—30 Sep 1976. Moore, T.C.; 
Rorden, L.H.; Nitta, D.H.; Weston, A.; Kwong, C. (Develco, Inc., 
Sunnyvale, CA (USA)). 28 Feb 1977. Contract DNA001-74-C-0298. 
260p. NTIS PC A12/MF AOl1. 

Three DEVELCO Underground Telemetry Systems were 
installed as part of the DNA Mighty Epic Nuclear Test Event 
interface experiment on 12 May 1976. These systems were designed 
to withstand strong shock and high pressures in order to acquire, 
store, and later telemeter multiple channels of ground motion data 
from high stress regions at depths greater than 1500 feet without 
relying on signal cables through the interface zone. In addition to 
recording significant new data, the Mighty Epic operation demon- 
strated that data storage and retrieval can be successfully accom- 
plished under severe environmental conditions. 


27733 (AD-A—056652) Effects of nonequilibrium phenomena on 
radar transmission - nonequilibrium ionization. Technical report. La- 
cetera, J; Daum, G.R. (Army Armament Research and Develop- 
ment Command, Aberdeen Proving Ground, MD (USA). Ballistics 
Research Lab.). May 1978. 20p. (ARBRL-TR—02058). NTIS PC 
A02/MF AO1. 

An assessment has been made of the LTE (Local Thermody- 
namic Equilibrium) approximation of the chemical kinetics of nucle- 
ar fireballs. The results are described in terms of the effect of the 
— fireball upon the radiant flux incident on a radar 
path. 
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27734 (UCRL—82010) Computational studies of a Voitenko 
compressor. Brown, P.S.; Lohmann, M.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 30 Nov 1978. Contract W- 
7405-ENG-48. 29p. (CONF-781197—2). Dep. NTIS, PC A03/MF 
AOl. 

From Nuclear blast and shock simulation symposium; San 
Diego, CA, USA (28 Nov 1978). 

Two successful shock tube experiments were recently per- 
formed at the Lawrence Livermore Laboratory. The experiments 
simulated the high enthalpy flow conditions that might arise in the 
nuclear blast encounter of a tunnel-based missile. The experiments, 
using a modified Voitenko high explosive generator, produced me- 
gabar pressure conditions at the inlet of the 2 cm-diameter air-filled 
shock tubes. Computer calculations have been done to model the 
105-fold increase in air pressure in the Voitenko generator. These 
calculations are necessary to describe the source for the experiments 
and to permit better interpretation of the experimental data. A 
detailed understanding of the phenomenology of the compressor is 
also essential for optimization of future experiments, especially those 
involving scaling up to larger size shock tubes. An arbitrary La- 
grange-Eulerian computer code was selected to calculate the late- 
time high explosive driven motion of a steel plate into the bell 
shaped compressor section. It was found that ordinary Lagrangian 
and Eulerian codes had difficulty in properly treating the steel-air 
interfaces, whereas an arbitrary Lagrange-Eulerian code was capable 
= beans the complex flow of air past the steel interfaces in the 

ressor region. Using an improved equation of state for air, 
pice lent agreement has been obtained in the source timing for the 
shock tube experiments, and a much more detailed understanding of 
the Voitenko generator operation has been gained. 


WEAPONRY 
REFER ALSO TO CITATION(S) 26700 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 27778, 27782, 28196, 28215, 28302 


27735 (BDX—613-2122) Microprocessors as a tool in determin- 
ing correlation between sferics and tornado genesis. Witte, D.R. 
(Bendix Corp., Kansas City, MO (USA)). Nov 1978. Contract EY- 
76-C-04-0613. 33p. (CONF-781188—1). Dep. NTIS, PC A03/MF 
AOl. 

From Mid-American electronics conference MAECON; 
Kansas City, MO, USA (16 Nov 1978). 

It is believed that sferics, a word that stands for atmospheric 
electromagnetic radiation, can be correlated to the genesis of torna- 
does and severe weather. Sferics are generated by lightning and 
other atmospheric disturbances that are not yet entirely understood. 
The recording and analysis of the patterns in which sferic events 
occur, it is hoped, will lead to accurate real-time prediction of 
tornadoes and other severe weather. Collection of this data becomes 
cumbersome when correlation between at least two stations is neces- 
sary for triangulation; however, the advent of microprocessors has 
made the task of data collection and massaging inexpensive and 
manageable. 


27736 (BNL—25178) Effects of changes in upwind surface char- 
acteristics of mean wind speed and turbulence near a coastline. Seth- 
uRaman, S.; Raynor, G.S. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract EY-76-C-02-0016. 4p. (CONF-790101—2). 
Dep. NTIS, PC A02/MF AO1. 

From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 

Analysis of mean wind speed and longitudinal turbulence at a 
height of 8 m at an offshore buoy and the beach indicated that the 
mean winds at the buoy were always higher by 30 to 100% depend- 
ing on the wind speed. A relationship seems to exist between the 
changes in turbulence and the direction of flow. Generally minimum 
values were observed for onshore and maximum for offshore flows. 
In order to increase the statistical significance of the results, analysis 
has to be done with a larger set of data. 


27737 (CONF-790101—7) Atmospheric dispersion over water 
near shoreline environments. Sheih, C.M.; Frenzen, P.; Hart, R.L. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 8p. Dep. NTIS, PC A02/MF AOl. 

From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 
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The present investigation provides experiment measured time 
and velocity scales for computing dispersion coefficients appropriate 
to flows over open water. For laterial dispersion under Pasquill 
stability categories C, D, and E, and the integral time scale are 9.0, 
7.3, and 8.1 s, and the standard deviation of lateral velocity fluctu- 
ation normalized by friction velocity (o/sub v//u/sub */) are 3.7, 
2.0, and 2.4, respectively. The corresponding values for the vertical 
dispersion are 2.3, 5.3, and 6.6 s for integral time scales and 2.2, 1.4, 
and 1.2 for the normalized vertical velocity fluctuation (o-/sub w// 
u/sub *). It appears that there are two major scales participating in 
the dispersion processes, the small-scale component due to vertical 
thermal/mechanical turbulence production, and the large-scale com- 
ponent due in part to the temperature difference between land and 
water. In comparison with Pasquill curve appropriate to plume 
dispersion over land, the offshore dispersion coefficients computed 
from neutral density balloon trajectories are about 50% lower (or 
are shifted about two categories toward the stable side) for vertical 
dispersion, and are about 30% lower (or are shifted about one 
category toward the stable side) for horizontal dispersion. 


27738 (LA—7628-MS) Summertime nocturnal drainage flow in 
the San Mateo and Ambrosia lake air sheds of the grants basin. 
Gedayloo, T.; Barr, S.; Clements, W.E.; Wilson, S.K. (Los Alamos 
Scientific Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 
3lp. Dep. NTIS, PC A03/MF AO1. 

An initial study of some fundamental meteorological proper- 
ties of two major air sheds in the Grants Basin of northwestern New 
Mexico was conducted from May 18 to September 19, 1978. Three 
mechanical weather stations were used in conjunction with a few 
vertical wind soundings to develop a data set for the summer regime. 
Data collected between May 18 and July 30 is analyzed to investi- 
gate nocturnal drainage flows, daytime flows, and channeling of 
synoptic wind. Drainage wind averaging 2.5 m s"' was found to exist 
in a surface layer not greater than 200 m deep on 60% of the nights 
investigated. This frequently occurring drainage flow is character- 
ized by a strong decoupling from the upper level winds. Daytime 
winds, on the other hand, are representative of the synoptic flow 
patterns suggesting a rather rapid coupling after sunrise. 


27739 (PB—282466) Alternatives to organic solvent degreasing. 
Final report. Leung, S.; Johnson, R.; Liu, C.S.; Palo, G. (Eureka 
Labs., Inc., Sacramento, CA age May 1978. Contract ARB-A6- 
206-30. 232p. NTIS PC Al1l/MF A 

This study evaluated pascal degreasing methods and sol- 
vent systems with the objective of reducing or eliminating the use of 
organic solvents for degreasing applications. When feasible alterna- 
tives were identified, costs and potential emission reductions were 
studied in detail. Aircraft parts manufacture and service-maintenance 
industries, which include automotive repairs and oil well mainte- 
nance operations, were the major contributors to hydrocarbon emis- 
sions. The alternative degreasing processes recommended for these 
industries are alkaline washing and emulsion cleaning methods. 
Annual costs for these operations are higher than those for the 
solvent degreasing systems. The estimated total organic emissions 
from degreasing operations in California in 1976 were 120 tons per 
day. 


27740 Temporal sampling requirements for long-term a 

ic pollutant dispersion studies. Sheih, C.M.; Hess, G.D. (Atmospheric 
Physics Section, Radiological and Environmental Research Divi- 
sion, Argonne National Laboratory Argonne, Illinois 60439). J. 
Geophys. Res.; 83: No. C12, 6259-6262(20 Dec 1978). 

The statistical sampling theory given by Lumley and Pan- 
ofsky (1964) can be used to compute the temporal sampling interval 
and the total sampling duration required for statistical studies of the 
long-term horizontal dispersion of pollutants. To illustrate the tech- 
nique, the release of a series of tracer particles from St. Louis has 
been simulated, and trajectories have been computed from observed 
winds. An analysis of trajectories according to season indicates that 
the minimum interval required for statistical independence is 35 
hours. To limit the statistical error (€) due to insuffeient averaging 
time to 10%, the corresponding required durations of sampling are 
1300 and 2900 hours for winter and spring, respectively. If the year 
is examined as a whole, a sampling duration of 2400 hours is 
required. These sampling durations are highly dependent upon é€, and 
if accuracy is limited to within 30%, they may be decreased by about 
an order of magnitude. 
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27741 (ANL—77-65(Pt.3), pp 1) Effects of SO. on crop plants: 
overview. Miller, J.E. 1977. 
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In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The "SO2-Crop Plants Effects” program has undergone rapid 
growth in the past two years, and the project now has five full-time 
staff members. In this period, field and growth chamber approaches 
have been integrated to study the effects of SO2 on soybeans. Field 
experimentation has taken precedence over growth chamber studies 
in the program, since economically significant effects of SO. on 
crops (yield reductions) can only be defined in field studies. Growth 
chamber studies are used primarily as a means of identifying impor- 
tant factors to be studied in the field, although the chamber experi- 
ments will also be useful in quantifying environmental interactions 
with SO, effects, which can not be controlled in field experiments. 


27742 (ANL—77-65(Pt.3), pp 2-6) Open air fumigation system 
for the study of sulfur dioxide effects on crop plants. Miller, J.E.; 
Muller, R.N.; Sprugel, D.G.; Smith, H.J.; Xerikos, P.B. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

To assess the potential for air pollutant damage to agronomic 
species properly, it is necessary that the experimental system satisfy 
several criteria. The plants should be grown under agronomically 
“typical” conditions and the fumigation system should minimally 
disturb the microenvironment of the plants. The fumigation system 
should be large enough to expose a sufficient number of plants to 
determine yield effects accurately. The air pollutant should be 
delivered to the plants in a manner that is environmentally realistic 
for the pollutant in question. The fumigation system should allow a 
reasonable amount of control of the mean exposure concentrations. 
To satisfy these criteria an “open air fumigation” system was de- 
signed for use in the SO2-crop effects program and was utilized for 
the 1977 growing season on soybeans. In essence, the open air 
fumigation system consists of arrays of pipes suspended over the 
surface of the crop, through which diluted SO. is released at 
controlled rates. Experiments with the open air fumigation system 
verified its usefulness as a tool in studies of SO: effects on field 
crops. 


27743 (ANL—77-65(Pt.3), pp 7-11) Effect of sulfur dioxide fu- 
migation on development and yield of field-grown soybeans. Sprugel, 
D.G.; Miller, J.E.; Muller, R.N.; Smith, H.J.; Xerikos, P.B. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 


To predict the effects of SO2 treatments on yield in the open- 
air fumigation study, sample plots were established near the center of 
each fumigation plot. Soybean yield in the high SO. plot was 
reduced 45 percent compared to the control. Observations were also 
made on chaff weight, photosynthesis, number of seeds per plant, 
number of seeds per pod, seed weight, bean quality, and oil content 
of beans. Results are tabulated. (HLW) 


27744 (ANL—77-65(Pt.3), pp 16-20) Elemental concentration in 
soybeans fumigated with sulfur dioxide. Sprugel, D.G.; Miller, J.E.; 
Muller, R.N. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

One of the objectives of the soybean SO. study was to 
determine the effect of SO. fumigation on the elemental content of 
soybean tissues and harvested soybeans. Samples of leaves, stems, 
and pods (including seeds) were collected from each “yield” plot on 
four dates during the summer and analyzed for N, S, P, K, Ca, Mg, 
Cu, Zn, and Mn. Samples of the harvested beans from the treatment 
plots and the “plot controls” were also analyzed. Although the 
analyses of the tissues have not been completed, preliminary results 
suggest that marked changes in elemental content of both beans and 
vegetative tissue did occur in the fumigated plots, particularly at the 
higher SO: concentrations. 


27745 (BNWL-SA—6315) Transport and transformation of pol- 
lutant in the Lake Michigan area. Alkezweeny, A.J.; Young, J.A.; 
Lee, R.N.; Busness, K.M.; Hales, J.M. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). 1977. Contract EY-76-C-06-1830. 12p. 
(CONF-771113—16). Dep. NTIS, PC A02/MF AO1. 

From 4. joint conference on sensing of environmental pollut- 
ants; New Orleans, LA, USA (6 Nov 1977). 

The transport and the transformation of pollutants emitted 
from the Milwaukee and the Chicago areas were studied during 
August 1976. The study is part of the MAP3S program sponsored by 
ERDA—DBER. The experiments were conducted in approximately 
Lagrangian frames of reference utilizing two instrumented aircraft 
and surface ry op units. It was found that: 1) build up of ozone 
downwind of the areas occurred; 2) sulfate concentrations were 
higher in the urban plume than those upwind, and progressively 
increased with distance from the source; 3) significant concentrations 
of sulfate, probably associated with long range transport of sulfur, 
were often detectable above the mixing layer; and 4) vertical profiles 
of pollutants over the land and the lake showed a definite effect of 
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changing atmospheric stability when the pollutants were advected 
over the lake and vise versa. 


27746 (CONF-790101—4) Numerical study of the effects of com- 
plex terrain on dynamics of airflow and pollutant dispersion. Yamada, 
T. (Argonne National Lab., IL (USA)). 15 Jan 1979. Contract W-31- 
109-ENG-38. 6p. Dep. NTIS, PC A02/MF AOl1. 

From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 

A three-dimensional numerical model previously developed 
to simulate an airflow over complex terrain has been extended to 
simulate a pollutant dispersion over the same topographic condition. 
This study is limited to an advective case, i.e., modification of the 
inflow concentration profile by the air motion greatly disturbed by 
the underlying topograpy. The pollutant is considered to be passive 
and nonreactive. Emissions of pollutants are not considered, but 
pollutant deposition at the surface is included. Dilution of pollutants 
due to the vertical motion resulting from divergence and conver- 
gence of the horizontal wind over the rugged terrain is an item of 
major interest. A pollutant advected through the inflow boundary 
experiences the greatest reduction in concentration (by approximate- 
ly 50%) in the region directly above the downslope of the mountain. 
This is mainly due to mixing with clean air which is transported 
downward by subsidence. concentration in the surface layer down- 
wind of the mountain is considerably greater for the unstable case 
than for the stable case. This is due to the fact that higher concentra- 
tions in the layer directly above have been transported downward 
by turbulent mixing. Thus, fumigation appears to be properly simu- 
lated. The model is being modified to include solar radiation in order 
to produce diurnal variations of the airflow. It is intended to test the 
simulation against observations in the near future. 


27747 (CONF-790101—5) Advanced statistical trajectory region- 
al air pollution model. Shannon, J.D. (Argonne National Lab., IL 
(USA)). 15 Jan 1979. Contract W-31-109-ENG-38. 7p. Dep. NTIS, 
PC A02/MF AOl. 

From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 

The ASTRAP model has been shown to simulate in an 
acceptable fashion long-term regional-scale patterns of atmospheric 
pollution and deposition of sulfur for a partial emission inventory. 
The model contains an improved representation of the diurnal and 
annual variations in deposition processes, chemical transformation, 
and stability over previous statistical trajectory models. As emission 
inventories are improved and more information about proper region- 
al-scale values for diffusion and removal processes is gained from 
current and future experimental programs, ASTRAP can be refined 
and improved without increasing model complexity or costs of 
simulation. 


27748 (COO—2891-1) Ground level measurement of nuclei from 
coal development in the northern Great Plains: baseline measurements. 
Final report. Davis, B.L.; Johnson, L.R.; Sengupta, S.; Yue, P.C. 
(South Dakota School of Mines and Technology, Rapid City (USA). 
Inst. of Atmospheric Sciences). Nov 1978. Contract EY-76-S-02- 
2891. 183p. Dep. NTIS, PC A09/MF AO1. 

The Institute of Atmospheric Sciences of the South Dakota 
School of Mines and Technology has completed 20 months of 
ambient air sampling at rural and remote sites in a five-state region of 
the northern Great Plains. Sampling was accomplished by use of a 
27-ft motor home laboratory containing living accommodations for a 
field crew of two. The laboratory was outfitted with a number of 
instruments for measurement of pollutant parameters: cloud conden- 
sation nuclei, ice nuclei, Aitken nuclei, size distribution information 
for Aitken size particulate, sulfur dioxide, ozone, raindrop size 
distributions, and pH of precipitation. In addition, an instrumented 
meteorological tower provided wind speed, wind direction, ambient 
air temperature, and dew-point temperature. Instruments varied as to 
durability and success of operation, but better than 90% data retriev- 
al was possible for the entire 20-month sampling study. Analyses of 
the large quantities of data obtained were not possible under the 
initial baseline measurement program, but examination of most pa- 
rameters indicate that the air masses in the northern Great Plains are 
still relatively clean and are influenced primarily by local sources of 
contamination rather than large regional sources. Particulate concen- 
trations in these remote areas are representative of mountain stations 
or clean rural conditions, and sulfur dioxide concentrations are at the 
threshold of detectability of the instrument. Precipitation is only 
very slightly acidic, and no significant quantity of amorphous parti- 
cles (such as coal dust or combustion products) is found in the 
quantitative analyses of the high-volume filter collections. A sum- 
mary of “average” conditions observed over the study area is 
tabulated. 


27749 (DOE/EV—0026) Roles and responsibilities of energy- 
related environmental organizations. (Department of Energy, Wash- 
ington, DC (USA). Office of Planning Coordination). Sep 1978. 
108p. Dep. NTIS, PC A06/MF AO1. 
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Federal energy policy recognizes that environmental quality 
is a national priority which must not be sacrificed in the quest for 
increased domestic energy production. Within the Department of 
Energy (DOE), the Office of Environment (EV) is responsible for 
meeting the nation’s energy needs in ways which impose the lowest 
possible adverse impacts on the environment and on human health 
and safety. EV monitors all DOE programs to see that they comply 
with existing environmental and safety laws, regulations, and poli- 
cies. It studies the environmental, health and safety effects of new 
energy technologies, using the results as a basis for providing 
energy-environmental policy guidance to DOE offices and field 
organizations. To be effective, and to avoid duplication of effort, EV 
needs to communicate with other members of the energy/environ- 
mental community. To facilitate such communication, this directory 
has been assembled of the energy/environmental research, regula- 
tory, and adjudicatory community, describing organizations and 
their functions. 


27750 (DP-MS—78-49) Method for using acoustic sounder cate- 
gories to determine atmospheric stability. Schubert, J.F. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1979. Contract EY-76-C-09-0001. 4p. (CONF-790101—10). Dep. 
NTIS, PC A02/MF AO1. 

From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 

Capabilities of the diffusion meteorologist have been expand- 
ed by the acoustic sounder, an economical tool for monitoring in real 
time the height of the mixed layer. The acoustic sounder continuous- 
ly measures the rate of change in the height of the mixed layer 
which is an important parameter in calculating the transport and 
diffusion of radioactive and nonradioactive air pollutants. Continu- 
ous record of convective cells, gravity waves, inversions, and frontal 
systems permit analysis of the synoptic (analysis of stability in terms 
of simultaneous weather information) and complex (analysis of the 
stability of a single place by the relative frequencies of various 
stability types or groups of such types) stabilities of the local area. 
Sounder data obtained at the Savannah River Plant was compared 
on an hourly basis to data obtained at the WJBF-TV tower located 
approximately 20 km northwest of the acoustic sounder site. 


27751 (LA—7489-PR) Multiple HEPA filter test methods. Prog- 
ress report, January—December 1977. Schuster, B.; Kyle, T.; Osetek, 
D. (Los Alamos Scientific Lab., NM (USA)). Sep 1978. Contract W- 
7405-ENG-36. 33p. Dep. NTIS, PC A03/MF AO1. 

Tandem high-efficiency particulate air (HEPA) filter efficien- 
cy measurements have been successfully performed on a large 
number of 20,000 CFM installations. The testing procedure relies on 
the use of a laser intracavity particle spectrometer and a very high- 
volume thermal dioctyl phthalate aerosol generator designed and 
constructed specifically for this purpose. For systems that cannot be 
tested in this fashion, work has been initiated on the generation and 
detection of a fluorescent self-identifying aerosol to eliminate the 
background problem. General candidate aerosols and methods to 
disperse them have been uncovered. Two distinct detection concepts 
have evolved for the measurement of size and concentration of these 
particles. 


27752 (LA—7632-MS) Behavior of a tall stack plume in flow 
over a ridge. Gedayloo, T.; Barr, S.; Clements, W.E.; Wangen, L.E. 
(Los Alamos Scientific Lab., NM (USA)). Jan 1979. Contract W- 
7405-ENG-36. 18p. Dep. NTIS, PC A02/MF AO1. 

A study of ground level sulfur dioxide concentration due to 
effluent from the Four Corners Power Plant in northwestern New 
Mexico was conducted from December 1976 to August 1978. An 
array of sulfation plates was installed on a hogback ridge northwest 
of the power plant. Data were analyzed to determine the existence 
and effect of an eddy current on the lee side of the hogback. 


27753 (LF—S8, pp 217-225) Aerosol sampling of an experimental 
fluidized bed coal combustor. Newton, G.J.; Peele, E.R.; Carpenter, 
R.L.; Yeh, H.C. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Fluidized bed combustion of coal, lignite or other materials 
has a potential for widespread use in central electric generating 
stations in the near future. This technology may allow widespread 
use of low-grade and/or high sulfur fuels due to its high energy 
utilization at low combustion temperature and its ability to meet 
emission criteria by using limestone bed material. Particulate and 
gaseous products resulting from fuel combustion and fluidization of 
bed material are discharged and proceed out the exhaust clean-up 
system. Sampling philosophy, methodology and equipment used to 
obtain aerosol samples from the exhaust system of the 18-inch 
fluidized bed combustor (FBC) at the Morgantown Energy Re- 
search Center (MERC) are described. Identification of sampling sites 
led to design of an aerosol sampling train which allowed a known 
quantity of the effluent streams to be sampled. Depending on the 
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ition, a 15 to 25 1/min sample is extracted from the duct, 
immediately diluted and transferred to a sampling/aging chamber. 
Transmission and scanning electron microscope samples, two types 
of cascade impactor samples, vapor-phase and particulate-phase or- 
ganic samples, spiral duct aerosol centrifuge samples, optical size 
measurements and filter samples were obtained. Samples are under- 
going physical, chemical and biological tests to help establish human 
health risk estimates for fluidized bed coal combustion and to pro- 
vide information for use in design and evaluation of control technol- 
Ogies. 


27754 (LF—S58, pp 226-234) Inorganic constituents in an experi- 
mental fluidized bed coal combustor exhaust stream. Weissman, S.H.; 
Carpenter, R.L.; Newton, G.J.; Peele, E.R. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Fluidized bed coal combustion is a promising energy technol- 
ogy enabling the utilization of coal in an environmentally acceptable 
manner. This study involves the chemical characterization of the 
inorganic constituents in a fluidized bed combustor exhaust stream. 
Particles collected from the exhaust stream were analyzed for their 
elemental composition using spark source mass spectrometry 
(SSMS) and scanning electron microscopy/x-ray emission spectrom- 
etry (SEM/XES). Both bulk samples and size-differential samples 
were studied. Samples obtained during the combustion of two differ- 
ent fuels, Montana Rosebud sub-bituminous coal and Texas lignite, 
were studied. Elemental differences of particles were found due to 
coal source and particle size as well as to the utilization of cleanup 
devices and variations in operating conditions. Individual icle 
analysis using SEM/XES showed a great diversity in chemical 
constituents of individual particles. 


27755 (LF—S8, pp 235-242) Organic characterization of ef- 
fluents from fluidized bed combustion of coals. Hanson, R.L.; Carpen- 
ter, R.L.; Weissman, S.H.; Newton, G.J. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The organic components of the potential effluents from a 
fluidized bed coal combustor were sampled by collecting vapor- 
phase compounds on a Tenax polymer adsorbent trap and collecting 
particulate samples with a concentric electrostatic precipitator 
(CESP).The samples were Soxhlet extracted to remove the organic 
components. The extracts were characterized by gas chromato- 
graphy to quantitate the extractable hydrocarbons and by gas chro- 
matography-mass spectrometry to obtain molecular weights of com- 
ponents. The vapor phase of the effluent contained higher concen- 
trations of extractable hydrocarbons than the particles. 


27756 (LF—58, pp 243-250) Aerosol sampling of an experimental 
stirred-bed Lurgi coal gasifier. Peele, E.R.; Carpenter, R.L.; Newton, 
G.J.; Sturm, M.M. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

An aerosol sampling system has been designed, constructed 
and used to sample process streams of a low Btu coal gasifier. The 
system withdrew a sample of the gas from the process stream of the 
gasifier, cooled and diluted the gas immediately with nitrogen and 
transported the resulting aerosol to a sampling chamber. A number 
of aerosol sampling instruments were employed to sample the aero- 
sol. Excess sample was pulled through a chamber, subjected to 
cleanup and exhausted from the system. The overall system configu- 
ration was designed to provide samples of respirable-sized particles 
(approximately equal to 10 wm). Non-size-selective samples for de- 
termination of bulk aerosol properties were collected using filters. 
Cascade impactors were used to obtain size-selected samples for 
determination of aerosol properties as a function of aerodynamic 
size. The Lovelace Aerosol Particle Separator was used to obtain 
size-differentiated samples for electron microscopy as well as to 
obtain aerodynamically sized particles for determination of effective 
particle densities. Sampling point-to-plane electrostatic precipitators 
were used to deposit aerosol material directly onto scanning electron 
microscope stubs and transmission electron grids. Finally, Tenax-GC 
was used to obtain vapor-phase samples of hydrocarbons in the 
aerosol. In a collaborative program with the Morgantown Energy 
Research Center, two locations in the process stream of a low Btu 
coal gasification unit have been sampled with this system. The 
aerosol produced from clean gas was found to be smaller in diameter 
than that produced from the raw gas. Examination of individual 
particles by scanning and transmission microscopy revealed differ- 
ences in particle morphology between the two aerosols. 


27757 (LF—S8, pp 251-256) Chemical characteristics of aerosols 
of cooled, diluted gas from cleaned and uncleaned low Btu gas. 
Carpenter, R.L.; Weissman, S.H.; Newton, G.J.; Hanson, R.L.; 
Royer, R.E. Dec 1977. 
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In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

An aerosol sampling system has been designed to sample 
process streams of advanced coal combustion units. This system 
been used to obtain samples of the aerosols produced when low Btu 
coal gas is cooled and diluted. A stirred-bed, Lurgi gasifier in 
operation at the Morgantown Energy Research Center (MERC), 
Morgantown, WV was sampled to determine the characteristics of 
coal gas aerosols. The gasifier itself is followed by an extensive gas 
cleanup system, permitting assessment of the characteristics of the 
raw gas as well as the effects of the gas cleanup system. Preliminary 
chemical analysis was carried out using spark source mass spectrom- 
etry and gas chromatography. Differences in elemental distribution 
with respect to particle size were also observed 


27758 (LF—58, pp 264-266) Effect of collection substrates on 
performance and wall losses in cascade impactors. Peele, E.R.; 
Newton, G.J.; Yeh, H.C. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Cascade impactors usually collect size-classified particles on a 
removable substrate. Substrate materials in common use are solid 
surfaces coated with a greasy material or various filter media. In this 
study aerosol characterization of effluent streams from advanced 
coal combustion technologies required a grease-free collection sub- 
strate. Cascade impactor performance tests using a variety of collec- 
tion surfaces, including coated and uncoated metal foils and various 
filter materials, were compared. It was found that cascade impactor 
wall losses and size distribution parameters were a function of 
substrate used. Performance of solid uncoated surfaces was similar to 
coated surfaces and better than filter collection materials. 


27759 (LF—S58, pp 267-272) Generation and characterization of 
condensation aerosols of V2O; and pyrene. Tu, K.W.; Kanapilly, 
G.M. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Generation and characterization of submicron aerosols of 
V.Os and pyrene, two materials with very different physicochemical 
properties, were studied. Vaporization-condensation methods were 
used to generate the aerosols. The effects of various experimental 
conditions on the particle size and aerosol mass concentration were 
investigated. Also, the chemical stability of the aerosols and the 
source materials with respect to temperature were determined. The 
experimental results show that there are significant differences be- 
tween pyrene and V2O; aerosols. The present methods and experi- 
mental conditions can be easily adapted for generation of heteroge- 
neous condensation aerosols of pyrene and V2Os 


27760 (LF—58, pp 273-279) Generation and characterization of 
submicron ammonium sulfate and ammonium hydrogen sulfate aero- 
sols, Tu, K.W.; Kanapilly, G.M. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Ammonium sulfate condensation aerosols with particle diame- 
ters of 0.01 to 0.3 wm were produced by two methods and studied. 
In the first method, submicron (NH,4),SO, aerosols were obtained 
when an (NH,)2SO, solution was nebulized, dried, thermally decom- 
posed and the reactants allowed to condense. In the second method, 
NH,HSO, aerosols were formed when solid (NH4)2SO, was heated 
in a sample boat. The effects of vaporization temperature, condensa- 
tion temperature and relative humidity on the particle size distribu- 
tion and particle shape were studied. Experimental results show that 
submicron (NH4)eSO, and NH4HSO, aerosols can be produced with 
relatively constant mass and number concentrations and narrow size 
distributions. These aerosols are suitable for both inhalation toxicolo- 
gical studies and physicochemical evaluations. 


27761 (LF—S8, pp 280-284) Mixed trace metal oxide aerosols: 
preliminary report on the generation and characterization of Y2.O;— 
V.O; condensation aerosols. Kanapilly, G.M.; Tu, K.W.; Snyder, J.P. 
Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

This study was initiated to provide a means to evaluate the 
mechanism of formation of condensation aerosols from highly super- 
saturated vapors and to establish experimental conditions to generate 
condensation aerosols of multicomponent mixtures of trace metals 
suitable for inhalation studies. Preliminary data on the nature of 
mixed trace metal oxide aerosols formed from Y2O3, a low vapor 
pressure material, and V2Os, a material with relatively higher vapor 
pressure, are reported. Ultrafine particles were formed by vapor 
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condensation process. The low vapor pressure material Y2Os ap- 
peared to have formed the embryo nuclei. 


27762 (LF—S58, pp 285-288) Generation of selenious acid aero- 
sols, Burkstaller, M.A.; Weissman, S.H.; Cuddihy, R.G. Dec 1977. 
In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 
The metabolism and biological fate of inhaled materials de- 
ds upon both their chemical and physical characteristics. Particu- 
ley important are the elemental composition of the materials and 
their solubility in biological fluids. A soluble selenium (IV) aerosol 
was generated by nebulizing a selenious acid solution and heat 
treating the droplets. The range of heat treatments was from 100 to 
300°C. The degree of hydration and the elemental composition of 
the aerosol particles were determined by using a double (*H_ and 
™Se) label in the generating solution and by radioanalysis of the 
aerosol. In vitro dissolution was studied with aerosols heat-treated at 
150°C. Solvents used were NaCl, HCl, sodium citrate and a simulat- 
ed serum. The AMAD and sigma/sub g/ of this aerosol were 0.66 
pm and 1.2, respectively. 


27763 (LF—58, pp 289-293) Variation of specific surface area 
with particle size. Rothenberg, S.J. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Calculations have been made of the specific surface area of 
particles that are hollow shells (cenospheres) and porous particles, 
and the results presented graphically. For both types of particles it is 
shown that for icles over 2 ym the value of the specific surface 
area is almost independent of particle size. The relevance of the 
calculations to interpretation of sampling data from power plants is 
briefly discussed 


27764 (LF—S58, pp 294-297) Adsorption of moisture by fly ash. 
Rothenberg, S.J. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The adsorption of nitrogen at 77°K and of water at 0, 100, 
and 200°C by fly ash has been studied on six different samples of fly 
ash from various sources. The samples and specific surface areas 
ranging from 2 m*g™' to 40 m?g™'. All the samples adsorbed 
measurable amounts of water at the hi ighest temperature used, and 
more than a monolayer of water at 0°C, 0.5 Torr. Desorption of 
water was slow at temperatures below 100°C, and the hysteresis 
loops obtained indicated the presence of pores in the 50 to 500 A size 
range for all six fly ash samples examined. The potential toxicologi- 
cal significance of micropores in fly ash is discussed. 


27765 (NTIS/PS—78/0971) Nitrogen oxide air pollution. Part 1. 
Control technology. Volume 2. 1975—August, 1978 (a bibliography 
with abstracts). Report for 1975—August, 1978. Cavagnaro, D.M. 
(National Technical Information Service, Springfield, VA (USA)). 
Sep 1978. 305p. 

Nitrogen oxide air pollution control is covered from both 
mobile and stationary sources. Fluidized bed combustion, boiler 
combustion modification, and engine design are discussed, as they 
relate to emissions reduction. 


27766 (NTIS/PS—78/0973) Nitrogen oxide air pollution. Part 3. 
Atmospheric chemistry (a bibliography with abstracts). Report for 
1964—August 1978. Cavagnaro, D.M. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Sep 1978. 230p. 

Photochemical air pollution models, smog chemistry and 
reactivity, and SST exhaust effects are covered in the bibliography. 
Auroral and upper atmospheric chemistry and photochemistry of 
naturally occurring nitrogen oxides are excluded. 


27767 (ORAU/IEA—78-24(M)) Climate models and the predic- 
tion of CO,-induced climatic changes. Watts, R.G. (Institute for 
Energy Analysis, Oak Ridge, TN (USA)). Dec 1978. Contract EY- 
76-C-05-0033. 41p. Dep. NTIS, PC A03/MF AO1. 

The carbon dioxide (CO2) content of the atmosphere has 
shown a systematic increase each year since regular measurements 
began in 1958. A major source of CO: is the combustion of fossil 
fuels. A number of studies of the sensitivity of climate to increases in 
the CO, content of the atmosphere have been published. This report 
is an assimilation of the results of some of these studies. The climate 
sensitivity problem is introduced through a discussion of the various 
atmospheric feedbacks and the ice albedo feedback. The most recent 
estimates of the various feedbacks are used to estimate upper and 
lower bounds of the globally averaged temperature increase that 
would accompany a doubling of atmospheric CO, content. The 
results of a CO2 doubling experiment using a general circulation 
— 4 presented, and the possible response of the cryosphere is 

iscusse 





MAY 31, 1979 


27768 (PB—282212) Air quality data - 1976 annual statistics 
including summaries with reference to standards. Annual report for 
1976. (Environmental Protection Agency, Research Triangle Park, 
NC (USA). Office of Air Quality Planning and Standards). Mar 
1978. 477p. (EPA/450/2—78/009). NTIS PC A21/MF AOi. 

This report presents comprehensive summaries of data pro- 
duced by the nation’s ambient air quality monitoring activities for 
1976. The data are summarized in two formats: frequency distribu- 
tions (Part I) and status of data with reference to standards (Part II). 
These summaries are based on data acquired through extensive 
monitoring activities conducted by Federal, state, and local pollution 
control agencies and submitted to the U.S. Environmental Protec- 
tion Agency's National Aerometric Data Bank. Information is pro- 
vided on the six pollutants for which National Ambient Air Quality 
Standards have been set: total suspended particulates, carbon monox- 
ide, sulfur dioxide, nitrogen dioxide, total hydrocarbons, and total 
oxidants. Part II does not include a section for hydrocarbon data 
since the hydrocarbon standard was established as a guide for 
meeting the oxidant standard and monitoring for hydrocarbons is not 
currently required. 


27769 (PB—282428) Inventory of combustion-related emissions 
from stationary sources (second update). Report for July 1974—Apr 
1978. Kemp, V.E.; Dykema, O.W. (Aerospace Corp., El] Segundo, 
CA (USA). Environment and Energy Conservation Div.). Jun 1978. 
388p. (ATR—78(7613)-1). NTIS PC A17/MF AOl1. 

The report describes the full period of a study covering the 
combustion-related emissions phase of a 3-year program on the 
analysis of NOx control in stationary sources. The study was aimed 
at helping to establish priorities for detailed studies of techniques for 
controlling combustion-related emissions from stationary sources. 
The inventory includes emissions of NOx, HC, CO, and particulates 
from stationary sources, not only primarily involving combustion 
but also where combustion plays a secondary role. During each of 
the 3 years of the study, emissions were inventoried for selected 
industries or processes: (Ist year) boilers, stationary IC engines, 
chemical manufacturing, and petroleum refining; (2nd year) primary 
metals and HC evaporation; (3rd year) secondary metals and mineral 
and wood products. The report identifies 91-98% of the stationary 
sources of the four air pollutants. Charge rates, emissions, and 
uncertainties in all data are projected into the future and, in this 
report, are shown for the years 1977 and 1982. 


27770 (PB—282447) Houston urban plume study - 1974, descrip- 
tion and summary of results. Final report. Brock, J.R. (Texas Univ., 
Austin (USA). Dept. of Chemical Engineering). May 1978. 33p. 
NTIS PC A03/MF AO1. 

The 1974 Houston Urban Plume Study (HUPS) was under- 
taken as a preliminary investigation of some of the unresolved 
features of Houston's air pollution problem. HUPS was intended 
specifically to gain limited information on the spatial and temporal 
distribution of air pollutants--particularly, primary and secondary 
aerosols--in the Houston area as an aid should a later intensive 
investigation of aerosol character and transport be needed. Aerial 
measurements were made of the principal pollutants (SO2, NO/sub 
x/, Os, CO, aerosol) of the Houston area. Wind-field measurements 
were also made. These data were used to estimate pollutant budgets. 
Values for SO: and NO/sub x/ (14 metric tons/hr and 40 metric 
tons/hr, respectively) were reasonably comparable with values de- 
rived from emissions inventories of the Texas Air Control Board (13 
and 24 metric tons/hr, respectively). On the basis of the limited 
sampling period, the industrial area (east of downtown Houston) 
apparently is the major contributor of primary air pollutants in the 
Houston area. In the morning hours above the mixed layer relatively 
large ozone concentrations (max. 0.2 ppm), almost certainly of 
photo-chemical origin, were found that correlated closely with light 
scattering aerosol, thus indicating the existence above the mixed 
layer of strong secondary aerosol sources. 


27771 (PB—283699) Source assessment: coal-fired residential 
combustion equipment field tests, June 1977. Task report September 
1975—May 1978. DeAngelis, D.G.; Reznik, R.B. (Monsanto Re- 
search Corp., Dayton, OH (USA)). Jun 1978. Contract EPA-68-02- 
1874. 97p. (MRC-DA—786). 

The report gives results of a study to quantify criteria pollut- 
ants and characterize atmospheric emissions from coal-fired residen- 
tial heating equipment. Flue gas was sampled from a warm air 
furnace and a hot water boiler which burned three western coals. 
Tests were conducted with the stokers operating on a 20-minute 
ON/40-minute OFF cycle, corresponding to high- and low-fire 
conditions in the fuel bed. Variations in coal composition and type of 
heating equipment both influenced emission rates, and the OFF 
portion of the heating cycle contributed significantly to total emis- 
sions. The report gives a number of correlations between emission 
rates and test parameters. Combustion efficiencies for coal-fired 
residential heating equipment were lower than for larger coal-fired 
systems (e.g., utility boilers), as evidenced by the higher emission 
levels for CO and organic species, including POMs. In contrast to 
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previous estimates, particulate emissions were not a function of the 
coal ash content, but did correlate with the coal free swelling index 
and volatile content. The particulate composition was primarily 
carbon, indicating that the particles were not formed from coal ash 
but from carbonaceous material volatilized during combustion. 


27772 (PB—283959) Research, demonstration, training, and fel- 
lowship awards, April—September FY1977. (Environmental Protec- 
tion Agency, Washington, DC (USA). Grants Administration Div.). 
Jun 1978. 753p. (EPA/GAD/1—78/02). NTIS PC A99/MF AOI. 

This publication lists the grant awards offered by EPA during 
the period of April - September, Fiscal Year 1977, for research, 
demonstration, training, and fellowship programs. A brief project 
description for most of the research and demonstration grants admin- 
istered by Headquarters is contained in Section Two, arranged in 
ascending order of the Grant Identification Number. A Grant 
Number Index is included to assist crossreferencing into Section One 
material. 


27773 (PB—284058) Chalk point cooling tower project. Volume 
1, salt loading, modeling, and aircraft hazard studies. Final report 1 
July 1976—30 June 1977. (Johns Hopkins Univ., Silver Spring, MD 
(USA). Applied Physics Lab.). Aug 1977. 359p 

A preliminary estimate of salt soalliog impact due to drift 
from the Chalk Point cooling tower indicates that the annual salt 
loading is a maximum of 64 kg/hectare at a distance of approximate- 
ly 0.5 km from the tower and less than 5 kg/hectare at all off-site 
locations (on land). These off-site values are much less than the 20 
kg/hectare/month deposition rate which the University of Maryland 
designated as the growing season level below which there is no 
noticeable effect on corn, soybeans, and tobacco. It is tentatively 
concluded that the cooling tower poses no significant threat to 
commercial agriculture. The preliminary nature of these estimates is 
carefully discussed in the text. A comparative study of various drift 
models has been made and an input parameter sensitivity analysis has 
been conducted. Sensitivities to drop size distribution and uncertain- 
ty in various input data errors have also been conducted and are 
reported. A tentative selection of the Israel-Overcamp model and 
the APL models for further detailed use in the model validation 
program is described. The possible hazard which a cooling tower 
plume may pose to aircraft flight has been investigated. It is conclud- 
ed that hazard due to low visibility and aircraft engine or airframe 
icing is negligible. 


27774 (PNL—2734) Variable trajectory model for regional as- 
sessments of air pollution from sulfur compounds. Powell, D.C.; 
McNaughton, D.J.; Wendell, L.L.; Drake, R.L. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Feb 1979. Contract EY-76- 
C-06-1830. 49p. Dep. NTIS, PC A03/MF AO1. 

This report describes a sulfur oxides atmospheric pollution 
model that calculates trajectories using single-layer historical wind 
data as well as chemical transformation and deposition following 
discrete contaminant air masses. Vertical diffusion under constraints 
is calculated, but all horizontal dispersion is a funcion of trajectory 
variation. The ground-level air concentrations and deposition are 
calculated in a rectangular area comprising the northeastern United 
States and southeastern Canada. Calculations for a 29-day assessment 
period in April 1974 are presented along with a limited verification. 
Results for the studies were calculated using a source inventory 
comprising 61% of the anthropogenic SOz2 emissions. Using current 
model parameterization levels, predicted concentration values are 
most sensitive to variations in dry deposition of SO2, wet deposition 
of sulfate, and transformation of SO. to sulfate. Replacing the 
variable mixed-layer depth and variable stability features of the 
model with constant definitions of each results in increased ground- 
level concentration predicions for SO2 and particularly for sulfate. 


27775 (RISO—364) Physico-chemical conversion of sulphur 
dioxide in a power plant plume. Implementation of techniques and 
preliminary results of airborne experiments. Lewin, E.E. (Risoe Na- 
tional Lab., Roskilde (Denmark)). Mar 1978. 114p. Dep. NTIS (US 
Sales Only), PC A06/MF AO1. 

A review is given of the actual knowledge of SO2 atmospher- 
ic processes gained from laboratory and field experiments. Imple- 
mentation is described of the instrumentation, operational proce- 
dures and analytical methods in connection with a field study of the 
conversion and dispersion of SO: in an oil-fired power plant plume. 
Furthermore, the preliminary results are included of five experi- 
ments performed until the end of 1976. Measurements were per- 
formed from an aircraft and included continuous registration of 
NOsub(x), SOs, SFe, and particle concentrations, as well as tempera- 
ture and humidity. It was planned to label sulphur from the source in 
question with sulphur-35. However, this part of the experiment had 
to be abandoned because of public opinion on the use of radioactive 
tracers. Sulphur hexafluoride was used as an internal tracer for the 
plume. A half-life for SO2 of about 30 min was determined from one 
of the experiments. In this connection the possibility of using 
NOsub(x) as a conservative tracer is shown. Possible ways of remov- 
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al are discussed and the rate of two of the processes is calculated by 
means of a model describing the chemical conversion in a dispersing 
plume. 


27776 (UCRL—13924) Lidar observations of aerosol distribu- 
tions during the AMBIENS field program. Final rt. Uthe, E.E.; 


repo 
Endlich, R.M. (SRI International, Menlo Park, CA (USA)). Jui 
1978. Contract W-7405-ENG-48. 50p. Dep. NTIS, 
AOl. 


PC A03/MF 


The use of the SRI Mark IX lidar system in the Atmospheric 
Mass Balance of Industrially Emitted and Natural Sulfur (AM- 
BIENS) experiment during 3 through 14 October 1977 is described. 
The lidar was used to measure the vertical distribution of relative 
aerosol concentrations in the lowest 3 km of the atmosphere in a 
rural location. The data were processed by the lidar computer 
system for real-time display on a TV screen as intensity-modulated 
height/time cross sections of aerosol structure. Monitoring of the 
TV display provided a basis for effective deployment of in situ 
sensors. 


27777 (UCRL—52592) Multiple Source Dispersion Model. 
Ermak, D.L.; Nyholm, R.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Oct 1978. Contract W-7405-ENG-48. 
Tlp. Dep. NTIS, PC A04/MF AO1. 

The Multiple Source Dispersion Model computer code calcu- 
lates pollutant concentrations and surface deposition rates from a 
large number of point sources and within a spatial range of approxi- 
mately 100 km. The model uses the Gaussian plume concept with 
modifications to simulate the effects of plume rise, first-order chemi- 
cal transformations, gravitational settling, surface deposition, and an 
inversion layer. It employs two modes of operation: climatological 
and instantaneous. The climatological mode calculates long-term 
(monthly to yearly) averages using a joint frequency distribution of 
wind speed, wind direction, and atmospheric stability for the time 
period over which the average is to be taken. The instantaneous 
mode calculates short-term (hourly) averages for a specific set of 
meterorological conditions. We present technical details of the 
model with a description of the data requirements and the program 
output. The appendices contain four example problems and a com- 
plete program listing. 


27778 (UCRL—81575) Preliminary zonal model analysis of the 
climatic change resulting from increased atmospheric carbon dioxide. 
Potter, G.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Nov 1978. Contract W-7405-ENG-48. 3lp. (CONF- 
7810151—1). Dep. NTIS, PC A03/MF AO1. 

From US/USSR symposium of the effects of carbon dioxide 
on climate; Dushanbe, USSR (10 Oct 1978). 

The increase in atmospheric carbon dioxide expected in the 
next few decades may result in a general increase in global surface 
temperatures. It is the purpose of this presentation to demonstrate 
how a two-dimentional zonal atmospheric model can be used to test 
the possible atmospheric response to various carbon dioxide concen- 
trations. The response of a more complex three-dimensional general 
circulation model is well documented (Manabe and Wetherald, 1975) 
but to date, no experiments have been attempted with a comprehen- 
sive two-dimensional model. I present only the preliminary results 
that have provided a basis for future improvement of the model and 
better understanding of the feedback mechanisms that prevail given 
different atmospheric carbon dioxide concentrations. 


27779 SO, analyzer keeps stack emissions in check during molyb- 
denum disulfide desulfurization. Chem. Process. (Chicago); 42: No. 2, 
146-147(Feb 1979). 

The SO2 removal and monitoring system is installed in the 
exhaust for an ore roaster which is fed with a processed ore 
containing MoS. Analysis of the stack discharge is used to deter- 
mine the amount of lime necessary to scrub the exhaust gases from 
the ore roaster. 


27780 Air-sampling and analytical method for 4,4’-methylene- 
bis(2-chloroaniline). Rappaport, S.M.; Morales, R. (Univ. of Califor- 
nia, Los Alamos, NM). Anal. Chem.; 51: No. 1, 19-23(Jan 1979). 

A sampling and analytical method is described for the deter- 
mination of airborne exposures of individuals to the carcinogen, 4,4’- 
methylenebis(2-chloroaniline), known as MOCA. The personal sam- 
pler employs a filter to collect particulate MOCA followed by a bed 
of silica gel to remove the vapors. MOCA is extracted from the 
sampler stages with methanol and a 10-uL aliquot is injected into an 
HPLC operating with a reverse-phase system. The UV detector (254 
nm) allows quantitation of 3 ng of MOCA corresponding to 0.15 ug/ 
sample. Precision levels were determined to be 9.2% at 1.5 pg/ 
sample and 14% at 0.15 wg/sample. 7 figures, 3 tables.. 


27781 Ozone formation related to power plant emissions. Miller, 
D.F. (Battelle Columbus Lab., OH); Alkezweeny, A.J.; Hales, J.M.; 
Lee, R.N. Science; 202: No. 4373, 1186-1188(15 Dec 1978). 


ERA VOL. 4, NO. 10 


A curious and unambiguous event of excess ozone formation 
downwind of a power plant has been analyzed. A kinetic model used 
to simulate the event indicates that the excess ozone can be recon- 
ciled entirely on the basis of excess nitrogen oxides in the polluted 
air. 

27782 Effect of the reaction HO. + O; —- OH + 20 on 

stratospheric ozone. ae R.C. (Ames Research Center, Moffett 
Field, CA); Borucki, W.J.; Capone, L.A.; Turco, R.P. Nature 
(London); 275: No. 5680, 323.524(12 Oct 1978). 

The recent measurements of large values (8.1 +- 1.5 and 8.2 
+- 2.7 x 10-2 cm's~*) of the rate coefficient for the reaction NO + 
HO, — NO, + OH have led to some important revisions in our 
understanding of stratospheric photochemistry. In particular, the 
predicted ozone perturbations due to the injection of nitrogen oxides 
by supersonic transport aircraft have become net ozone gains instead 
of losses, while the predicted ozone depletion due to gzone-active 
chlorine from chlorofluoromethanes has almost doubled. An unfa- 
vorable result of the adoption of the larger value of the rate 
coefficient for reaction (1) has been the prediction of excessive 
amounts of stratospheric ozone (10 to 20% more than the measured 
concentrations) both in terms of the total column abundance and the 
concentration profile at altitudes below 40 km. Attempts to remedy 
this a between theory and observation by altering the 
simulated lower stratosphere transport and by increasing the as- 
sumed amount of ozone-active chlorine were not successful. It is the 
purpose of this letter, however, to show that another recent mea- 
surement by Zahniser and Howard of the rate coefficient, ke, for the 
reaction HO. + Os + OH + 20: > gd resolves these problems of 
excessive stratospheric ozone in mode 


27783 Observations on the origin of emissions of dangerous 
gases. Kolar, J. (Energie- und Wasserversorgung A.G. (EWAG), 
Nuernberg (Germany, F.R.)). Waerme; 84: No. 2, 74-80(Apr 1978). 
(In German). 

In debates on environmental protection, the question, which 
in the final analysis is the critical one, on the part of most groups of 
emitters (power stations, industry, domestic sector, and small con- 
sumers) concerns the origin in the pollution of the air of our cities. 
Formulated scientifically, one is dealing with the problem of the 
origin of emissions at a certain measured site or a grid surface. The 
result depends quite appreciably on the substance polluting the air. 
For the main gases, sulphur dioxide and carbon monoxide, general 
instructions are given on the basic parameters of previous results of 
experiments, and on the theory of distribution. In cities without basic 
and production industries, between 75 and 90% of the sulphur 
dioxide emission is due to domestic and small consumers. For carbon 
monoxide, the possibilities of drawing conclusions from measure- 
ments of the emissionss on the origin of emission are thoroughly 
discussed. For measuring positions near traffic, we cannot always 
prove that the emissions are exclusively due to individual traffic 
sources. Results of measurements from Berlin, Frankfurt, and Mainz 
indicate a proportion of only 60% due to this cause. 


27784 Concentration variability of pollutants near pulsating 
sources. Kuehme, H. (Hohenheim Univ., Stuttgart (Germany, F.R.). 
Inst. fuer Physik und Meteorologie). Staub-Reinhalt. Luft; 38: No. 4, 
143-145(Apr 1978). (In German). 

The width of variability of the content of pollutants in the air 
downwind of a pulsating source is calculated for different meteoro- 
logical conditions of dispersion. The results may help to reach a 
decision on how to treat the emission activity of discontinuous 
sources in theoretical investigations on the immission of noxious 
substances. 


27785 Investigating the influencing factors for CO emissions by 
motor cars in Dortmund. Schulz, V.; Schuch, P.G. (Dortmund Univ. 
(Germany, F.R.). Inst. fuer Umweltschutz). Staub-Reinhalt. Luft; 38: 
No. 4, 146-150(Apr 1978). (In German). 

The report contains results of a program for the measure- 
ments of carbon monoxide (CO) immissions carried out in Dort- 
mund. The object of the investigation was to analyze the variable 
factors which depend on immissions from motor vehicles. For the 
usual characteristic values for the frequency distribution of CO 
immission concentration it is possible to write a linear equation in 
relation to motor car emmissions. For the specific region of the 
immission measurements it has not been possible to prove any 
significant influence of the structure of buildings, characteristic of 
the city of Dortmund, on the relation between immission and emis- 
sion. The results of the measuring program are related to the limiting 
values for CO immission given in the "TA-Luft’ of the Federal 
Immission Protection Law. 


27786 Ozone increase from Concorde operations. Fabian, P. 
(Oxford Univ., England). Nature (London); 272: No. 5651, 306- 
307(23 Mar 1978). 

In recent years there has been much concern about a possible 
depletion of the atmospheric ozone layer by man-made pollution 
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The injection of nitric oxide into the stratosphere by a fleet of 
supersonic transports or by nuclear weapon explosions, the liberation 
of chlorine from aerosol propellants and halogenated solvents re- 
leased into the atmosphere, and the increase of biospheric nitrous 
oxide oxide-emission due to man’s increased use of nitrogen fertiliz- 
ers have been recognized as potential threats to the Earth’s ozone 
shield likely to reduce ozone and thus increase the ultraviolet 
radiation penetrating to the biosphere. Any assessment of man’s 
impact on the ozone layer has to take into account the whole 
chemical system. Due to the coupling processes the increase of a 
certain catalyst need not necessarily result in an increased ozone 
depletion through this particular cycle. In certain instances the 
equilibrium of other catalytic cycles might be shifted such that even 
an increase in ozone might occur. Recently, B.A. Thrush reported a 
new rate constant measured for the reaction NO + HOz — NO:z + 
OH determined by J.P. Burrows, G.W. Harris, B.A. Thrush, and 
J.P.T. Wilkinson. In this work nitric oxide was added to HO, 
radicals produced by a Tesla discharge through hydrogen peroxide 
or by reaction of fluorine atoms with hydrogen peroxide. Using laser 
magnetic resonance spectroscopy for the detection of HO: they 
obtained the rate coefficient k; = (8.2 +- 1.2) x 107'*cm*s~! which 
is about 20 times the value presently used in stratospheric modeling 
experiments. The recent estimates of ozone depletion from NO/sub 
x/ injected above 20 km are not likely to be much changed. For 
nitrogen oxides from Concorde and high altitude subsonic aircraft, 
such as the Boeing-747 SP, operating at altitudes up to 18 km, 
however, Thrush said that a slight ozone increase rather than a 
depletion might be expected. 


27787 Laboratory study of dispersion from an elevated source 
within a modeled convective planetary boundary layer. Willis, G.E.; 
Deardorff, J.W. (Natl Cent for Atmos Res, Boulder, Colo). Atmos. 
Environ.; 12: No. 6-7, 1305-1311(1978). 

Dispersion from an elevated source has been studied by 
means of a laboratory model of the convective planetary boundary 
layer. Results are presented in terms of a continuous point source 
located within a thermally convecting field and in the presence of a 
simulated uniform mean wind. Quantities measured in this study are 
nondimensionalized through the use of free-convection similarity 
scaling. 11 refs. 


27788 Laser-based, long path monitoring of ambient gases: analy- 
sis of two systems. McClenny, W.A.; Russwurm, G.M. (US EPA, 
Environ Sci Res Lab, Research Triangle Park, NC). Atmos. Environ.; 
12: No. 6-7, 1443-1453(1978). 

New long path absorption techniques for measurement of 
ambient O$sub 3$ and CO have been demonstrated using a CO$sub 
2$ laser and a semiconductor diode laser, respectively. For the 
CO$sub 2$ laser system the use of closely spaced wavelengths 
minimizes system drift and simplifies the determination of ambient 
O$sub 3$ concentrations. For the diode laser system, multimoding of 
commercially available diodes can cause a nonlinear response and 
frequency detuning can occur unless a proper feedback network is 
provided. Area monitoring, monitoring along boundaries in regional 
air pollution studies and model validation are potential applications. 
38 refs. 


27789 Factors affecting dry deposition of SO. on forests and 
grasslands. Shreffler, JH. (Environ Sci Res Lab, Meteorol and 
Assess Div, Research Triangle Park, NC). Atmos. Environ.; 12: No. 
6-7, 1497-1503(1978). 

Deposition velocities for SO$sub 2$ over forests and grass- 
lands are derived through a mass conservation approach utilizing 
established empirical relations descriptive of the atmospheric trans- 
port of a gaseous contaminant above and within a vegetational 
canopy. Emphasis is placed on cases assuming the vegetation surface 
is a perfect sink or has resistance approximating minimum stomatal 
resistance. 28 refs. 


27790 Day of the week variations of photochemical pollutants in 
the St. Louis area. Karl, T.R. (EPA, Research Triangle Park, NC). 
Atmos. Environ.; 12: No. 8, 1657-1667(1978). 

As part of the Environmental Protection Agency's Regional 
Air Pollution Study a network of 25 stations continuously recorded 
aeromatic data in the Greater St. Louis area. Various photochemical 
pollutants (O$sub 3$, NO, NO$sub 2$ and total hydrocarbons) and 
some selected meteorological variables (wind speed, temperature, 
and solar radiation) were analyzed with respect to the day of the 
week using 11 months of data collected during the warm months of 
the year--periods during which high ozone concentrations were 
common in St. Louis. 19 refs. 


27791 Examination of gaussian plume dispersion parameters for 
rough terrain. Miller, C.W. (Old Ridge Natl Lab, Health and Saf Res 
Div, Tenn). Atmos. Environ.; 12: No. 6-7, 1359-1364(1978). 

Two key parameters in the Gaussian plume model for estimat- 
ing downwind concentrations of airborne pollutants are the coeffi- 
cients of lateral and vertical dispersion, $sigma$$sub y$(x) and 
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$sigma$$sub z$(x), respectively. Values of $sigma$$sub y$(x) and 
$sigma$$sub z$(x) generally used were originally derived from data 
gathered over relatively smooth terrain. Theoretical attempts have 
been made to correct $sigma$$sub y$(x) and $sigma$$sub z$(x) 
values for roughness. The results of experiments at two sites in 
Germany were compared to these theoretical methods. 21 refs. 


27792 Design of network experiments for regional-scale atmos- 
pheric pollutant transport and transformation. Sheih, C.M.; Hess, 
G.D.; Hicks, B.B. (Argonne Natl Lab, Radiol and Environ Res Div, 
Ill). Atmos. Environ.; 12: No. 8, 1745-1753(1978). 

Design criteria for the selection of regional-scale network 
sites, sampling times, and sampling intervals are investigated in terms 
of the verification requirements for various numerical models. Net- 
work experiments are classified into tracer experiments to test the 
physical and chemical mechanisms of atmospheric pollutant transfor- 
mation and transport, and air quality experi.nents to evaluate the 
extent of air pollution. For the tracer experiments, two lines of five 
stations are recommended. The spatial separation between the lines 
is about 400 km, and the distances between stations are 170 km for 
the upstream line and 200 km for the downstream line. For air 
quality measurements, more than 13 stations are needed to recover 
the annual pattern of the pollutant concentration. 11 refs. 


27793 Ozone transport in the St. Louis area. Karl, T.R. (Envi- 
ron Sci Res Lab, Meteorol and Assess Div, Research Triangle Park, 
NC). Atmos. Environ.; 12: No. 6-7, 1421-1431(1978). 

A network of 25 stations in and around St. Louis, Missouri, 
continuously recorded wind speed, wind direction, and ozone con- 
centration near the surface as part of the Environment Protection 
Agency’s Regional Air Pollution Study. Data were also obtained on 
an hourly basis from several pilot-balloon sites within the St. Louis 
area. These measurements were used with annual point and area 
source emission data in St. Louis to establish some consequences of 
the local transport of ozone generated within St. Louis. These data 
were analyzed in conjunction with synoptic rawinsonde measure- 
ments from North America to establish the significance of large- 
scale ozone transport into the St. Louis area. 25 refs. 


27794 MCA-research-programme. The present position of the 
discussion about the ozone-hypothesis. Massonne, J. (Kali-Chemie 
A.G., Hannover (Germany, F.R.)). Aerosol Rep.; 16: No. 5, 181- 
193(May 1977). (In German, English, French). 

From Gottlieb-Duttweiler-symposium; Rueschlikon, Switzer- 
land (17 Feb 1977). 

The realization, the aims and the structuring of the MCA 
(Manufacturing Chemists Association) programmes 1972/73are dealt 
with. Chemical reactions, reaction kinetics, analytics, tropospherical 
and stratospherical measurements, model calculations, guidance by 
specialists and the planned stratospherical measurements in 1977 are 
discussed. 


27795 Investigations of the sulfur dioxide removal rate in the 
atmosphere. Giebel, J. Schriftenr. Landesanst. Immissionisschutz 
Landes Nordrhein-Westfalen ; No. 40, 13-22(1977). (In German). 

In the following paper, the sulfur dioxide removal rate down- 
wind to a distance of about 100 km from the Ruhr area is estimated, 
based on monitoring results and pollutant simulations. A deposition- 
velocity of 0,8 cm/s is assumed as a measure for the dry deposition 
of sulfur dioxide on the ground. From that, a yearly average of the 
rate of loss of 4%/h results with a mixing-layer altitude of 1000 m. 
When clouds and precipitation are taken into consideration, the 
average rate of loss for the entire year, including times free of 
precipitation, is estimated to be 1,7%/h. A value of 12%/h was 
determined for the total average removal rate, which includes the 
rate of loss and the rate of transformation through chemical and 
photochemical conversion. Since the estimations are based partly on 
idealised conditions and simplifications, the values for the transfor- 
mation and loss rates are approximations. 


27796 Ultraviolet photometer for ozone calibration. Bass, A.M.; 
Ledford, A.E. Jr.; Whittaker, J.K. (National Bureau of Standards, 
Washington, DC). Nati. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 9- 
13(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

In order to provide a facility for photometric ozone measure- 
ments, we have designed and constructed a double-beam photometer 
for ozone concentrations in the range 0.025 to 1.0 ppM. The sample 
path length of this instrument is approximately 300 cm. The instru- 
ment measures changes in ozonized-air sample transmissions of mer- 
cury radiation at 253.7 nm where the photoabsorption cross-section 
of ozone has been well determined. Radiation at wavelengths other 
than 253.7 nm from the mercury lamp is removed by passing the 
light through narrow-band interference filters. The light is collimat- 
ed and passed through a beam splitter which directs approximately 
equal intensity beams through the two cells. Clean air flows through 
one cell into the ozone generator and then the ozonized air flows 
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through the second cell. The light beams are recombined on the face 
of a photomultiplier tube used in the photon counting mode. A 
rotating chopper allows the two beams to be detected sequentially so 
that the transmissions of the two cells may be directly observed. 
Tests indicate that measurements may be made at the 0.05 ppM level 
with a precision of 10% or better. Ozone calibration data with the 3- 
meter photometer agreed within 1 and 2% with gas phase titration 
and uv photometric O; measurements respectively made at the EPA 
laboratories in Research Triangle Park, North Carolina. 


27797 Interrelationships between primary calibration standards 
for nitric oxide, nitrogen dioxide, and ozone as applied to test gas 
atmospheres generated by gas phase titration. Muldoon, D.G.; Maja- 
had, A.M. (Environmental Research and Tech. Inc., Concord, MA). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 21-35(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Environmental Research and Technology, Inc. (ERT) cur- 
rently operates and maintains over 200 ambient air quality monitor- 
ing stations, predominately located in the prensa quadrant of 
the United States. At many of these sites, inescence NO/ 
NO/sub x/ continuous analyzers are in use. In the development of an 
overall quality assurance and maintenance program in support of this 
effort it became evident that a Gas Phase Titration System (GPTS) 
was needed for both calibration and functional testing (converter 
efficiency checks, etc.) of this equipment. The required system 
should be capable of generating stable concentrations of NO and 
NO, with a maximum degree of reproducibility at a sufficient output 
volume. Such a Gas Phase Titration System was constructed, and 
after the preliminary functional testing of the apparatus was complet- 
ed, a series of intercalibration tests, between the applicable National 
Bureau of Standards reference materials (NO2 permeation devices 
(SRM-1629), NO cylinders (SRM-1683), AszOs (SRM-83/sub c/), 
and NazC,0, (SRM-40h), were conducted to determine the most 
effective calibration technique to be used with the GPT system. 


27798 Analysis of the measurement accuracy and validity of 
results from the charcoal tube sampling technique. Moore, G. (MDA 
Scientific, Inc., Park Ridge, IL). Natl. Bur. Stand. (U.S.), Spec. Publ.; 
No. 464, 37-42(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Atmosphere monitoring for contaminant gases and vapors 
using the charcoal tube sampling technique is becoming more wide- 
spread, particularly because of the increased activity of OSHA in 
recent years in generating exposure standards for a growing number 
of different substances. Typically, the NIOSH recommended design 
of charcoal tube is employed together with a small battery operated 
personal sampling pump, a variety of which are available from 
different manufacturers. The use of an adsorbent material such as 
charcoal provides a convenient and compact system for personnel 
exposure monitoring and a variety of other adsorbents are also 
coming into use for other applications where charcoal is not the 
most suitable adsorbent. In the absence of more specific monitoring 
techniques, it can be expected that this sampling method will remain 
in widespread use for many years despite the known limitations and 
scope for inaccuracies, many of which have been documented by 
other authors. The technique is relatively complex comprising of 
two distinct stages—sample collection and subsequent analysis by 
gas chromatography in the laboratory. Careful consideration is 
— to determine where errors can occur and how best to correct 

em. 





27799 Multielement analysis in rainwater. van Raaphorst, J.G.; 
Slanina, J.; Borger, D.; Lingerak, W.A. (Energieonderzoek Centrum 
Nederland, Petten). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 
121-123(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

About 10,000 rainwater samples were analyzed in an environ- 
mental control program of the Dutch Government. Samples were 
taken on a daily and a monthly basis at 22 points in Noord-Holland. 


27800 Determination of trace and minor elements in the combus- 
HH fraction of urban refuse. Campbell, W.J.; Marr, H.E. III; Law, 

S.L. (Department of Interior, College Park, MD). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 464, 157-161(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Analytical data on combustible products of municipal solid 
wastes are presented for Bureau of Mines recyling pilot plants 
located at College Park, MD. Data are compared to ORNL coal 
values derived from representative eastern U.S. coal data and in- 
clude organic wastes as well as quantitative values for 23 elements. 
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27801 Physical characterization of aerosols. Whitby, K.T. 
(Univ. of Minnesota, Minneapolis). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 464, 165-173(1977). (CONF- 760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

During the past decade there has been a major revolution in 
the way aerosols are measured and in the understanding of their 
physical and chemical size distributions. This paper reviews the most 
important finding and discusses implications for aerosol measure- 
ment. Size distribution characteristics and concentrations found in 
various locations will be illustrated from the results of a number of 
field studies. 


27802 Instrumental analysis of light element composition of at- 
a aerosols, Macias, E.S. (Washington Univ., St. Louis, MO). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 179-188(1977). (CONF- 
760985—). : 


From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

In this paper a new nondestructive technique for the simulta- 
neous determination of several light elements including carbon, 
nitrogen, and sulfur is described. The composition of the sample is 
determined by analyzing rays emitted from low-lying nucle- 
ar excited states of the stable nuclei of those elements excited by 
inelastic scattering of protons impinging on the target. This method 
is rapid (5 to 10 min per determination), accurate, and sensitive 
enough for the determination of elemental concentrations in ambient 
aerosols with 1 to 4 h sampling. Filters on which aerosol samples 
have been collected are irradiated without pre-treatment thereby 
avoiding errors introduced by sample dissolution and subsequent 
chemical analysis. Thus the method measures the total elemental 
abundance in a sample not just the water soluble fraction. The 

rays emitted from carbon, nitrogen, and sulfur are all above 2 
MeV (half thickness > 16 g cm~*) therefore no sample absorption 
corrections are necessary. 


27803 X-R-D analysis of airborne asbestos preparation of calibra- 
tion standards. Fatemi, M.; Johnson, E.; Birks, L.; Gilfrich, J.; 
Whitlock, R. (Naval Research Lab., Washington, DC). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 189-190(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The use of a novel x-ray diffraction technique coupled with 
electrostatic fiber alignment has been demonstrated to have consid- 
erable promise for routine measurement of the concentration of 
airborne asbestos collected on membrane filters. The aligned fibers 
are mounted in a thin nitrocellulose film and are measured in 
transmission geometry using a broad collimated x-ray beam. By 
measuring the x-ray intensity, with the fibers oriented normal and 
parallel to the plane of the incident and diffracted x-ray beams, the 
asbestos signal can be corrected for background due to both scatter- 
ing and diffraction by other non-aiigned materials in the sample. 
Using a modified commercial x-ray spectrometer with a Cr-target 
spectrographic tube operated at 1100 watts, a 500 second 30 detec- 
tion limit of 0.15 ug of pure chrysotile asbestos has been achieved. 


27804 Respirable ambient aerosol mass concentration measure- 
ment with a battery-powered piezobalance. Sem, G.J. (Thermo-Sys- 
tems Inc., St. Paul, MN). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
464, 191-197(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This paper suggests rationale for respirable or fine particle 
measurements of outdoor air; reviews design, operation, application, 
and a of the piezobalance; and presents some typical 
results. 


27805 Cascade impaction instrument using quartz crystal micro- 
balance sensing elements for real-time particle size distribution stud- 
ies. Wallace, D. (IBC/Berkeley, Irvine, CA); Chuan, R. Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 199-211(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A new instrument is available which uses the classical impac- 
tion nozzle in a cascaded series of stages but replaces the sample 
collection plates with individual quartz crystal microbalances 
(QCM), measuring in real-time and capable of weight resolution in 
the nanogram range. With the sensitivity obtained with the QCM 
sensing crystals, sampling times are shortened to two minutes or less 
depending upon the sampled concentration, thus quasi-real-time 
measurements can be made while at the same time retaining the 
primary measurement —— of the impaction nozzle technique, 
1.e., measurement based upon the mass and aerodynamic diameter of 
the particle. 


27806 Use of a modified beta density function to characterize 
particle size distributions. Goldfarb, A.S. (Continental Oil Co., Balti- 
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more, MD); Gentry, J.W. Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
464, 219-226(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A mathematical function that has had a high degree of 
success in describing the distribution of particle sizes is the log 
normal probability Bee sey This function is commonly used to 
characterize the size distribution of atmospheric particles and emis- 
sions from stacks. The log normal probability function has the 
advantage that only two parameters, the median diameter and the 
geometric standard deviation, are required to define it and the 
cumulative distribution plots as a straight line on logarithmic prob- 
ability coordinate graph paper. In addition, if the distribution by 
mass is a log normal function, the surface area distribution and the 
number distribution are also normal with the same geometric stand- 
ard deviation. 


27807 Application of laser technology to atmospheric monitoring. 
Mooradian, A. (Massachusetts Inst. of Tech., Lexington). Nati. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 277-286(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The rapid development of fixed frequency and tunable lasers 
has increased their use for in situ and remote detection of atmospher- 
ic contaminants. As laser systems become more compact, efficient, 
and cost effective, environmental monitoring using lasers will 
become wide spread and routine, without the need for highly skilled 
operators. 


27808 Laser monitoring techniques for trace gases. McClenny, 
W.A. (Environmental Protection Agency, Research Triangle Park, 
NC); Russwurm, G.M. Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 
287-290(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Monitoring techniques based on laser sources have developed 
along lines that allow utilization of their unique qualities. These 
qualities include high spectral radiance and beam collimation. Three 
monitoring systems which use these qualities are discussed in this 
paper: an opto-acoustic (OA) system, a long path monitoring system, 
and a laser induced fluorescence system. The last two systems have 
been tested in field studies during the Regional Air Pollution Study. 
Using an opto-acoustic system based on a CO, laser, NHs, C2H,, 
Freon 11 and Freon 12 detection has been investigated under con- 
trolled laboratory conditions. Only in a few cases can the cost and 
sophistication of current laser-based monitoring systems be justified 
for ambient trace gas monitoring. However, feasibility studies using 
prototype systems have established the type and quality of data 
which can, at this point, be obtained. Of particular interest as 
monitoring tools are the long path monitors that, by their very 
nature, do not compromise the integrity of the sample being meas- 
ured. This feature is of particular importance in measuring reactive 
gas species such as ammonia and hydrogen chloride. All three of the 
techniques discussed have low minimum detectable limits for certain 
trace gases and they operate in real-time. 


27809 Long-path monitoring with tunable lasers. Hinkley, E.D.; 
Ku, R.T. (Massachusetts Inst. of Tech., Lexington, MA). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 291- 294(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

We have developed a tunable semiconductor diode laser 
system for monitoring pollutants over long outdoor paths. The laser 
source is one of the Pb-salt types which have several useful proper- 
ties for field applications, such as small size, ruggedness, and ease of 
wavelength tunability. By chemically tailoring various combinations 
of Pb-salt compounds we can effectively cover the infrared wave- 
length range from 3 to 32 wm. Many important atmospheric pollut- 
ants can be detected by lasers in this range. By using various PbS/ 
sub 1-x/Se/sub x/ lasers, which operate in the 4 to 6.5 ym range, we 
have monitored CO, H2O and NO over long paths. Once a laser is 
constructed to operate nominally and in the wavelength region 
where a particular pollutant has strong absorption lines, the laser can 
be tuned simply by varying the injection current or laser tempera- 
ture. 


27810 Development of a two frequency downward looking air- 
borne LIDAR system. Eckert, J.A.; Bundy, D.H.; Peacock, J.L. 
(Environmental Protection Agency, Las Vegas, NV). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 295-300(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Extensive testing and operational experience gained with two 
existing airborne LIDAR systems have demonstrated the utility of 
such devices for monitoring the height of elevated inversion layers 
representing mixing depths over large geographical areas in relative- 
ly short periods of time. During several field testing missions using a 
prototype system, both point source and urban plume measurements 
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were obtained suggesting even greater utility to this type of device. 
The two-wavelength downward looking LIDAR responds to the 
following specific monitoring problems: 1) The determination of 
mixing layer height over relatively large geographical areas in short 
time periods. This type of information is particularly useful in 
determining the behavior of the mixing layer height during morning 
and evening transition periods. 2) The determination of point source 
plume dimensions referenced to a ground coordinate data base. The 
information can be used not only to characterize the plume behavior 
but also the position sampling aircraft using in-situ techniques. Ob- 
taining dimensions and point source components of urban or other 
multi-source plumes. The data are of principal interest to modelers 
but in some cases can also be of interest in pinpointing emissions 
violations. Although the three monitoring problems all utilize down- 
ward looking airborne LIDAR systems, the monitoring require- 
ments are substantially different for each. 


27811 Remote analysis of aerosols by differential scatter (DISC) 
LIDAR systems. Wright, M.L. (Stanford Research Inst., Menlo 
Park, CA); Pollack, J.B.; Colburn, D.S. Nati. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 301-303(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A remote sensing system capable of determining the chemical 
composition of atmospheric aerosols would be desirable for reducing 
the cost of long-term measurements, especially in the stratosphere, 
and for avoiding some of the difficulties encountered in aerosol 
sampling systems. A differential scatter (DISC) lidar sytem uses 
characteristic differences in the infrared backscatter spectra of aero- 
sols to identify the chemical composition of the aerosol. The primary 
focus on the present work centers on a ground-based CO, lidar 
system. For this system, the optimum number of wavelengths and 
their locations were determined for a variety of stratospheric aerosol 
models representing a range of different constituents and different 
constituent concentrations. 


27812 Dial systems for monostatic sensing of atmospheric gases. 
Murray, E.R.; van der Laan, J.E.; Hawley, J.G.; Hake, R.D. Jr.; 
Williams, M.F. (Stanford Research Inst., Menlo Park, CA). Natl. 
Bur. Stand. (U.S.), Spec. Publ; No. 464, 305-314(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The objective of our program has been the development and 
demonstration of systems for remote measurement of gases using 
discretely tunable high-energy gas lasers. Results reported here were 
obtained with two infrared lidar systems: A lidar system based on a 
deuterium fluoride laser for remote measurement of integrated con- 
centrations of HCl, CH,, and N2O using scattering from topographic 
targets, and a lidar system based on a CO: laser for measuring range- 
resolved concentration profiles of water vapor using scattered radi- 
ation from naturally occurring aerosols. Performance predictions for 
both the DF and CO, lidars indicate that high-sensitivity, range- 
resolved measurements can be made of numerous gaseous species at 
10 km range with commercially available components. 


27813 Coherent anti-Stokes Raman scattering in gases. Barrett, 
J.J. (Allied Chemical Corp., Morristown, NJ). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 464, 315-316(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Recent experimental studies of coherent anti-Stokes Raman 
scattering (CARS) processes in gases are beginning to define the 
usefulness of ths nonlinear spectroscopic technique for quantitative 
gas analysis. The CARS process involves the generation of a coher- 
ent light beam at an anti-Stokes Raman frequency of the material 
under investigation. The CARS technique may be used to measure 
quantitatively trace amounts of a particular molecular species in the 
presence of more abundant molecular species. 


27814 Chemical characterization of aerosols: progress and prob- 
lems, Wilson, W.E. (Environmental Protection Agency, Research 
Triangle Park, NC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 
323-325(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The variety of situations in which aerosols need to be charac- 
terized as well as the types of measurements that are needed are 
examined here. Some measurement techniques that should be devel- 
oped to better study aerosol formation, transport, and removal 
processes are discussed. This talk will be limited to ambient air 
measurements and will not consider source measurements. 


27815 Detection of individual submicron sulfate particles. 
Mamane, Y.; de Pena, R.G. (Pennsylvania State Univ., University 
Park). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 327-334(1977). 
(CONF-760985—). 
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From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A method for detection of submicron sulfate particles in 
aerosols by use of electron microscopy is discussed. Sulfate particles 
are brought into contact with a very thin film of barium chloride and 
the resulting spot (Liesegang type rings) of barium sulfate are 
observed. This method can resolve particles as small as 0.04 wm 
diameter and can differentiate between sulfate and sulfite particles. 
JWP) 


27816 Analysis of urban plume particulates collected on Ander- 
son 8-stage impactor stages. Russell, P.A. (Univ. of Denver, CO). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 335-336(1977). (CONF- 
760985—). 

From ‘8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Urban plume particles collected on Anderson 8-stage cascade 
impactor substrates, LoVol filters and coated mylar were 
examined in a scanning electron microscope with an energy disper- 
sive x-ray spectrometer. Results are briefly discussed. (JWP 


27817 Size discrimination and chemical composition of ambient 
airborne sulfate particles by diffusion sampling. Tanner, R.L.; 
Marlow, W.H. (Brookhaven National Lab., Upton, NY). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 337-342(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A method for sampling aerosols has been developed by which 
particles below the optical scattering region (< 0.3 pm) can be 
separated into size-related categories by diffusion in a battery of 
diffusion cells (collimated hole structures) of exceptional length. The 
size-segregated particle fractions are efficiently collected on chemi- 
cally inert, phosphoric acid-treated quartz filters and the chemical 
composition of the sulfate-containing particles are determined by 
state-of-the-art analytical techniques. 


27818 Identification of individual microparticles with a new 
micro-Raman spectrometer. Etz, E.S.; Rosasco, G.J. (National 
Bureau of Standards, Washington, DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 343-346(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Laser-excited Raman spectroscopy applied to the chemical 
characterization of discrete, small particles Offers valuable informa- 
tion to the microanalyst. If the sample is Raman active, the tech- 
nique has the potential of furnishing not only the structural formula 
of the molecular species contained in the particle, but in addition 
may also yield information on the crystalline (or glassy) phase of the 
material under investigation. The Raman spectrum will therefore, in 
many cases offer a unique fingerprint of the constituent chemical 
species and their structural coordination for a broad range of inor- 
ganic and organic materials. 


27819 Compact x-ray fluorescence sulfur analyzer. Birks, L.S.; 
Gilfrich, J.V.; Peckerar, M.C. (Naval Research Lab., Washington, 
DC). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 347-349(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Measurement of the sulfur concentration in particulate efflu- 
ent from emission sources has become even more important recently 
in view of the potential necessity to use high sulfur fuels for 
generating electrical power. The x-ray measurement of sulfur re- 
quires a helium path or, preferably, a vacuum path x-ray spectrom- 
eter. In addition, the presence of intermediate and higher atomic 
number elements causes some difficulty because of line interferences 
with the use of a high resolution crystal spectrometer, this problem 
is minimized allowing sulfates and sulfites to be quantitatively meas- 
ured. 


27820 X-ray identification and semi-quantification of toxic lead 
compounds emitted into air by smelting operations. Lott, P.F.; Foster, 
R.L. (Univ. of Missouri, Kansas City). Natl Bur. Stand. (U. Ss. ), Spec. 
Publ.; No. 464, 351-366(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This study shows the feasibility of using x-ray diffractometry 
as a means of qualitatively and quantitatively analyzing air particu- 
late samples for specific compounds, identifying these compounds, 
and tracing them to suspected sources. Extension of this technique 
can be made to suspended particulates in waste water discharge. tthe 
only significant drawback to the method is that it can be applied 
only to crystalline compounds. It is a non-destructive method allow- 
ing samples to be stored, cataloged, re-run, or re-analyzed by a 
second method for confirmation or additional information. 


27821 Flameless atomic absorption determinations of cadmium, 
lead, and manganese in particle size fractionated aerosols. Peden, 
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MLE. (Illinois State Water Survey, Urbana). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 367-378(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The relation of particle size and elemental composition for 
cadmium, lead, and manganese in aerosols was studied. Samples 
from the Saint Louis area were analyzed with flameless atomic 
absorption spectroscopy and the data are presented as histograms of 
elemental concentration versus particle size. (JWP) 


27822 Ambient air quality monitoring. Morgan, G.B. (Environ- 
mental Protection Agency, Las Vegas, NV). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; v3 464, 387-385(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The purpose of this discussion is to evaluate the utility of 
remote monitoring techniques (exclusive of visible emissions obser- 
vations by trained observers) in stationary source enforcement pro- 
grams based on a consideration of the possible program applications 
and their scope. In this process, advantages and disadvantages of 
remote monitoring technology will be defined and suggestions will 
be presented relating to possible future activities in the development 
and application of these techniques. 


27823 Individual air pollution monitors. Morris, S.C. (Brookha- 
ven National Lab., Upton, NY); Morgan, M.G. Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 464, 391-392(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The Brookhaven workshop produced a first order ranking, by 
promise, of a number of candidate instrumentation technologies. For 
each candidate instrumentation technology, a first order estimate of 
the research needs was developed. It seems clear that a number of 
acceptable prototype devices could be produced within three years. 
The uncertainties about the ultimate performance of the various 
candidate technologies are still sufficiently large, however, to pre- 
clude an immediate focusing on one or a few approaches. 


27824 Intercalibration of nitric oxide/nitrogen dioxide/ozone 
monitors. Stedman, D.H.; Harvey, R.B. (Univ. of Michigan, Ann 
Arbor). Natl. Bur. ‘Stand. W. S.), Spec. Publ.; No. 464, 393-396(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

In the process of a measurement program we have tested the 
photostationary state relationship: J(NO2) [NO2] = ks[NO] [Os] 
where J(NOz) is the rate of photolysis of NO2 and ks is the known 
rate of reaction between NO and Os. These tests have been carried 
out successfully in urban polluted environments and in rural air 
masses. The success of these tests indicates that the above relation- 
ship can be used to non-invasively test air monitoring data as the 
measurement takes place. A number of new techniques developed 
are described. 


27825 Reactive gas generator. Tsang, W.; Walker, J.A. (Nation- 
al Bureau of Standards, Washington, DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 397-403(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A reactive gas generator has successfully produced atmos- 
pheres of sulfur dioxide, hydrogen cyanide, and acid hydrogen 
chloride continuously at levels of interest in pollution and occupa- 
tional health context. This generator may be applied in toxicity 
investigations. (PCS) 


27826 Semiconductor gas sensor equations for predicting per- 
formance characteristics. Toy, S.M. (Interscience Lab., Palo Alto, 
CA). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 405-414(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Results indicate that three derived equations can provide a 
satisfactory means for developing criteria for testing, recommending 
standards and providing direction for improving semiconductor-type 
gas sensors used in portable gas detectors. They can meet the present 
NIOSH toxic threshold limit values and have potential to reach 
lower limits. These solid state gas sensors show potential for low- 
cost use for compliance officers and industrial hygienists. 


27827 Monitoring non-methane hydrocarbons in the atmosphere 
by photoionization. Driscoll; JN. (HNU Systems, Inc., Newton, 
MA). Natl. Bur. Stand. (U.S), Spec. Publ.; No. 464, 415- °417(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A new continuous analyzer has been developed which em- 
ploys the principle of photoionization for detection. 
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27828 Study of vertical diffusion in the atmosphere using air- 
borne gas-chromatography and numerical modelling. Crabbe, R.S. 
(National Aeronautical Establishment, Ottawa, CA). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 419-433(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Predictions for vertical diffusion hypothesis are compared to 
measurements in tracer-gas plume of an aircraft-mounted gas chro- 
matograph. Sampling was performed to measure crosswind-integrat- 
ed concentration profiles as predicted by two-dimensional diffusion- 
advection equation of gradient-transfer theory. Good agreement was 
found between measurement and theory; however, the Gaussian 
plume model fails to predict the data. 


27829 In-situ quantitation of background halofluorocarbon levels. 
Elias, L. (National Aeronautical Establishment, Ottawa, Ont.). Natl. 
Bur. Stand. (U.S.), Spec. Publ.; No. 464, 435-438(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The technique described in this paper, originally developed 
for use with electrophilic tracer gases in atmospheric dispersion 
studies, has been adapted to the measurement of halofluorocarbon 
levels in ambient air. One advantage of the in-situ. determinations 
obtained is that the method avoids the risk of the sample loss 
associated with other storage and retrieval procedures and, more 
significantly, allows for on-the-spot checking of interesting or unusu- 
al results that may arise. An integral part of the method is the 
calibrations which are performed in the field during the course of 
the analyses. 


27830 Origin and residence times of atmospheric pollutants: ap- 
plication of '*C. Currie, L.A.; Murphy, R.B. (National Bureau of 
Standards, Washington, DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; 
No. 464, 439-447(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The use of carbon 14 isotope ratios and molecular tracer 
techniques for determining the origin and residence times of carbo- 
naceous pollutants and their sources in the atmosphere are briefly 
discussed. (JWP) 


27831 Chemical characterization of inorganic and organometallic 
constituents. Braman, R.S. (Univ. of South Florida, Tampa). Natl. 
Bur. Stand. (U.S.), Spec. Publ.; No. 464, 451-458(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The great variety of detectors available for analyzing nano- 
gram amounts of analyte provides a choice of combination methods 
for environmental analyses. It appears as if future effort is needed 
largely in developing selective chemistry for separations or precon- 
centration. Methods have already been developed for the methyl- 
forms of those elements which are biomethylated in the environ- 
ment. Success here is attributable to separation chemistry. 


27832 Ion chromatography: a new analytical technique for the 
assay of sulfate and nitrate in ambient aerosols. Mulik, J.D. (Environ- 
mental Protection Agency, Research Triangle Park, NC); Puckett, 
R.; Sawicki, E.; Williams, D. Natl. Bur. Stand. (U.S.), Spec. Publ; 
No. 464, 603-607(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

There are many methods currently available for the assay of 
sulfate and nitrate in ambient aerosols. These methods appear to be 
inadequate because of poor sensitivity and/or selectivity or are 
cumbersome to use. H. Small, T.S. Stevens and W.C. Bauman 
recently reported a new technique called ion chromatography (IC). 
The technique, uses ion exchange chromatography, eluant suppres- 
sion, conductimetric detection and is ideal for the analysis of sulfate 
and nitrate in ambient aerosols. Ion exchange chromatography with 
conductimetric detection has been attempted in the past for the assay 
of anions and cations with little success because of the high back- 
ground produced by the electrolyte or eluant used. Dr. Small used a 
novel technique of eluant. This communication describes the first 
successful application of ion chromatography to the analysis of 
sulfate and nitrate in ambient aerosols. 


27833 Use of a gas chromatograph-microwave plasma detector for 
the detection of alkyl lead and selenium compounds in the atmosphere. 
Reamer, D.C.; O’Haver, T.C.; Zoller, W.H. (Univ. of Maryland, 
College Park). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 609- 
612(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The GC-MPD is well suited for atmospheric organo-metallic 
analysis due to its sensitivity and selectivity for volatile metal- 
containing species. The limitation of this GC detector lies in the 
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preparation of the sample for introduction into the plasma. Due to its 
susceptability to overloading, the plasma can be quenched, if the 
concentration of sample or solvent is too high. Preliminary results 
indicate that the addition of hydrogen in the plasma has minimized 
the other problem in this system--the development of carbon and 
other metals deposits. This study has shown that the GC-MPD 
system with wavelength modulation can be used for atmospheric 
alkyl-lead analysis. The instrument has also been shown to have the 
capability of detecting minute amounts of volatile selenium com- 
pounds, but a quantitative collection system has yet to be fully 
developed. 


27834 Comparison of electron microscope techniques for the iden- 
tification of asbestos fibers. Ruud, C.O.; Russell, P.A.; Barrett, C.S.; 
Clark, R.L. (Univ. of Denver, CO). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 464, 635-636(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Six asbestos minerals and seven non-asbestos sheet and chain 
silicates were studied and the results from the two electron micro- 
scope methods were studied. The scanning electron microscope with 
energy dispersive x-ray microanalysis SEM-ED elemental —— of 
the asbestos minerals were indistinguishable from certain of the non- 
asbestos minerals. In every case, the transmission electron micro- 
scope coupled with selected area electron diffraction (TEM-SAED) 
patterns showed characteristic layer line and — patterns for the 
asbestos minerals which were always distin, le from the non- 
asbestos mineral. TEM-SAED analysis is ae refore considered the 
only technique capable of identifying and sizing asbestos particles 
collected in a low concentration environment. 


27835 Single-particle analysis of the ash from the Dickerson coal- 
fired power plant. Small, J.A.; Zoller, W.H. (Univ. of Maryland, 
College Park). Natl Bur. Stand. (U.S.), Spec. Publ.; No. 464, 651- 
658(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The results from the single particle study of the Dickerson 
power plant provided information on particle shape and origin, 
sample homogeneity and elemental composition which was not 
available from bulk analysis. In addition, for a select number of 
elements, the semi-quantitative analysis of a relatively small number 
of ash particles was used to predict elemental trends and correlations 
which were in good agreement with results from bulk analysis. In 
these applications, scanning electron microscopy is an excellent 
complementary technique to bulk analysis for the i investigation of 
anthropogenic emission sources. 


27836 Laser-raman monitoring of ambient sulfate aerosols. Staf- 
ford, R.G.; Chang, R.K.; Kindlmann, P.J. (Yale Univ., New Haven, 
CT). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 659-667(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Our experimental program for detecting sulfate aerosols in 
situ has accomplished to date the following: (1) A Raman 
eter using a cw laser for detecting flowing sulfate aerosols has been 
constructed with a sensitivity significantly one than previously 
achieved. (2) Laboratory generated (NH4)e‘ aerosols in a flowing 
system have been measured at concentrations down to the 10 ppb 
range. (3) The feasibility of using a pulsed ruby laser system to 
partially eliminate interference effects and to increase the detection 
sensitivity has been discussed and some favorable initial experimental 
results have been obtained. 


27837 Chemical characterization of particulates in real time by a 
light scattering method. Gravatt, C.C. (National Bureau of Standards, 
Washington, DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 669- 
sae (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This paper describes a new light scattering method for the 
characterization of particulate matter as to its chemical erento ny 
Specifically, it is possible by this method to distinguish carbon, 
absorbing and metal containing particles from other materials, and in 
some instances to distinguish among various types of carbon contain- 
ing and metallic particles. This is a light scattering method in which 
the scattering radiation is monitored in such a way as to provide 
—— related to the chemical composition of the particle or 
aeroso 
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REFER ALSO TO CITATION(S) 25612, 25682, 27663, 27738, 
27750, 28094, 28096 
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27838 (CONF-7810133—3) Critique of methods for estimating 
plume depletion and deposition of airborne radionuclides. Miller, 
C.W.; Hoffman, F.O. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 15p. 

From Radioactivity and environmental meeting; Norderney, 
F.R. Germany (2 Oct 1978). 

A comparison is made between the methods for estimating 
plume depletion and deposition contained in Meteorology and 
Atomic Energy-1968 and the methods contained in United States 
Nuclear Regulatory Commission Regulatory Guide 1.111. Although 
Regulatory Guide 1.111 is intended only for use in determining 
compliance with 10 CFR 50, Appendix I requirements for light- 
water-cooled nuclear reactors, the methods contained in the Guide 
have the potential of being used for other types of nuclear facilities. 
Therefore, a comparison of methodologies is in order to identify any 

tential discrepancies. This comparison of the two approaches has 
ighlighted three major concerns with regard to the Regulatory 
Guide 1.111 methods: (1) the dry deposition estimates derived from 
curves in the Regulatory Guide are not dependent on calculations of 
air concentration (2) for elevated releases estimates of dry deposition 
are too large close to the source; and (3) the plume depletion curves 
presented in the Guide are inconsistent with the results that would 
be expected for a surface depletion model. 


27839 (DP-MS—78-25) Environmental transport and cycling of 
tritium in the vicinity of atmospheric releases. Murphy, C.E. Jr.; 
Pendergast, M.M. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
22p. (CONF-781029—4; IAEA-SM—232/80). Dep. NTIS, PC A02/ 
MF AOl. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

Routine releases of tritium to the atmosphere from the Savan- 
nah River Plant (SRP) have averaged 5.12 x 10° curies per year 
during the period 1974 to 1977. Patterns of tritium dispersion in the 
environment surrounding SRP indicate a power law relationship 
between air concentration and distance from the source. The rela- 
tionship between the concentration of tritiated water in vegetation 
and distance is more complex. A model of the tritium dispersion and 
cycling in the environment explains the dispersion patterns in terms 
of the ratio of tritiated hydrogen to tritiated water, climate, and 
vegetation characteristics. The annual variation in the environmental 
patterns around the SRP is almost completely determined by the 
fraction of tritiated hydrogen in the release. 


27840 (LA—7537-PR) Aerosol sampling and characterization for 
hazard evaluation. Progress report, October 1, 1976—September 30, 
1977. Scripsick, R.C.; Gray, D.C.; Tillery, M.I.; Stafford, R.G.; 
Romero, P.O. (Los Alamos Scientific Lab., NM (USA)). Nov 1978. 
Contract W-7405-ENG-36. 23p. Dep. NTIS, PC A02/MF AOl. 

Biphasic dissolution of both laboratory-produced and field 
plutonium aerosols was studied to further understand the relation 
between long-term and initial dissolution. These studies indicate that 
initial phase duration and cumulative activity eluted during this 
phase are directly related to long-term dissolution. A rapid method 
of sizing plutonium aerosol was developed using autoradiography. 
This method uses the rapidly available size information from the 
larger particles of a size distribution in determining size distribution 
parameters. A comparison of autoradiographic sizing to impactor 
sizing showed that count median aerodynamic diameter (CMAD) of 
aerosol collection on impactor stages predicted by impactor theory 
was 1.2 times the CMAD found by autoradiographic sizing. Retro- 
spective study of airborne contamination records and simulated 
glove box release studies have indicated large variabilities associated 
with aerosol sampling. Release studies have also indicated that 
parameters of breathing zone concentration required to trigger 
alarms and probability of aerosol surveillance system to detect 
release are important in evaluation of aerosol surveillance system 
performance. Computer modeling of room airflow patterns predict- 
ed flow patterns found through smoke tube studies of room airflow. 


27841 (LF—58, pp 5-9) Plutoni taining aerosols found 
within containment enclosures in industrial mixed-oxide reactor fuel 
fabrication. Newton, G.J.; Yeh, H.C.; Stanley, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Mixed oxide (PuOz and UO:) nuclear reactor fuel pellets are 
fabricated within safety enclosures at Babcock and Wilcox's Park 
Township site near Apollo, PA. Forty-two sample runs of plutoni- 
um-containing aerosols were taken from within glove boxes during 
routine industrial operations. A small, seven-stage cascade impactor 
and the Lovelace Aerosol Particle Separator (LAPS) were used to 
determine aerodynamic size distribution and gross alpha aerosol 
concentration. Powder comminution and blending produced aero- 
sols with lognormal size distributions characterized by activity 
median aerodynamic diameters (AMAD) of 1.89 +- 0.33 um, sigma/ 
sub g/ = 1.62 +- 0.09 and a gross alpha aerosol concentration range 
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of 0.1 to 150 nCi/l. Slug pressing and grinding produced aerosols of 
AMAD = 3.08 +- 0.1 ym, sigma/sub g/ = 1.53 +- 0.01 and 
AMAD = 2.26 +- 0.16 ym, sigma/sub g/ = 1.68 +- 0.20, respec- 
tively. Gross alpha aerosol concentrations ranged from 3.4 to 450 
nCi/|. Centerless grinding produced similar-sized aerosols but the 
gross alpha concentration ranged from 220 to 1690 nCi/1. In vitro 
solubility studies on selected LAPS samples in a lung fluid simulant 
indicate that plutonium mixed-oxide aerosols are more soluble than 
laboratory-produced plutonium aerosols. 


27842 (LF—58, pp 259-263) Some operating characteristics of 
slit jet virtual cascade impactors. Newton, G.J.; Peele, E.R.; Yeh, 
H.C.; Carpenter, R.L. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

A two stage slit jet virtual cascade impactor test device has 
been constructed and is undergoing preliminary tests. The test 
device is similar to a device of Forney and incorporates indepen- 
dently variable jet width and collector width. Forney’s device was 
single-stage while the modified test device has two stages with 
provisions for introducing a countercurrent flow into the collector 
chamber. Data from operational tests will provide input to the 
design of high flow rate (50 SCFM) virtual cascade impactors. 
Preliminary indications are that countercurrent flow (180° to jet 
direction) is productive and tends to increase sharpness of cut. 
Results from tests using monodisperse polystyrene latex particles for 
a variety of operating conditions are reported. 


27843 Continuous measurement of radon for uranium mines. 
Technol. News; No. 53, v(Jul 1978). 

An automatic electronic method is described for continuous 
measurement of radon in uranium mine ventilating air. The air/ 
radon mixture to be monitored is pumped through filters into a 
scintillation cell where a particles resulting from nuclear decay of 
the radon produces flashes of light that are counted electronically. 
(BLM) 


27844 Optimizing measurement sensitivity to facilitate monitor- 
ing environmental levels of Rn-daughter concentrations. Keefe, D.J.; 
McDowell, W.P.; Groer, P.G.; Witek, R.T. (Argonne National Lab., 
IL). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 787-789(Feb 1978). 

In the measurement of environmental levels of radioactivity, 
the primary problem is the accumulation of a statistically meaningful 
number of counts within a reasonable period of time. In the case of 
measurements of airborne ?**Rn-daughter concentrations, the prob- 
lem is further complicated by the particularly short half-life, 3.05 
minutes, of RaA (Po*'*). Since three Rn-daughters—RaA, RaB 
(Pb?"*) and RaC (Bi?'*)—are of interest, the equations interrelating 
these Rn-daughter concentrations were derived from the laws of 
radioactive-series decay. These equations, although straightforward, 
are cumbersome to solve. To facilitate the efficient use of these 
equations, a computer program has been written which permits the 
calculation of Rn-daughter concentrations or expected counts for a 
given set of measurement parameters (flow rate and detector effi- 
ciencies). A subroutine then calculates the optimum pumping and 
counting times required to provide the number of counts necessary 
for acceptable statistics at environmental levels of ?*?Rn-daughter 
concentrations. This subroutine contains a set of parameters, flow 
rate and efficiencies, that are fixed using realistic restrictions. The 
use of these optimized pumping and counting times results in maxi- 
mum measurement sensitivity under realistic constraints. 


27845 Rain scavenging of tritiated water (HTO): a field experi- 
ment and theoretical considerations. Dana, M.T.; Wogman, N.A.; 
Wolf, M.A. (Battelle, Pac Northwest Lab, Richland, Wash). Atmos. 
Environ.; 12: No. 6-7, 1523-1529(1978). 

An HTO rain scavenging experiment was performed under 
measured atmospheric field conditions. Dry deposition was mini- 
mized and undercutting of the plume by sampled precipitation was 
avoided. The observed removal rates were 9.5 and 6.7% h$sup -1§ at 
downwind distances from the source point of 400 and 800 m, 
respectively. 23 refs. 
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REFER ALSO TO CITATION(S) 27773 


27846 (LA—7525-MS) Northwest New Mexico boundary layer 
experiment. Archuleta, J.A.; Barr, S.; Carlos, R.C.; Clements, W.E.; 
Labry, J.; Wangen, L.; Wilson, S.K. (Los Alamos Scientific Lab., 
NM (USA)). Oct 1978. Contract W-7405-ENG-36. 38p. Dep. NTIS, 
PC A03/MF AOI. 

A 24-hour meteorological experiment was performed in the 
San Juan Basin of northwestern New Mexico with an emphasis on 
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the diurnal variations of boundary layer wind, temperature, and 
turbulence structure. Hourly profiles of wind and temperature were 
observed to an altitude of 3 km above ground concurrently with 
photographs of a nearby power plant plume. The plume behavior is 
consistent with the meteorological conditions at its elevation, which, 
because of phase differences in a continually time varying field, may 
not agree with surface based meteorological observations. 


27847 (PB—284059) Chalk Point cooling tower project. Volume 
2. Cooling tower drift dye tracer experiment, June 16 and 17, 1977. 
Final report 1 July 1976—30 June 1977. (Johns Hopkins Univ., Silver 
Spring, MD (USA). Applied Physics Lab.). Aug 1977. 95p. 

A drift dye tracer experimént, using Rhodamine (WT) dye, 
was conducted on airborne drift from a natural draft cooling tower 
at PEPCO’'s Chalk Point, Maryland Power Generating Station. This 
experiment was designed to separate and identify cooling tower 
aerosol deposition from other sources and to provide a data base for 
use in cooling tower salt loading and model validation. Prior to the 
experiment, laboratory tests showed that Rhodamine (WT) was 
inexpensive, safe and controllable when used as a drift dye tracer. 
Positive identification and separation of cooling tower drift can be 
made among other sources using a dye tracer. 


27848 (PB—284060) Chalk Point cooling tower project. Volume 
3. Cooling tower drift dye tracer experiment surface weather and 
ambient atmospheric profile data, June 16 and 17, 1977. Final report 1 
July 1976—30 June 1977. (Johns Hopkins Univ., Silver Spring, MD 
(USA). Applied Physics Lab.). Aug 1977. 187p. 

During the Chalk Point Cooling Tower Drift Dye Tracer 
Experiment, meteorological data was taken at Chalk Point. This 
report is a compilation of that data and surface weather observations 
made at Andrew’s Air Force Base and Patuxent Naval Air Station. 
The compilation contains the hourly surface weather observations 
and the rawinsonde data taken at Chalk Point, Maryland on June 16 
and 17, 1977. The rawinsonde data is presented in both tabular and 
graphical form. The surface weather observations are presented just 
in tabular form. 


27849 (PB—284212) Chalk Point cooling tower project: Chalk 
Point surface weather and ambient atmospheric profile data; first 
intensive test period, December 15-19, 1975, revision. Meyer, J.H. 
(Johns Hopkins Univ., Silver Spring, MD (USA). Applied Physics 
Lab.). Dec 1976. 239p. 

This report is a compilation of the Chalk Point surface 
weather and ambient atmospheric profile data for the first intensive 
test period, December 15-19, 1975. The atmospheric profiles were 
made using rawinsonde instrumentation. The compilation includes 
the 0700 EST daily weather chart, hourly surface observations from 
Chalk Point, Patuxent River Naval Test Center, Maryland and 
Andrews Air Force Base, Maryland. Temperature, relative humid- 
ity, dew point, wind speed and wind direction are presented in 
graphical profiles. All other data are presented in tabular form. 


27850 (ANL-Trans—1157) Plume simulation model FOG de- 
scription of the program and input. Gassman, F. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). Dec 
1978. Translation of TM-ST—563, November 8, 1978. 27p. Dep. 
NTIS, PC A03/MF AO1. 

The mathematical plume simulation model FOG is suitable 
for the calculation of plumes with or without lift, emitted by cooling 
towers of any given construction or by chimneys, into the atmos- 
phere boundary layer. The program was developed, starting in 1973, 
at the request of the Confederation Office for Energy Economy 
(Waste Heat Commission, Cooling Tower Commission) and later in 
the framework of the HHT project (Microclimate Project). Since 
then, it has been used for diverse studies on the influencing of the 
environment by cooling tower plumes and is presently used in the 
project CLIMOD (Climate Study for the Rhine Valley between 
Basel and Koblenz) for prediction of plume lengths in weather 
conditions which are especially critical in this connection. The 
version of FOG described here is the basic version FOG 1. The 
versions FOGIPLT for creating the moisture isoline figures and 
FOG2PLT for calculations of superimpositions, are described in 
TM-ST-564. Sections 2 and 3 of the present technical report thus are 
part of the EIR Report No. 347 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 27738, 27848, 27849 


27851 SURE takes to the air. EPRI J.; 3: No. 10, 14-17(Dec 
1978). 

The Sulfate Regional Experiment (SURE) funded by the 
electric utility industry seeks to determine what portion of the sulfate 
content of the ambient air is attributable to coal combustion in 
power plants and to relate this concentration to possible health 
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hazards. Fifty-four monitoring stations are located in 22 states and 
Canada. Meteorological, regional location, population density and 
various other parameters are monitored to com) ile pau ae doe of 
emissions from various pollutant sources of s 

oxides, total emitted particulates, and Seerenndian: — aan 
indicate coal combustion is the major source of particles. Transpor- 
tation systems contribute most to hydrocarbon emissions while oil 
refineries, tank farms and chemical plants also contribute significant- 
ly. Fuel combustion from stationary sources and transportation 
account for most NO emission. Coal-fired power plants contribute 
between 60 to 70% of total SO/sub x/ emissions. ) 


REGULATIONS 


REFER ALSO TO CITATION(S) 26232, 26682, 26683, 26685, 
26756, 27768, 27822, 27826 


27852 (EPA—450/3- Le Emission npr be zoning end 
a technical guide to maintaining air quality standards through land- 
use-based emission limits. Kron, N.F. Jr.; Cohen, A.S.; Mele, L.M.; 
Macal, K.S. (Argonne National Lab., IL (USA)). Sep 1978. Contract 
W-31-109-ENG-38. 319p. Dep. NTIS, PC A14/MF AO1. 

With most or all pollutants emitting at their thresholds, un- 
healthy pollutant concentrations may occur if several polluters are 
located near each other. This is where emission a 
(EDZ) or other emission allocation schemes can be 
schemes are designed to avoid high pollution levels by — upper 
limits on emissions over a geographical area, as placing 
limits on individual pollution sources. The generally poe define 
tion of EDZ is: a type of air pollution control regulation in which 
the maximum legal rate of emission of an air pollutant is based on 
location, land area, land use zoning, and air quality constraints. The 
best way to explain how EDZ works is to show its similarities to 
traditional land use zoning. EDZ may be thought of as an air 
pollution control regulation that is bay roe n agped upon an existing 
zoning ordinance. All the land use districts and boundary lines 


contained in the existing zoning ordinance are retained, but there is 
an additional restraint on how each hectare of land may be devel- 
oped. Each hectare is assigned an emission density limit espe 
which specifies the maximum emission allowed P agar unit hon} 


unit of land area. Any land use permitted by 

zoning ordinance continues to be allowed; however, wil ED, the 
source is not allowed to emit more pollutants than the limit allowed 
for the parcel of land on which it is located. 


27853 Measurement of aerosol size distribution with a 
Doppler shift spectrometer. Chabay, I. (National Bureau of Stand- 
ards, Washington, DC). Natl. a Stand. (U.S.), Spec. Publ.; No. 
464, 175-178(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A system developed at NBS for testing the size distribution 
produced by aerosol generators and for calibrating measurements of 
other particle size instruments is presented. The technique involves 
Doppler shift spectroscopy and is applicable for studying 
tion, evaporation, condensation, and coalescence of aerosols. ) 


27854 Applications of remote techniques in air en- 
forcement programs. Biros, F.J. (Environmental we a ee 
Washington, DC). Natl. Bur. Stand. (U.S.), Spec. Pubs No. 387- 
389(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Major elements of a control agency's program i to 
improve environmental quality include the establishment of appro- 
priate standards, identification and inventory of those sources to 
which the standards apply, notification of affected sources, conduct 
of surveillance activities and, finally, administrative or judicial en- 
forcement of standards, if necessary, to ensure compliance. 


27855 Reference materials for automotive emission testing. 
Eckman, T.G. (General Motors a Milford, MI). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 531-534(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The need for accurate and reliable standards for testing 
compliance with federal emission standards is discussed. A brief 
review of the progress made and the problems still remaining is 
presented. (PCS) 


27856 Long term investigation of the stability of gaseous stand- 
ard reference materials. Hughes, E.E.; Dorko, W.D. (National 
Bureau of Standards, Washington, DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 535-539(1977). (CONF-760985—). 


From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 
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Progress is reported on achieving accurate, precise and stable 
standards for monitoring air quality compliance for carbon dioxide, 
carbon monoxide, hydrocarbons, nitric oxide and sulfur dioxide 
concentrations in earth atmosphere. (PCS) 


27857 Standard reference materials for the analysis of organic 
vapors in air. Cadoff, B.C. (National Bureau of Standards, Washing- 
ton, DC). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 541- 
543(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Preparation and analysis of standard reference materials are 
discussed for benzene, m-xylene, p-dioxane, 1,2-dichloroethane, 
chloroform, trichloroethylene, carbon tetrachloride and vinyl chlo- 
ride. (PCS) 


27858 Working reference materials for lead contamination analy- 
ses of air and water. Eckert, A.C. Jr.; Mon npan, D.M. (Globe-Union, 
Inc., Milwaukee, WI). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 
545-551(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The status of standard reference materials for quality assur- 
ance in analysis of lead concentration in air and water environments 
is reviewed. (PCS) 


27859 Collaborative testing of air pollution methods. Clements, 
J.B. (Environmental Protection Agency, Research Triangle Park, 
NC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 555-564(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Results from intralaboratory collaborative testing in such 
diverse fields as water chemistry metallurgy, food and related prod- 
ucts, and agricultural chemicals are reported. (PCS) 


27860 Potential enforcement uses of emission test collaborative 
studies. Paley, L. (Environmental Protection Agency, Washington, 
DC); Smith, W.S. Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 597- 
599(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Nine of EPA’s reference test methods have been evaluated 
using collaborative lab results. Application and degree of reliability 
of these results are discussed. (PCS) 


27861 Dutch National Air Pollution Monitoring System: a focal 
and reference point. Schneider, T. (Rijks Instituut voor de Volksge- 
zondheid, Nederland). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 
613-615(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A review of the national monitoring system is presented 
including the scientific, technical and political goals for reaching and 
maintaining a reliable system. (PCS) 


27862 Analysis and calibration techniques for measuring airborne 
particulates and gaseous pollutants. Delespaul, I.; Peperstraete, H.; 
Rymen, T. (Belgian Nuclear Research Centre, Mol). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 617-623(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Daily average levels of Ba, Cd, Cr, Cu, Fe, Mn, Ni, Pb, and 
Zn were measured in airborne dust in Belgium. Inorganic gaseous 
pollutants measured included sulfur dioxide, nitrogen oxides, ammo- 
nia, chlorine ions, and fluorine ions while organic pollutants from 
vinyl chlorine and polynuclear aromatic hydrocarbons were moni- 
tored. Mass ae aman A and gas chromatography were the main 
analytical techniques. Instrument calibration was carried out with 
standard mixtures prepared from gases and liquids. (PCS) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 


27863 Man and climate: an overview. Barrett, E.W. (NOAA, 
Atmos Phys and Chem Lab, Boulder, Colo). JEEE Trans. Geosci. 
Electron.; GE-16: No. 1, 62-72(Jan 1978). 

The possibility that human activities affect climate on a 
regional or global scale has been studied with increasing diligence 
during the past 20 years. Monitoring programs have been strated and 
expanded, and mathematical models of climatic change, of ever 
increasing complexity, have been developed as computer capability 
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has increased. Examination of all published information shows that 
the atmospheric carbon-dioxide content has increased by about 3 
percent between 1958 and 1975 as a result of fossil-fuel combustion, 
that the solid-particle loading of the atmosphere has risen noticeably 
downwind of large urban-industrial complexes in developed coun- 
tries, although volcanoes and wind still provide nearly all the dust 
loading on a global scale, and that waste heat from man’s activites 
now amounts to about 0.016 percent, or 1 part in 6000, of the 
average input of solar energy to the planet. Human influences are 
felt most strongly in and downwind of cities; in such areas the mean 
temperatures are higher, the mean diurnal temperature range is 
smaller, and the annual precipitation is higher than they would be 
were the cities absent. The urban influence is felt for only tens or a 
few hundred kilometers from these source regions. After a short 
discussion of natural climatic change, the state of knowledge of 
man’s influence on climate as of a fairly recent date (mid-1975) is 
summarized. 77 refs. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 28168 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 27749, 27831 


27864 (DP-MS—78-55) Land application studies of industrial 
waste oils and solvents. Watts, J.R.; McLeod, K.W.; Gorey, J.C. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001;EY-76-C-09-0819. 18p. 
(CONF-781242—1). Dep. NTIS, PC A02/MF AOl1. 

From American Society of Agronomy; Chicago, IL, USA (4 
Dec 1978). 

Investigations to determine if mixing waste oil with soil could 
prove to be an environmentally acceptable method of oil disposal 
were begun in 1975 at the Savannah River Plant. Waste oil (21.3 1/ 
m7?) was applied to 12 of 24 soil plots and mixed thoroughly into the 
top 15 cm of soil. Four fertilizer levels were applied and the plots 
were tilled for aeration at two and nine months after the oil was 
applied. Soil core samples, taken at three-month intervals, show 
negligible vertical migration of oil and a steady decline in oil content 
of the soil. One year after initial application, microbial activity was 
six times as great on the sites which had oil applied as on adjacent 
control sites without oil. Oil biodegradation was not affected by the 
fertilizer levels. By the summer of 1977, approximately 50% of the 
applied oil was lost from the soil profile through biodegradation or 
volatilization indicating an annual loss rate of approximately 15,000 
kg/ha. Plant growth on the oil treated plots was negligible in 1975, 
was restricted in 1976, and productivity of a crabgrass community 
showed no significant difference in 1977 between oil and non-oil 
plots. Almost all of the vegetation was crabgrass (Digitaria sanguina- 
lis) on the oil plots. On the non-oil plots Digitaria was the most 
common species, but Richardia scabra and Diodia teres were also 
present in significant quantities. Soil biodegradation is an environ- 
mentally acceptable method for disposal of waste oil. Oil applied to 
the soil did not migrate either to the water table or surface stream 
and appearance has been restored to pre-oil conditions. This study is 
continuing to evaluate the ultimate effects of the oil application. 


27865 (RHO-ST—15) Sediment moisture relations: lysimeter 
project, 1976—1977 water year. Jones, T.L. (Atomics International 
Div., Richland, WA (USA). Rockwell Hanford Operations). Jun 
1978. Contract EY-77-C-06-1030. 87p. Dep. NTIS, PC A0S5/MF 
AOl. 

Two large field lysimeters were constructed in 1971 at Han- 
ford Reservation to evaluate the possible vertical movement of 
naturally occurring sediment moisture. These lysimeters are located 
approximately one mile south of the 200 East Area. This report 
presents and evaluates sediment moisture data collected at the lysi- 
meter site from September 1976 through August 1977. The data 
reveal that the moisture content of the upper 12 meters of the 
lysimeters was nonuniform and did change from month to month. 
These changes in moisture content were in response to monthly 
fluctuations in surface precipitation and solar radiation. No signifi- 
cant changes in moisture content were recorded below the 12-meter 
depth throughout the year. The reliability of liquid phase flux 
estimation was evaluated. (JSR) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 27663 





MAY 31, 1979 


27866 (ANL—77-65(Pt.3), pp 77-82) Distribution profiles of in- 
dustrially-derived ***Pu and fallout **° *“°Pu in soils of the great 
Miami River Watershed, Ohio. Bobula, C.M.; Alberts, J.J. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Distributions of long-lived radionuclides (7°°,24°Pu and '7Cs) 
from weapons fallout and industrially derived ***Pu were deter- 
mined in midwestern soils sampled near Mound Laboratory in 
Miamisburg, Ohio. The study site represents an urban-agricultural 
environment impacted by plutonium deposition from both fallout 
and Mound Laboratory, where weapons components and radioisoto- 
pic heat sources are manufactured. Therefore, the mobility of pluto- 
nium from two different sources may be compared in various soils of 
this watershed. Soils for analysis were collected in two pastures and 
two woodlots outside the influence of atmospheric releases of 
Mound Laboratory in Hueston Woods. Concentrations of *°*Pu, 
239 240Py, and '°7Cs per unit weight are reported in tables. Vertical 
distributions reflect nuclide concentration values per unit area. 
Depth profiles of 7°*Pu, 7°°24°Pu, and *°7Cs are similar in each 
background soil sampled. Both 7°*Pu and 7°°,24°Pu were introduced 
to these areas as fallout, with the major input occurring between 
1957 and 1963. 


27867 (PB—282446) Working level screening survey of struc- 
tures constructed of materials containing pumice. Final report. Doug- 
las, R.L.; Hans, J.M. Jr; Wolff, T. (Environmental Protection 
Agency, Las Vegas, NV (USA). Office of Radiation Programs; New 
Mexico Health and Environment Dept., Santa Fe (USA)). May 1978. 
28p. (ORP/LV—78/6). NTIS PC A03/MF AOl1. 

This report describes the results of a screening survey con- 
ducted in several northern New Mexico communities to estimate the 
levels of radon progeny (working levels) in buildings constructed of 
materials containing pumice. This locally-produced material is used 
as a lightweight aggregate in concrete blocks, and contains slightly 
elevated levels of natural radionuclides. The screening survey results 
indicate that the use of pumice block may increase the working level 
in the structure, although the effect is so small that it is difficult to 
separate it from background variations and from the variability 
caused by other parameters. 


SOIL 


REFER ALSO TO CITATION(S) 25665, 25683, 25684, 25685, 
27933, 27934 








27868 (LA—7391-MS) Preliminary study of radium taminat 
ed soils. Healy, J.W.; Rodgers, J.C. (Los Alamos Scientific Lab., 
NM (USA)). Oct 1978. Contract W-7405-ENG-36. 48p. Dep. NTIS, 
PC A03/MF AOl. 

A preliminary study was made of the potential radiation 
exposures to people from radium-226 contamination in the soil in 
order to provide guidance on limits to be applied in decontaminating 
land. Pathways included were inhalation of radium from resuspen- 
sion; ingestion of radium with foods; external gamma radiation from 
radium daughters; inhalation of radon and daughter, both in the open 
air and in houses; and the intake of *°Pb and 7!°Po from both 
inhalation and ingestion. The depth of the contaminated layer is of 
importance for external exposure and especially for radon emana- 
tion. The most limiting pathway was found to be emanation of the 
radon into buildings with limiting values comparable to those found 
naturally in many areas. 


27869 (NUREG/CR—0413) Thorium residuals in West Chica- 
go, Illinois. Frigerio, N.A.; Larson, T.J.; Stowe, R.S. (Argonne 
National Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-48. 
34p. (ANL/ES—67). Dep. NTIS, PC A03/MF AO1. 

Lindsay and Company began operation of its west Chicago, 
Illinois, plant in 1931, processing thorium ores for thorium and rare 
earths. From that time until normal operations ceased in 1973, 
thorium residuals from the operation found their way offsite to 
Reed-Keppler City Park, the West Chicago Sewage Treatment 
Plant, and numerous other locations about the city and its environs. 
The present study located and identified such thorium residuals in 
the West Chicago area, a total of 75 epicenters having been found in 
addition to deposits at Reed-Keppler Park, the sewage-treatment 
plant, and down Kress Creek and the DuPage River. Deposits 
proved to be almost exclusively the dense, gray, insoluble particles 
of thorium-ore tailings from the process, which have been historical- 
ly stored in two large piles in the site waste area. Epicenter locations 
and associated radiological parameters are given for the 75 locations, 
along with quantitative descriptions of the larger collections of 
material at the park, at the sewage-treatment plant, and on the banks 
of Kress Creek and the DuPage River. Not one of the areas of 
thorium residuals located outside security fences was found to vio- 
late the requirements of 10 CFR 20. 
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27870 (NVO—269-36) —. survey of plants, animals, 
and soil at five atolls in the Marshall Islands; September—October 
1976. Nelson, V.A. (Washington Unie Seattle (USA). Lab. of 
Radiation Ecology). Jan 1979. Contract EY-76-S-08-0269. 45p. Dep. 
NTIS, PC A03/MF AO1. 

The Division of Operational Safety's portion of the Pacific 
Radioecology Program began in 1974 and it is a continuing program 
to determine the kinds and amounts of radionuclides distributed in 
the foods, plants, animals, and soils of the Central Pacific, especially 
the Marshall Islands. As part of this program, Wotje, Ailuk, Utirik, 
Rongelap, and Bikini tolls were visited in 1976 and samples collect- 
ed. Results of the radiometric analyses of the samples are presented. 
Results of these analyses indicate that ®°Sr and '*’Cs are predomi- 
nant in the terrestrial environment and, in addition, 741Am and **° 
240Py are also important in the soil from Rongelap and Bikini Atols. 
Naturally occurring “°K is the predominant radionuclide in marine 
organisms, while Co is significant in the tridacnid clams. Amounts 
of radioactivity vary with distance from the Bikini test site and in 
relation to the fallout pattern from the March 1954 Bravo test. Thus, 
samples from Bikini Atol had the greatest amounts of radioactivity 
while the northern islands of Rongelap had slightly lower amounts. 
The southern islands of Rongelap Atoll and Utirik Atoll had inter- 
mediate amounts of radioactivity while Ailuk and Wotje atolls had 
the least radioactivity of the atolls visited. 


27871 (NVO—0269-35) Radiological survey of plants, animals, 
and soil in micronesia. Nelson, V.A. (Washington Univ., Seattle 
(USA)). Nov 1975. Contract EY-76-S-08-0269. 36p. Dep. NTIS, PC 
A03/MF A0Ol1. 

In 1974 the Laboratory of Radiation Ecology began a pro- 
gram to determine the radionuclides found in foods, plants, animals, 
and soils of the Central Pacific. As part of this program the present 
study was undertaken to determine radionuclides found in the 
common foods and soils in areas of Micronesia other than those areas 
receiving local fallout from the test sites at Bikini or Enewetak 
atolls. Areas sampled in 1975 were Majuro Atoll in the Marshall 
Islands, Truk and Ponape in the Caroline Islands, Guam in the 
Marianas Islands, and Koror and Babelthaup in the Palau Islands. 
All samples were analyzed for gamma-emitting radionuclides while 
some were also analyzed for ®Sr of 7°9 2°Pu. Results of the analyses 
indicate that naturally occurring “°K is the predominant radionu- 
clide in the biological samples. Cesium-137 in amounts less than 1 
pCi/g (dry) was the only fallout radionuclide detected in most of the 
biological samples. Soil samples usually contained ®Sr, '7Cs, 5*U, 
and *°Pu, while soil from Truk, Palau, and Ponape also contained 
isotopes of radium and thorium. Soil from Guam also contained 
210Pb and *°5U in addition to the above radionuclides. Considering 
only the fallout radionuclides, the values for ®Sr, '°7Cs, and 
240Py in samples from Guam, Palau, Truk, Ponape, and Majuro are 
less than the values for these radionuclides in similar samples from 
atolls such as Utirik, Rongerik, and Ailinginae in the northern 
Marshall Islands, and are much less than values of these radionu- 
clides in samples from Bikini and Rongelap atolls. 


27872 (UCLA—12-1159) Soil components that influence the 
chemical behavior of **°Pu. Nishita, H.; Hamilton, M. (California 
Univ., Los Angeles (USA). Lab. of Nuclear Medicine and Radiation 
Biology). Aug 1978. Contract EY-76-C-03-0012. 25p. Dep. NTIS, 
PC A02/MF AOl. 

Soil components that influence the extractability of *°°Pu 
from an artificially contaminated kaolinitic soil in relation to pH 
have been examined. This was done by using an equilibrium batch 
technique with CH; COOH—NH,OH and HNO;—NaOH extracting 
systems. Soil organic matter and free iron oxides had an appreciable 
effect depending on the pH and the extracting system. The free silica 
and alumina and amorphous alumino-silicates had lesser influence. 
With the untreated soil (control), the CHsCOOH—NH,OH system 
generally extracted more *°°Pu than did the HNO;—NaOH system 
in the acidic pH range, whereas the latter system extracted markedly 
greater amounts of it in the alkaline pH range. With the soil from 
which the organic matter was removed, the CHs3COOH—NH,OH 
system extracted appreciably greater amounts of *°°Pu than the 
HNO;:—NaOH system in the acidic pH range, but there was only 
little, if any, difference between the two extracting systems in the 
alkaline pH range. The causes and the implications of these results 
are discussed. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 27839, 27870, 27871, 27938 


27873 (CONF-780133—2) Evaluation of uncertainties in radioe- 
cological models. Hoffman, F.O.; Shaeffer, D.L.; Baes, C.F. III; 
Little, C.A.; Miller, C.W.; Dunning, D.E. Jr.; Rupp, E.M.; Shor, 
R.W. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 39p. Dep. NTIS, PC A03/MF AOI1. 
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From Direct use of geothermal energy; San Diego, CA, USA 
(31 Jan 1978). 

Compliance with current environmental radiological stand- 
ards promulgated to limit routine releases from nuclear facilities is 
meat determined through the use of mathematical models which 
are subject to considerable uncertainty. This paper presents results of 
Statistical analyses for seven selected parameters commonly used in 
environmental radiological assessment models. Estimates of the most 
probable, median, mean and 99th percentile for each parameter are 
given and compared to U.S. Nuclear Regulatory Commission default 
values. The largest uncertainties appear to be associated with aquatic 
bioaccumulation factors for fresh water fish. Approximately one 
order of magnitude separates median values and values of the 99th 
percentile. The uncertainty is also estimated for the annual dose rate 
predicted by a multiplicative chain model for the transport of 
molecular iodine-131 via the air-pasture-cow-milk-child’s thyroid 
pathway, using lognormal statistics to combine the uncertainties 
associated with eight input parameters and assuming that the struc- 
ture of the model is correct. The value for the 99th percentile is ten 
times larger than the median value of the predicted dose normalized 
for a given air concentration of "Iz. About 72% of the uncertainty 
in this model is contributed by the dose conversion factor and the 
milk transfer coefficient. Considering the difficulties in obtaining a 
reliable quantification of the true uncertainties in model predictions, 
methods for taking these uncertainties into account when determin- 
ing compliance with regulatory statutes are discussed. 


27874 (SRO—641-29) Radioactive tracer studies of soil and litter 

food chains. report, November 1, 1977—October 
31, 1978. Crossley, D.A. Jr. (Georgia Univ., Athens (USA). Dept. of 
Entomology). 30 Jul 1978. Contract EY-76-S-09-0641. 20p. Dep. 
NTIS, PC A02/MF AO1. 

Progress is reported in projects a with radioisotope 
measurement of nutrient flow in soil arthropod food chains, the role 
of soil arthropods as regulators of the terrestrial decomposition 
ig ores and field projects investigating the response to perturbation 

y island ecosystems on — outcrops. Radioisotopes in combi- 
nation with system modeling techniques are being used to estimate 
nutrient flow rates in food chains of soil arthropods, and help to 
evaluate their impact on the decomposition process. Field work on 

ranitic outcrop ecosystems has been completed. Evaluations of 


oan budgets showed that the ecosystems are essentially in 


balance. They showed a strong resistance component of stability, as 
opposed to resilience, as far as chemical perturbations and drought 
are concerned. 


27875 (JPRS—72279, pp 26-33) Content of ®Sr and '°’Cs of 
global origin in the food ration of the population of the Soviet Union 
from 1972 to 1975, Petukhova, E.V.; Knizhnikov, V.A. 21 Nov 1978. 
Translated from Gig. Sanit.; No. 9, 47-51(1978). 

In Translations on USSR Science and Technology Biomedi- 
cal and Behavioral Sciences, No. 49. 

In this study, data are correlated from more than 46,000 
separate radiochemical assays of food products. During the period of 
1972 to 1975 samples of food products were analyzed; approximately 
an (including drinking water) for ®Sr, and more than 23,000 for 

s. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 25268, 25269, 25273, 25282, 
26684, 26818, 27956, 28173, 28600 


27876 (ANL/LRP-TM—10) Macoupin County revegetation re- 
search: preliminary progress report for the 1977 growing season. 
Dvorak, A.J.; Jastrow, J.D.; Hinchman, R.R. (Argonne National 
Lab., IL (USA)). 1977. Contract W-31-109-ENG-38. 14p. Dep. 
NTIS, PC A02/MF AO1. 

The revegetation research plots at the Macoupin COunty site 
were established to provide input towards determining the most 
cost-effective means of achieving long-term revegetation success on 
highly acid (pH ~ 2.2) gob material. The three major parameters 
being evaluated in this study are the minimal depth of suitable plant 
growth material required, minimal amount of lime required, and 
appropriate plant species to seed. Lime was applied to the gob 
material and mixed to a depth of about 6 to 8 inches prior to the 
placement of the cover material. After placement, the cover material 
was limed at a rate of 5 tons/acre, fertilized, and disced. All 
treatments were seeded on April 27, 1977; the seed mixture and 
application rates are listed in a table. Permanent 0.25 m? quadrats, 
two replicates per species, were constructed at the edge of the B 
plots and hand seeded with 100 seeds to establish monocultures of 
each seed-mixture species. The quadrats were used to determine field 
germination rates and to aid in identifying seed-mixture components. 
Analyses of the data collected to date are insufficent to allow a 
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thorough discussion concerning the revegetation research plots. The 
species that were planted seem to occur throughout the plots with 
the exception of perhaps two, reed canarygrass and Tioga deerton- 
gue, which are more sparse. The first year’s plant production and 
cover were dominated by annual weeds with only minor contribu- 
tions from the planted species. Time will tell if the planted perennials 
will continue to grow and drastically reduce the populations of the 
annual weed species. 


27877 (SRO—0870-4) Reforestation of borrow pits by use of 
specific mycorrhizal fungi, soil amendments, and site preparation. 
Berry, C.R. (Forest Service, Athens, GA (USA). Southeastern 
Forest Experiment Station). Feb 1978. Contract EY-76-A-09-0870. 
llp. Dep. NTIS, PC A02/MF AOl1. 

Second-year results are presented from three separate studies 
concerned with reclamation of borrow pits using specific mycorrhi- 
zal fungi and various soil amendments. Study I demonstrates that 
container grown loblolly pine (Pinus taeda) seedlings inoculated 
with certain ectomycorrhizal fungi respond to soil amended with 
sewage sludge, but not to inorganic fertilizer applied at a rate of 500 
Ibs/acre of 10-10-10. In Study II, the average volume of nursery 
produced loblolly pine seedlings is greater on plots amended with 
sewage sludge than plots amended with fertilizer and lime. Other 
amendments, i.e., bark, flys ash, and various combinations of these 
materials, had no effect. Up to 1/2 inch of ash did not slow tree 
growth, however, indicating the possibility of utilizing this waste 
product as a soil amendment. Study III indicates that endomycorrhi- 
zae inoculated sweetgum (Liquidambar styraciflua) seedlings will 
continue to grow on plots amended with more than 1/4 inch of 
sewage sludge. On all study plots, biomass yield of fescue grass was 
significantly greater on sludge amended plots. Third-year field data 
will be collected during December 1978. 


REGULATIONS 


REFER ALSO TO CITATION(S) 26673, 26674, 26683, 26684, 
26685, 26754 


27878 Status of reference materials for environmental analysis. 
Taylor, J.K. (National Bureau of Standards, Washington, DC). Nati. 
Bur. Stand. (U.S.), Spec. Publ.; No. 464, 503-507(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The state-of-the-art for Standard Reference Materials for 
assuring quality control of the environment is presented with plans 
for the future given. (PCS) 


27879 Reference type samples for water/waste analyses in EPA. 
Winter, J.A. (Environmental Protection Agency, Cincinnati, OH). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 509-513(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

EPA's quality assurance program for water and waste analy- 
ses requires reference-type samples for method selection, method 
validation, intra-laboratory quality control, performance evaluation 
and certification functions. A comparison is made between EPA and 
NBS's approach and use of reference materials for the above mission 
accomplishment. (PCS) 


27880 National voluntary laboratory accreditation program. 
Young, T.R. (National Bureau of Standards, Washington, DC). Natl. 
Bur. Stand. (U.S.), Spec. Publ.; No. 464, 675-676(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This paper identifies issues that need consideration when 
planning laboratory accreditation programs, in support of NBS 
technical role in assuring a clean environment. (PCS) 


27881 Laboratory accreditation. Hamilton, C.E. (Dow Chemi- 
cal, Midland, MI). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 681- 
684(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Standard practices and guidelines for laboratory accreditation 
were determined to require the following priorities: 1) Records and 
documentation; 2) quality control; 3) personnel and training; and 4) 
facilities, including instrumentation. 
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REFER ALSO TO CITATION(S) 26687, 27895, 27896, 27936, 
27959, 28128 


27882 (ANL—77-65(Pt.3), pp 45-50) Dissolution of the silicon 
frustules of Asterionella formosa and Fragilaria crotonensis at 5 and 
15°C, Conway, H.L.; Raupp, J. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The processes of silicon uptake by the cell and dissolution of 
silicon from the frustule occur simultaneously in actively growing 
populations; however, the dissolution rate is only 6 to 20 percent of 
the maximal uptake rate. After the diatom cell dies or is removed 
from the euphotic zone by sinking or grazing by herbivors, the 
energy-requiring process of silicon uptake ceases and frustule disso- 
lution predominates. Recent studies have established that between 80 
and 100 percent of the biologically active silicon in Lake Michigan is 
recycled each year. Therefore, measuring the dissolution rates of 
important diatom species at temperatures characteristic of surface 
and deep waters is of primary importance in understanding and 
predicting silicon dynamics in the Great Lakes. In this study we 
have shown that dissolution is species and temperature dependent. 
This information, combined with the knowledge that sinking rate 
can also be species dependent, may help explain the relative paucity 
of the frustules of important diatom species in the sediments of Lake 
Michigan. 


27883 (ANL—77-65(Pt.3), pp 54-55) Study of the distribution of 
crustacean zooplankton during August in the offshore region of the 
southern basin of Lake Michigan. Mellinger, D.L. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The purpose of this article is to describe the variation found 
between duplicate sets of samples collected consecutively at one 
station and to compare these variations with between-station vari- 
ability. The calculated standing crop biomass of crustacean zoo- 
plankton in the 0 to 40 m portion of the offshore region for August 
1976 will be compared with those for August 1975 and 1977. The 
between-stations variability is reflected by the standard errors of the 
monthly means. These between-stations standard errors compare 
very closely to the standard errors for duplicate samples means. 
These data indicate that the horizontal distribution of crustacean 
zooplankton within the described depth intervals was quite homoge- 
neous during August 1976. These data suggest that horizontal patchi- 
ness in the offshore crustacean zooplankton community is not a 
— sampling problem during the period of summer thermal strati- 
ication. 


27884 (CONF-7606138—, pp 185-190) Numerical simulation of 
tidal circulation in San Pedro Bay, California. Raney, D.C. (Univ. of 
Alabama, University). 1976. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, VA, USA (6 Jun 1976). 


The numerical simulation of tidal circulation patterns in San 
Pedro Bay, California for the existing facilities and for potential 
modifications to Long Beach Harbor is described. Information is 
included on formulation of the model, model verification, and its 
application. It is concluded that a verified two-dimensional depth 
averaged finite difference model appears to be capable of satisfacto- 
rily simulating tidal circulation for a well mixed harbor if a finite 
difference grid is used which provides the necessary resolution of 
harbor geometry. The results from the numerical model are very 
similar in accuracy to those obtained from a physical model. 


27885 (PB—282563) Systematic analysis of priority water re- 
sources problems to develop a comprehensive research program for the 
southern plains river basins region. Project completion report 1 March 
1973—28 February 1975. Babcock, R.E.; Clark, J.W.; Dantin, E.J.; 
Edmison, M.T.; Powers, W.L. (Texas A and M Univ., College 
Station (USA). Water Resources Inst.). Feb 1975. Contract DI-14- 
31-0001-9077. 155p. NTIS PC A08/MF AOI1. 

While there is a great diversity of water supply and utilization 
in the Southern Plains River Basins Region, several problems are of 
common interest to the states making up this region. Some of the 
important water resource problems facing the individual states in the 
region are outlined. Three priority problems described in the report 
are: (1) Ground water depletion, ground water pollution, and land 
surface subsidence; (2) Allocation of water resources, conservation 
and environmental impact; and (3) Conflicting interests and synergis- 
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tic effects between energy production and water resources manage- 
ment. (Color illustrations reproduced in black and white) 


27886 (PB—282607) Water reuse, a bibliography. Volume 6. 
(Office of Water Research and Technology, Washington, DC 
(USA). Water Resources Scientific Information Center). Mar 1978. 
420p. (OWRT/WRSIC—78-200). NTIS PC A12/MF AO. 

This report, containing 478 abstracts, is another in a series of 
planned bibliographies on water resource recovery and reuse of 
water. It is produced from the information base pee Selected 
Water Resources Abstracts. Volume 6 covers the period from May 
1976 through December 1977. 


27887 (RLO—2229-T14-2) Nutritional significance of Copper- 
Bering River intertidal system to spring-migrating shorebirds 

in western Alaska. Final report, April 1, 1977—September 30, 1978. 
Senner, S.E.; West, G.C.; Norton, D.W. (Alaska Univ., Fairbanks 
(USA). Inst. of Arctic Biology). Dec 1978. Contract EY-76-S-06- 
2229-014. 69p. Dep. NTIS, PC A05/MF AO1. 

Virtually all of the pacifica subspecies of Dunlins (Calidris 
alpina) and most of the world’s population of Western Sandpipers 
(Calidris mauri) move through the Copper-Bering River Delta (C- 
BRD) system in the northern Gulf of Alaska during spring migra- 
tion. Both species rely on the food resources of the C-BRD system 
to replace energy stores utilized in migratory flight to Alaska and to 
accumulate additional lipid as energy for subsequent migratory flight 
and for initiating breeding activities in western Alaska. The migra- 
tory program of Dunlins appears to be more synchronized than that 
of Western Sandpipers. Dietary preferences of Western Sandpipers 
likewise are more diverse than those of Dunlins. Some individuals of 
both species have enough accumulated fat stores to enable them to 
reach Kachemak Bay and lower Cook Inlet directly from the 
Vancouver, B.C. area without having to stop in the C-BRD system. 
Nevertheless, the greatest majority requires the resources of the C- 
BRD system. We believe that any factor that would reduce the 
availability of intertidal invertebrates during the spring migratory 
period in the C-BRD system would seriously disrupt the potential 
breeding success and survival of at least Dunlins and Western 
Sandpipers. Therefore, the C-BRD system is by definition, a critical 
habitat for shorebirds breeding in Alaska and efforts should be made 
to protect the area from habitat degradation. 


27888 Occurrence and ecological significance of GTP in the 
ocean and in microbial cells, Karl, D.M. (Scripps Institution of 
Oceanography, La Jolla, CA). Appl. Environ. Microbiol.; 36: No. 2, 
349-355(Aug 1978). 

A comparison between the ATP concentrations based on 
peak height light emission values (0 to 3 s) and integrated light flux 
determinations (15 to 75 s) for a variety of seawater samples revealed 
that the integrated method of light detection consistently yielded 
higher ATP concentrations, ranging from 1.38 to 2.35 times larger 
than the corresponding peak ATP values. A significant correlation (r 
= 0.923) was observed for a plot of AADP (i.e., integrated ATP-- 
peak ATP) versus GTP + UTP, suggesting that the analytical 
interference on the ATP assay was the result of the presence of non- 
adenine nucleotide triphosphates. Size-fractionation studies revealed 
an enrichment of the non-adenine nucleotide triphosphates, relative 
to ATP, in the smallest size fraction analyzed (< 10 pm). Investiga- 
tions were conducted with 20 species of unicellular marine algae to 
determine their intracellular nucleotide concentrations, and these 
determinations were compared to the levels measured in lab cultures 
of the marine bacterium Serratia marinorubra. These results indicat- 
ed that the intracellular GTP/ATP ratios in S. marinorubra increase 
in direct proportion to the rate of cell growth, and that the GTP/ 
ATP ratios in bacteria are much greater than in growing algae, 
presumably due to the differences in rates of cellular biosynthesis. It 
is concluded that quantitative determinations of GTP/ATP ratios in 
environmental sample extracts may be useful for measuring micro- 
bial growth. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 27937 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 25271, 25451, 25452, 25453, 
25454, 25455, 25456, 25458, 26231, 26451, 26677, 27749, 27772, 
27818, 27831, 27834, 27942, 27955, 27956, 28023, 28114, 28135, 
28155, 28156 


27889 (AD-A—056573) Fluvial sediment study of Fishtrap and 
Dewey Lakes drainage basins, Kentucky - Virginia. Curtis, W.F.; 
Flint, R.F.; George, F.H.; Santos, J.F. (Geological Survey, Louis- 
ville, KY (USA). Water Resources Div.). Mar 1978. 105p. (USGS/ 
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WRD/WRI—78-037; USGS/WRI—77-123). NTIS PC A06/MF 
AOl. 


Fourteen drainage basins above Fishtrap and Dewey Lakes, 
and ranging in size from 1.68 to 297 sq mi in eastern Kentucky and 
southeastern Virginia were studied to determine origin and magni- 
tudes of sediment. Sediment yields from surface-mined areas ranged 
from 2,890 to 21,000 tons/sq mi/yr, and from 732 to 3,470 tons/sq 
mi/yr from non-strip-mined areas. Water and sediment discharge 
from storms on surface-mined areas were similar to data from an 
earlier study in the Beaver Creek basin of Kentucky. Aerial photos 
were used to compare areas disturbed by surface and dee - mining. 
Deposition rates and trap-efficiency figures are given. Chemical- 
quality studies indicated that man’s activities have altered the chemi- 
cal quality of the water in Levisa Fork but not greatly affected the 
chemical quality of the water in Johns Creek basin. 


27890 (ANL—77-65(Pt.3)) Radiological and Environmental Re- 
search Division annual report, ecology: January—December 1977. 
(Argonne National Lab., IL (USA)). 1977. Contract W-31-109- 
ENG-38. 139p. Dep. NTIS, PC A07/MF AO1. 

Separate abstracts were prepared for the 32 papers presented 
in the report. (HLW) 


27891 (ANL—77-65(Pt.3), pp 42-44) Trace elements in Lake 
fishes. Spigarelli, S.A.; Sn M.M. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The data on trace element concentrations in coho tissues 
during the fall spawning period indicate relatively high concentra- 
tions of As, Cd, and Rb in muscle, As and Br in gill, Se and As in 
gonads, and various elements in specific organs such as liver, kidney, 
and spleen. Specific concentrations of toxic elements in inedible 
tissues are important from the standpoint of identifying appropriate 
sample types for further study and of relating body-tissue burdens to 
possible direct toxic effects on fish and transfer to man as a consum- 
er. Spring salmon muscle is slightly enriched (2.1 times) in As and 
doula cantly enriched (8.7 times) in Cd over Pontoporeia (a major 
food source for immature salmon). Fall salmon muscle is enriched in 
As (21 times) and Br (9.6 times) compared to whole alewife, the 
principal food of adult salmon. Livers of fall salmon show enriched 
concentrations (10 times) of As and Br over livers of smelt, an 
important forage species. Concentrations of Cu and Br were en- 
riched at least 10 times in lake trout livers compared to smelt livers. 


27892 (ANL—77-65(Pt.3), pp 65-69) Zooplankton responses to 
cadmium enrichment in large enclosures in Canada’s experimental 
lakes area, Lake 223. Marshall, J.S.; Mellinger, D.L. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Cadmium enrichment studies were carried out using five large 
enclosures in lakes of northwestern Ontario. Procedures are de- 
scribed for collection of samples of water, plankton, benthos, and 
fish and for Cd uptake studies using /sup 115m/Cd and tritium as 
tracers. Results are tabulated and tend to verify those of experiments 
in Lake Michigan using much smaller enclosures. (HLW) 


27893 (ANL—77-65(Pt.3), pp 70-73) Reactions of cadmium in 
Lake Michigan: kinetics and equilibria. Allen, H.E.; Noll, K.E.; 
Jamjun, O.; Boonlayangoor, C. (Illinois Inst. of Technology, Chica- 
go). 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

We examined the chemical and physical reactions of cadmium 
with colloidal and soluble fractions present in Lake Michigan waters 
to attain a greater understanding of processes which may control 
both the fate and effects of cadmium in aquatic systems. For the 
complex formation processes studied, the equilibrium constant, com- 
plex formation capacity and reaction kinetics were determined. The 
results indicate that cadmium can be taken up by colloids within a 
short period. Cadmium undergoes a slower reaction with soluble 
matter. The results of uv irradiation indicate that both the colloidal 
and soluble matter in Lake Michigan which react with cadmium are 
organic. These results suggest that little of the cadmium in Lake 
Michigan is in a free ionic state. 


27894 (ANL—77-65(Pt.3), pp 74-76) Colloidal material in Lake 
Michigan. Boonlayangoor, C.; Allen, H.E.; Noll, K.E. (Illinois Inst. 
of Technology, Chicago). 1977 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Analysis of total organic carbon in the samples, together with 
the estimated weight of colloids, indicates that these colloids contain 
30 to 40 percent carbon, suggesting that organic compounds consti- 
tute a major Fagg of the colloidal material. Following ultraviolet 
irradiation of the sample plus hydrogen peroxide, no colloids were 
observed in the electron micrographs. Total organic carbon analyses 
of these samples were indistinguishable from those for blanks. Al- 
though the nature of the colloidal matter has not yet been elucidated, 
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the colloids are predominantly organic and are of significance with 
regard to their reactions with trace metals. 


27895 (ANL—77-65(Pt.3), poh 4 111) Relative availability of se- 
lected trace elements from coal fly ash and Lake Mi sediment. 
Alberts, J.J.; Burger, J.; Kalhorn, S.; Seils, C.; Tisue, T. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The concentration of greater than 1 ym coal fly ash particles 
in Lake Michigan surface waters was found to be 10° to 10° per liter. 
With an expected residence time of one year, this concentration 
implies a flux to the sediment of 10° to 10’ particles/cm?/year, or 
aus 10-* to 10-° g/cm*/yr. These calculations suggest that fly ash 
is currently a recognizable but quantitatively insignificant compo- 
nent of Lake Michigan sediment. A method is reported which uses a 
solid iminodiacetate chelating resin as the chemical analog of natural 
biological acceptors to simulate leaching at high dilutions in natural 
media. The availability of several trace elements from coal fly ash 
was compared by this technique to their availability from Lake 
Michigan sediment. Mn, Pb, and Zn, but not Fe, were released more 
readily from natural lake sediment than from fly ash. Therefore fly 
ash appears not to contribute significantly to present fluxes of these 
elements to the lake. 


27896 ae 3), pp 112-116) Characterization of the 
chemical environment interstitial water of Lake Michigan 
sediments. Tisue, G.T.; AL. D.N. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977 

Observations on nutrients and metabolites i in interstitial water 
aid in establishing zones of activity for major classes of benthic 
microbes. A sampling device was designed for studying interstitial 
water chemistry of sediments. The results were in close agreement 
with those obtained with the in situ water samples of the Canada 
Centre for Inland Waters. A figure is presented to show the follow- 
ing properties of interstitial water from sediment cores: dissolved 
oxygen, redox potential, and cadmium concentrations. The agree- 
ment between measured and calculated values of Cd** suggests that 
the cadmium is in equilibrium with CdCOs; in the sediments and 
undersaturated in the water column. (HLW) 


27897 (ANL—77-65(Pt.3), pp 117-120) Determination of ultra- 
trace metals in Lake Michigan and its tributaries by x-ray fluores- 
cence spectrometry. Tisue, G.T.; Seils, C.; Bales, D. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977 

During the summer of 1977, we obtained samples from all the 
major river tributaries to the lake, as well as from nearshore surface 
waters at ten locations distributed along the entire shoreline. Particu- 
late matter was removed at the time of collection by filtration 
through membrane filters. The unique pressure filtration apparatus 
used for this purpose permits rapid filtration of 10-L samples by 
applying Nz pressures up to 50 psig. The material retained by the 
membrane filters is also being analyzed by energy dispersive x-ray 
fluorescence spectrometry in order to determine distribution coeffi- 
cients of trace metals between the particulate and dissolved phases. 
A figure demonstrates the applicability of preconcentration to deter- 
mination of Fe, Cu, As, Mo, and Sn at the levels they occur in the 
lake. The 3-sigma limits of detection were found to lie below 100 x 
10-® g L~' for these five elements. Pb, Ni, Se, and perhaps Zn, are 
also detectable by this method. 


27898 (ANL—77-65(Pt.3), pp 121) Acidity in rainfall: analyses 
and simulations. Tisue, G.T.; Kacoyannikis, J. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Rainwater collected during nine precipitation events at Ar- 
gonne National Laboratory was analyzed for pH, acid and base 
neutralizing properties, and for nitrate, chloride, sulfate, and calcium 
(II). The results were interpreted using a chemical model of acidity 
in rain based on straightforward ionic equilibria calculations. Com- 
parison of the behavior predicted by this model and that observed 
when rainwater was titrated with strong acid or strong base con- 
firms that rain may be treated as a solution of several strong acids, 
near equilibrium with atmospheric CO, that has undergone partial 
neutralization by bases such as NHs. The results do not indicate the 
presence of significant amounts of acids having pK/sub a/ greater 
than 7, other than dissolved CO2. Weak acids neither buffered the 
rain samples towards further acidification, nor contributed signifi- 
cantly to their base ee capacity in the environmentally 
significant region below pH 5.5 


27899 (BNWL-SA—6476) Investigation of halogenated compo- 
nents formed from chlorination of estuarine water. Bean, R.M.; Riley, 
R.G.; Ryan, P.W. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 1977. Contract EY-76-C-06-1830. 9p. (CONF-771070—8). 
Dep. NTIS, PC A02/MF AO1. 
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From Conference on water chlorination) environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

Chlorination of power plant cooling water is extensively used 
as a means of controlling biofouling. This practice presents the 
potential for formation of halogenated organic compounds hazard- 
ous to man and his environment. Accordingly, the organic composi- 
tion resulting from the chlorination or relatively pristine estuarine 
waters of the northern Olympic Peninsula is currently under investi- 
gation. Organic matter is extracted by passing large volumes of 
seawater over columns of XAD-2 macroreticular resins. Examina- 
tion of ether extracts from the resin columns using capillary gas 
chromatography has revealed the presence of halogenated methanes, 
as well as other electron-capturing components, that are not found 
when unchlorinated seawater is sampled. Examination of the unre- 
fined chlorinated seawater extracts using gas chromatography/mass 
spectrometry has revealed a complex mixture which generally was 
not separable into individual components, even when high efficiency 
WCOT capillary columns were used. As an aid to the GC/MS 
investigations, the concentrated XAD-2 column ether extracts were 
further fractionated using high speed liquid chromatographic tech- 
niques. The samples were first separated into molecular weight 
fractions using a microstyragel column, and then further separated 
into fractions of increasing polarity using a water-deactivated silica 
gel column. Fractions were thus obtained which give baseline sepa- 
ration of components and which are more amenable to GC/MS 
investigation. 


27900 (PB—283065) Waste disposal practices - a threat to health 
and the nation’s water supply. Report to the congress. (General 
Accounting Office, Washington, DC (USA). Community and Eco- 
nomic Development Div.). 16 Jun 1978. 43p. (CED—78-120). NTIS 
PC A03/MF AOl. 

Past practices for disposing of waste on the land have con- 
taminated groundwater resources (water below the surface of the 
earth) in some heavily populated areas of the Nation to the point of 
threatening public health. The extent of the damage done to this 
important resource has not been determined and the total number of 
sites which may be contaminating groundwater has not been estab- 
lished by the responsible Federal or State agencies. The report is a 
review made by GAO to determine what the Environmental Protec- 
tion Agency was doing to alleviate the danger to public health and 
the environment from municipal waste disposal and to encourage 
environmentally sound waste disposal practices. (Color illustrations 
reproduced in black and white) 


27901 Field effects in a superconducting microwave resonator. 
Artemenko, S.N.; Kaminskii, V.L.; Samoilenko, G.M. Sov. Tech. 
Phys. Lett. (Engl. Transl.); 4: No. 7, 335-336(Jul 1978). 

The behavior of niobuim superconducting 10 cm microwave 
resonators with atoms electromagnetic fields is studied. Fild emission 
from the resonator walls is the principal obstacle to attainment of a 
high electric field; conditioning of the resnator with microwave 
= in a gaseaus helium atmosphere effectively suppresses the 
ield emission.(AIP) 


27902 Survey of human virus occurrence in wastewater-recharged 
groundwater on Long Island. Vaughn, J.M.; Landry, E.F.; Baran- 
osky, L.J.; Beckwith, C.A.; Dahl, M.C.; Delihas, N.C. (Brookhaven 
National Lab., Upton, NY). Appl. Environ. Microbiol.; 36: No. 1, 47- 
51(Jul 1978). 

Treated wastewater effluents and groundwater observation 
wells from three sewage recharge installations located on Long 
Island were assayed on a monthly basis for indigenous human 
enteroviruses and coliform bacteria for a period of 1 year. Viruses 
were detected in groundwater at sites where recharge basins were 
located less than 35 feet (ca. 10.6 m) above the aquifer. Results from 
one of the sites indicated the horizontal transfer of viable viruses 
through the groundwater aquifer. 


27903 Comparison of factors affecting accuracy in atomic emis- 
sion and atomic absorption spectrometry using a graphite furnace for 
trace metal analysis in water. Epstein, M.S.; Rains, T.C. (National 
Bureau of Standards, Washington, DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 47-51(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The sensitivity required for the direct analysis of many metals 
in water by atomic spectroscopy can only be obtained at the present 
state-of-the-art by the use of a furnace atomizer (GFAAS). Typical- 
ly, these analyses are performed using graphic furnace atomic ab- 
sorption spectrometry (GFAES). For several elements, an alterna- 
tive to AAS with a furnace atomizer is graphite furnace atomic 
emission spectrometry. In this technique, the furnace is employed as 
the spectral excitation source as well as the atomization cell, and 
atomic emission from excited species in the furnace is measured. The 
two techniques provide an interesting contrast in analytical methods. 
The methodologies utilized in the application of both GFAAS and 
GFAEA to sample analysis are considerably different. Interferences 
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in the two techniques may differ in their severity, mode of interfer- 
ence (additive or multiplicative), and method of correction. In order 
to obtain satisfactory levels of accuracy, proper correction methods 
must be used. This paper compares the effect of various interferences 
and correction methods on accuracy in the analysis of trace metals in 
water using GFAES and GFAAS. 


27904 Methods for analysis of trace levels (ug/kg) of hydrocar- 
bons in the marine environment. Chesler, S.N.; Gump, B.H.; Hertz, 
H.S.; May, W.E.; Wise, S.A. (National Bureau of Standards, Wash- 
ington, DC). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 81- 
85(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The use of dynamic headspace sampling and coupled-column 
LC either alone or in combination offers a number of advantages 
over most of the current sample preparation techniques for pg/kg 
hydrocarbon analysis of marine sediment and water samples. These 
techniques require minimal sample handling, thereby reducing the 
risks of loss of sample components and of possible contamination. 
Volatile components of the sample are efficiently separated from the 
matrix in a closed system and collected in a concentrated form that is 
free from large amounts of solvents and ready for GC/GC-MS 
analysis. A significant advantage derives from the fact that water is 
the only solvent needed for the preparation of water and sediment 
samples. The use of hydrocarbon-free water reduces opportunities 
for contamination of the sample by fossil hydrocarbons. Tissue 
samples must be stripped of biogenic nonhydrocarbon constituents 
prior to GC/GC-MS analysis. However, low blanks (< 20 wg/kg) 
can be obtained if special care is used in distillation of solvents and 
preparation of columns used in the LC clean-up. 


27905 Potential carcinogens in water: GC/MS analysis. Hites, 
R.A. (Massachusetts Inst. of Tech., Cambridge, MA). Natl. Bur. 
Stand. (U.S.), Spec. Publ; No. 464, 87-89(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This paper details two approaches to the occurrence of 
organic compounds in water: (a) study the sources and fates of those 
compounds known to be carcinogenic, or (b) survey suspicious 
sources (such as drinking water or industrial wastewater) to deter- 
mine the identities of specific compounds being emitted and then 
study their carcinogenic potential and environmental fate. This 
paper presents examples of both approaches. The first example 
centers on a compound class which includes several known carcino- 
gens; namely, the polycyclic aromatic hydrocarbons (PAH). The 
second example demonstrates the survey approach as applied to 
industrial wastewater sources. 


27906 Determination of trace organic pollutants in water by 
spectrophotofluorescence after treatment with activated carbon. Mon- 
talvo, J.G. Jr.; Lee, C.G. (Gulf South Research Inst., New Orleans, 
LA). Nati. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 97-100(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The use of high boiling solvents for the recovery of pollutants 
boiling below about 115°C is investigated. Preliminary work has 
been done with diethylene glycol monobutyl ether (DEGMBEB), 
which is infinitely soluble in water, boils at about 231°C, and is 
nicely salted out of aqueous solution by Na2SO,. The indications are 
that compounds boiling at least as low as chloroform (61°C) can be 
recovered at below ppm levels from water. Problems with 
DEGMBE involve the occlusion of major quantities of water in the 
salted-out solvent and redistilled, inert gas sparged DEGMBE itself 
can yield spurious gas chromatographic peaks, the most prominent 
of which is due to n-butanol. This general method is used routinely 
in the laboratories at Westinghouse for the assay of a broad spectrum 
of organic materials in water. Two areas where the technique may 
be especially useful is in the determination of polychlorinated bi- 
phenyls and chlorinated pesticides in water because it is expected 
that extraction efficiency would be improved over present tech- 
niques. This, coupled with sensitive detectors such as electron cap- 
ture, would yield very low measurement levels. 


27907 Polyurethane foam plugs for concentration of trace quanti- 
ties of benzo(a)pyrene from water. Saxena, J.; Kozuchowski, J.; Basu, 
D.K. (Syracuse Research Corp., NY). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 464, 101-104(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Polyurethane foam plugs can be successfully used for concen- 
tration of trace quantities of benzo(a)pyrene and other PAH from 
water. The recovery is more or less independent of water flow rates 
but depends to a great extent on the temperature of the water. For 
efficient removal, the water temperature should be > 60°C. Under 
these conditions a single foam plug placed in a 25 mm column can 
effectively retain PAH from up to 5 liters of tap water. For larger 
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volumes, the number of plugs in the column must be proportionately 
incr 


27908 Thousands of metal analyses per man day: A reality in the 
U.S. EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system (ICAP- 
AES). Ronan, R.J.; Kunselman, G. (Environmental Protection 
Agency, Chicago, IL). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 
107-111(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The U.S. EPA's first Inductively Coupled Argon Plasma 
(ICAP) multielement direct reader system has been in full operation 
for more than one and one-half years at the Central Regional 
Laboratory of Region V in Chicago. This ICAP system, described 
here, can analyze one sample every thirty seconds using a cycle time 
which includes sample rinse, 10 second integration and TTY print- 
out of 23 elements. (This time period assumes concentrations typical- 
ly found in surface waters and waste effluents). At this rate one 
might expect to produce 22,080 elemental results. Not included in 
this estimate are other considerations which limit actual output per 
man day of effort. The ICAP was investigated as a replacement for 
the U.S. EPA accepted method for the analysis of metals, flame 
atomic absorption, and as a viable means for the analysis of large 
numbers of environmental water samples. In accomplishing this, 
three principal areas were focused upon. These were: (1) Analysis of 
Sample; (2) Preparation of Sample; (3) Large Volume Data Han- 
dling. The product of the evaluation of these areas has been the 
generation of over 5000 high quality quantitative results reported for 
a typical man day of effort. More important than simply a large 
number of results reported is the high degree of quality control made 
possible by the introduction of automatic data handling. 


27909 Multielement analysis of river water. Schelenz, R. (Feder- 
al Research Center for Nutrition, Karlsruhe, Ger.). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 464, 113-120(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Standards for maximum permissible concentrations of some 
elements in drinking water have been set by the Federal Republic of 
Germany at the end of 1974. For quality control of surface and 
drinking water, the necessity for specific analytical methods which 
permit multielement determination, even at very low concentrations, 
with good precision and accuracy is evident. Instrumental neutron 
activation analysis (INAA) combined with high resolution gamma- 
ray spectrometry with Ge(Li) semiconductors and computer evalua- 
tion of the recorded spectral data is a promising technique for the 
simultaneous multielement determination in water. 


27910 Quantitative multi-element analysis or environmental sam- 
ples by x-ray fluorescence s Pella, P.A.; Lorber, K.; 
Heinrich, K.F.J. (National Bureau of Standards, Washin gton, DC). 
rns Stand. (U.S.), Spec. Publ.; No. 464, 125- "127197. (CONF- 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

X-ray fluorescence spectrometry is an analytical technique 
currently being used to measure the trace element concentrations of 
many elements in environmental samples such as particulate matter 
collected from urban aerosols and suspended matter in polluted 
water. The recent development of the dichotomous sampler permits 
collection of particulate matter and separation into a 0 to 2 wm range 
(fine particles) and > 2 to 10 wm range (coarse particles). Collection 
of these particles on thin membrane filters, which have a low trace 
element blank, provides samples, which are well suited for rapid x- 
ray fluorescence analysis, for elements with Z > 13 and sufficiently 
sensitive for monitoring applications. Quantitation is usually 
achieved by comparison of the x-ray emission intensities of the 
elements of interest with those from thin calibration standards. 


27911 Multielement analysis of air and water pollutants in gold 
mines by thermal and epithermal neutron activation. Erasmus C.S.; 
Sargeant, J.; Sellschop, J.P.F.; Watterson, J.1.W. (Univ. of the 
Witwatersrand, Johannesburg, ZA). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 464, 129- 136(1977) (CONF- 760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A multielement procedure for the determination of potential- 
ly harmful constituents in air and water samples, taken from under- 
ground working areas and slimes dam sediments (from the surface 
surroundings associated with the gold mining industry), is presented. 
The method utilizes thermal and epicadmium instrumental neutron 
activation analysis based on Ge(Li) gamma-ray spectrometry and 
computer evaluation of recorded data, which allows up to 40 ele- 
ments to be determined without any chemical treatment or extensive 
sample manipulation. 
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27912 Multielement: Direct reading method for the spectral anal- 
ysis of sediment leachates. Moselhy, M.M.; Boomer, D.W.; Bishop, 
J.N.; Diosady, P.L. (Ministry of the Environment, Toronto, Ont.). 
Se atl Stand. (U.S.), Spec. Publ.; No. 464, 137-150(1977). (CONF- 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The method of spectroscopic buffer addition to both calibra- 
tion standards and samples provides an acceptable method for multi- 
elemental analysis of digested sediment and sediment-like materials. 
The method is simple, relatively fast and provides the accuracy 
necessary for routine on-line analysis of this type of environmental 
materials. 


27913 In-situ monitoring with ion-selective electrodes: advantages 
and pitfalls, or what the instructions didn’t say. Durst, R.A. (National 
Bureau of Standards, Washin, = oy DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 229-232(1977) (CONF-760985~). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Ion-selective electrodes have demonstrated unique features 
for the continuous and direct monitoring of a variety of ionic and 
— species in solution. Sensors are now commercially available 
or about two dozen ions and several gases, including such environ- 
mentally important species as cyanide, fluoride, nitrate, copper, 
cadmium, lead, hydrogen sulfide, sulfur dioxide, chlorine and nitro- 
gen oxide. By means of indirect electrode techniques, the number of 
species that can be measured is greatly increased, but usually at the 
price of increased analytical complexity. 


27914 Problems of mercury determination in water samples. Ya- 
mazaki, S.; Dokiya, Y.; Fuwa, K. (Univ. of Tokyo, Japan). Natl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 233- 235(1977). (CONF.760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The development of cold vapor flameless atomic absorption 
enabled us to determine an amount as small as 0.1-1 ng of Hg. 
However, the specific properties of Hg which enable sensitive 
analyses, also cause errors in Hg analysis. For water samples three 
factors are assumed to be the cause of the loss: 1) vaporization from 
the surface of the water or from polyethylene containers; 2) adsorp- 
tion on the surface of the containers; and 3) susceptibility to biologi- 
cal activities. Literature references dealing with mercury determina- 
tion in water samples are listed. 


27915 Sampling for water quality. Curtis, W.R. (Department of 
Agriculture, Berea, KY). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 
464, 237-244(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The objective of this paper is to provide some basis for 
designing a sampling program that will satisfy current and anticipat- 
ed needs for data on the chemical quality of water affected by 
surface mining. The aim is to make enough observations to obtain 
the desired information--no more, no less. 


27916 Clean laboratory methods to achieve contaminant-free 
processing and determination of ultra-trace samples in marine environ- 
mental studies. Wong, C.S. (Inst. of Ocean Sciences, Victoria, BC); 
Cretney, W.J.; Piuze, J.; Christensen, P.; Berrang, P.G. Natl. Bur. 
Stand. = S.), Spec. Publ.; No. 464, 249- 258(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This paper reviews briefly the methods used by the Ocean 
Chemistry Division in obtaining trace analysis data and puts particu- 
lar emphasis on the description of a pair of portable shipboard clean 
laboratories, which we believe to be the first of their kind used for 
marine work. The discussion will pertain to the analysis of ultra- 
traces of metals and petroleum or petroleum-like hydrocarbons in 
sea water since this work is plagued by a myriad of contamination 
problems because of the extremely low concentrations involved. 


27917 Modified procedure for determination of oil and grease in 
effluent waters. Hain, G.M.; Kerschner, P.M. (Cities Service Oil Co., 
Cranbury, NJ). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 259- 
261(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

A method for determining grease and oil is described. Its 
advantages over the three methods listed in EPA’s “Manual of 
own for Chemical Analysis of Water and Wastes” are discussed. 


27918 Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems. Tobschall, H.J.; Las- 
kowski, N.; Kritsotakis, K. (Univ. of Mainz, Ger.). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 464, 459-460(1977). (CONF-760985—). 
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From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Analytical tools useful in helping understand the changes of 
biological and geochemical processes that are initiated by man’s 
activities are discussed. Specific application to the distribution and 
speciation of Ni, Cu, Zn, Ag, Cd, and Hg in sediments and highly 
polluted cut-off channel of Rhine River near Mainz is given. (JWP) 


27919 Inorganic speciation of copper in estuarine environments. 
Burrell, D.C.; Lee, M.L. (Univ. of Alaska, Fairbanks). Nati. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 461-465(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This report is primarily concerned with some initial work on 
the nature of inorganic complexes of copper present in seawater and 
also on the partition of this element between suspended sediment and 
water under estuarine conditions. The latter work related to Alaskan 
fjord-estuaries which offer ideal environments for the study of the 
nature and behavior of heavy metals under predominantly inorganic 
marine conditions. Anthropogenic contamination is absent, natural 
dissolved and particulate organic contents are very low at most 
times of the year, and very large amounts of glacially derived, 
silicate particulate sediment accompany the fresh water inflow 
during the summer months. 


27920 Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem. Ramamoorthy, S.; Kushner, 
D.J. (Univ. of Ottawa, Ont.). Natl. Bur. Stand. (U.S.), Spec. Publ.; 
No. 464, 467-471(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Specific applications of ion selective electrode analysis are 
given for sediments, water, and algae in the Ottawa River. The 
relative toxicity of various complex and ion states of mercury, lead, 
copper and cadmium are briefly discussed. (JWP) 


27921 Electrochemical studies of the methylmercury cation. 
Durst, R.A.; Brickman, F.E.; Jewett, K.L.; Doody, J.E. (National 
Bureau of Standards, Washington, DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 473-483(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Preliminary data have resulted in partial success toward un- 
derstanding the mechanisms of methylmercury redox process in 
order to develop an electrochemical procedure for determination of 
methylmercury compounds. 


27922 Element-specific technique for the analyses of organome- 
tallic compounds. Chau, Y.K.; Wong, P.T.S. (Canada Centre for 
Inland Waters, Burlington, Ont.). Natl. Bur. Stand. (U.S.), Spec. 
Publ.; No. 464, 485-490(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

We describe a technique, primarily developed to study the 
biological transformation of elements at their environmental concen- 
tration levels. This technique utilizes the features of the combination 
of gas chromatography and atomic absorption spectrometry to pro- 
vide the capability of separation and specificity for the analyses of 
low boiling organometallics in gaseous and liquid forms. 


27923 Chromatography: Atomic spectroscopy combinations, Ap- 
plications to metal species identification and determination. Segar, 
D.A. (National Ocean Survey, Rockville, MD); Cantillo, A.Y. Natl. 
Bur. Stand. (U.S.), Spec. Publ; No. 464, 491-493(1977). (CONF- 
760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Potential applications of flameless atomic absorption high- 
pressure liquid chromatograph are diverse, dependent upon solid 
phase materials and eluents, sample types, and separation conditions. 
Quantitative characterization of the stability constants, kinetics of 
dissociation of metal complexes and complexation of natural waters 
appear possible in toxicity and biological uptake studies. 


27924 Determination of lead in aqueous solutions by the Delves 
Cup technique and flameless atomic absorption spectrometry. Issaq, 
H.J. (NCI Frederick Cancer Research Center, MD). Nati. Bur. 
Stand. (U.S.), Spec. Publ.; No. 464, 497-500(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The purpose of this paper is to offer an experimentally based 
explanation of the decreased lead absorption signal when aqueous 
solutions containing lead are analyzed. 


27925 Factors governing the contents of metals in water. Swaine, 
D.J. (CSIRO Division of Mineralogy, New South Wales, Australia). 
Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 625-626(1977). (CONF- 
760985—). 
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From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Sampling of metals in aquatic ecosystems must take into 
account geochemical aspects dealing with origin, composition and 
migration. Sampling, analysis and data assessment techniques are 
dynamic variables that control the usefulness of the data in trying to 
determine beneficial and detrimental effects or toxicity of the metals 
on aquatic organisms. (PCS) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 27844, 27890 


27926 (ANL—77-65(Pt.3), pp 83-85) Plutonium in the Great 
Miami River, Ohio: summary of an ex it conducted in October 


1976. Edgington, D.N.; Kennedy, C.W.; Bartlet, G.E.; Bobula, C.M. 
1977. 


In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Although the original objectives of the experiment could not 
be realized because of the extremely low amount of ***Pu released, 
the data obtained have provided valuable information contributing 
to our understanding of the contribution of various sources to the 
total plutonium transported by the river. The latest results confirm 
earlier observations that the amount of plutonium being transported 
by the water and suspended particles is much larger than can be 
accounted for by the periodic effluent releases alone. There are two 
possible sources for this additional supply of plutonium to the river. 
They are either a reservoir of plutonium-bearing sediments in the 
river itself resulting from previous releases, or a continuous leakage 
of plutonium deposited in the North or South Canals (which are 
known to be contaminated with approximately 5 Ci of *°*Pu be- 
tween the Mound Laboratory and the river. Since there is no longer 
a direct connection between the North Canal and the river, the most 
likely source is the 3.2 Ci of 7**Pu in the South Canal which drains 
into the river via Overflow Creek. 


27927 (ANL—77-65(Pt.3), pp 86-88) Uranium in water and sus- 
pended sediments of the Great Miami River, Ohio. Kennedy, C.W.; 
Bartlet, G.E.; Orlandini, K.A. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The concentrations of 7**U and 7°*U were measured in water 
and suspended sediment samples collected during a dye tracer ex- 
periment in the Great Miami River during October 1976. (The dye 
was used to follow the release and dispersion of Mound Laboratory 
effluent containing low levels of *°*Pu.) Results from uranium analy- 
ses of samples taken downstream of the discharge point show no 
relationship to the movement of 7°*Pu, nor to distance from the 
release site. It appears that uranium concentrations in the river are 
unaffected by the effluent from Mound Laboratory. This conclusion 
will be verified by analyzing pipe effluent and upstream water for 
uranium. 


27928 (ANL—77-65(Pt.3), pp 89-91) Seasonal cycling of plutoni- 
um in the water column of Lake Michigan, 1975—1977. Wahlgren, 
M.A.; Nelson, D.M.; Kucera, E.T. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The initial removal of plutonium from surface waters is 
coincident each year with the spring diatom bloom and apparently is 
restricted to the upper euphotic zone. Precipitation and settling of 
calcite have been observed qualitatively — August and Septem- 
ber for each year of the study, coincident with the second phase of 
plutonium removal. Dissolved silica concentrations in the 60 m of 
the water column have been shown to be low from June until 
September when the concentration rises rapidly in the hypolimnion. 
Little if any increase in plutonium in the hypolimnion occurs in late 
summer; apparently plutonium which is released on dissolution of 
frustules is sorbed by resuspended surficial sediment flocs. 


27929 (ANL—77-65(Pt.3), pp 92-94) Comparison of the concen- 
trations of fallout-derived plutonium in a series of freshwater lakes. 
Wahlgren, M.A.; Alberts, J.J.; Orlandini, K.A.; Kucera, E.T. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

During 1977, comparison samples were obtained from a series 
of Canadian lakes having a wider range of limnological parameters, 
in collaboration with the Freshwater Institute of Environment 
Canada. To obtain samples representative of mean lake conditions, 
samples were taken during the mixing periods preceding summer 
stratification or following fall turnover. Comparison data from previ- 
ous studies on the Great Lakes, from the cited study of physicoche- 
mical forms of plutonium, and from the series of Canadian lakes are 
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presented. The radionuclide concentrations are given in moles L~' to 
facilitate comparison to thermodynamic data on the solubilities of 
various plutonium species. Comparison of plutonium concentrations 
to those of naturally occurring **Th (the geochemical analog of Pu 
IV) indicates a stronger covariance of these two radioelements in 
these natural systems than might have been expected in view of the 
different source terms and equilibration times within the systems. 


27930 (ANL—77-65(Pt.3), pp 95-98) Study of the occurrence of 

multiple oxidation states of plutonium in natural water systems. Wahl- 

tm M.A.; Alberts, J.J.; Nelson, D.M.; Orlandini, K.A.; Kucera, 
.T. 1977. 


In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The concentrations of dissolved plutonium in higher oxida- 
tion states are found to be quite similar in all of the alkaline lakes, 
while those of the lower oxidation states are much more variable. 
These data suggest that Pu IV is more efficiently scavenged from 
solution in the oligotrophic alkaline lakes. The ratio of higher to 
lower oxidation states of dissolved plutonium appears to be inde- 
pendent of pH and can be related qualitatively to chemical charac- 
teristics of the lakes. The concentrations of plutonium in the higher 
oxidation states are well correlated with measured alkalinities, while 
those of the lower oxidation states are much more variable. 


27931 (ANL—77-65(Pt.3), pp 99-104) Oxidation state of pluto- 
nium in the Irish Sea. Nelson, D.M.; Lovett, M.B. (Ministry of 
Agriculture, Fisheries, and Food, Fisheries Radiobiological Lab., 
Suffolk, United Kingdom). 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The present study addresses two parameters: the oxidation 
state(s) of the plutonium present in seawater and the extent to which 
each oxidation state is associated with suspended particulate matter. 
The Pu(IV) and Pu(VI) concentrations were calculated for each 
sample using the plutonium concentrations measured in the subsam- 
ples. These results indicate that plutonium retained on the filters is 
predominantly Pu(IV) and that par passed in the filtrate is 
mainly Pu(VI). The simple act of filtering these samples provided a 
fair separation of the oxidation states; a feature which could prove 
useful in estimating the oxidation state present in previous measure- 
ments. Little plutonium of either oxidation state is removed by the 
0.025 um filter, suggesting that the plutonium which passes a 0.22 
pm filter may be in true solution and not simply attached to very 
small particles. Furthermore, the ratio of Pu(VI) to Pu(IV) in 
solution, particularly for the offshore surface samples, is sufficiently 
constant to suggest that the two are at or near oxidation-reduction 
equilibrium, or the rate constants governing the approach to this 
a are slow compared with the initial rate of dispersion of 

indscale effluent in the sea. 


27932 (ANL—77-65(Pt.3), pp 105-110) Distribution of cesium- 
137 in Lake Erie. Edgington, D.N.; Karttunen, J.O. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The distribution of '7Cs in Lake Erie is shown in a figure. 
The contours drawn were based on the total '°7Cs found in each 
core, and a knowledge of distribution sediment type and thickness in 
the lake. Integration over the whole area of the lake yields a total of 
1530 Ci of **’Cs in the sediments of the lake. An estimate of the total 
487Cs deposited directly into the lake as a result of wet and dry 
deposition may be made from the data for ® Sr in rainfall accumulat- 
ed over the last 25 years by HASL. Since the closest monitoring 
station to Lake Erie is Wooster, Ohio, and the data reported from 
there are not significantly different from those used previously for a 
source term for Lake Michigan, the same value will be used for this 
lake. The total deposition of '°7Cs (corrected for decay in 1976) has 
been 7.9 pCi . cm™*, or 2010 Ci for the whole of Lake Erie. 
Therefore, the sediments of Lake Erie have retained 75 percent of 
the total '°7Cs delivered directly to its surface. 


WATER 
REFER ALSO TO CITATION(S) 25684, 27839, 27869 


27933 (KURRI-TR—154) Symposium on radionuclides in 
marine deposits. Katsurayama, K.; Tsujimoto, T. (eds.). (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 1977. 47p. 
(In Japanese). (CONF-7611107—). Dep. NTIS (US Sales Only), PC 
A04/MF AOl1. 

From Symposium on radionuclides in marine deposits; Kuma- 
tori, Osaka, Japan (25 Nov 1976). 

Individual papers from this symposium was processed sepa- 
rately for inclusion in the data base. (RWR) 


27934 (KURRI-TR—154, pp 1-8) Measurement of radionuclides 
in marine deposit samples. Abe, S. (National Inst. of Radiological 
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Sciences, Chiba (Japan)); Iwashima, K.; Kasai, A.; Shimizu, M. 1977. 
(In Japanese). 

From Symposium on radionuclides in marine deposits; Kuma- 
tori, Osaka, Japan (25 Nov 1976). 


Marine deposits are more advantageous than sea water or 
marine organisms as the sample in environment because it is easy to 
obtain the uniformity and measurable radioactive nuclide level. 
Generally the main nuclides selected as the object of measurement 
are Cs-137, Co-60, Ru-106, and K-40. The intercalibration data by 
IAEA Monaco Marine Radioactivity Institute were reanalyzed by 
the new method devised by the authors’ group, and the comparative 
measurement of marine deposit samples was carried out by the group 
including 16 institutes in Japan. The uniformity of nuclide level in 
each sample was examined under various conditions. The result 
obtained shows that the values of Sr-90, Cs-137, Co-60 and K-40 
were stable and the relative standard deviation was less than 20%, 
while the measuring techniques for Ru-106, Mn-54 and Ce-144 were 
unstable, and require the improvement in accuracy. 


27935 (KURRI-TR—154, pp 9-14) Monitoring of marine sedi- 
ments. Kitagawa, S. (Fukui Prefectural Inst. of Public Health 
(Japan)). 1977. (In Japanese). 

From Symposium on radionuclides in marine deposits; Kuma- 
tori, Osaka, Japan (25 Nov 1976). 


The investigations related to the monitoring of marine depos- 
its in Fukui Prefecture, carried out for 8 years as the environmental 
monitoring at nuclear power plants, were summarized as follows. 
Among the nuclides in liquid wastes from nuclear power plants, 
those accumulated in marine deposits are Co-60 and Mn-54. Co-60, 
Mn-54, Pu-239, Cs-137, Sr-90, Ra-226 and Fe-59 in marine deposits, 
sea water and marine organisms around three nuclear power plants 
in Fukui Prefecture were measured and are reported. The results 
were able to be summarized as follows. (1) The monitoring of marine 
deposits is important for grasping the state of pollution and accumu- 
lation. (2) The measurement once every year is enough. (3) The 
nuclide analysis with Ge(Li) detectors is the most adequate measur- 
ing method. (4) The accumulation into marine deposits is controlled 
by the nature of the bottom matrix. 


27936 (NUREG/CR—0576) Sediment and radionuclide trans- 
port in rivers field sampling Cattaraugus and Buttermilk 
Creeks, New York. Annual report, October 1977—September 
1978. Ecker, R.M.; Onishi, Y. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Dec 1978. Contract EY-76-C-06-1830. 73p. 
(PNL—2551). Dep. NTIS, PC A04/MF AOI. 

One mechanism affecting the dispersal of radioactive materi- 
als in water bodies is radionuclide adsorption by sediment. Conse- 
quently, sediment transport is a major factor to consider when 
evaluating radionuclide migration. As a part of a study on sediment 
and radionuclide transport in rivers, Pacific Northwest Laboratory 
(PNL) is investigating the effect of sediment on the transport of 
radionuclides in Cattaraugus and Buttermilk Creeks, New York, 
during different flow conditions. Sources of radioactivity in these 
creeks were a low-level waste disposal site and a nuclear fuel 
reprocessing plant. Reprocessing operations were terminated in 1972 
and waste disposal was discontinued in 1975. Other sources of 
radioactivity include fallout from worldwide weapons testing and 
natural background radioactivity. The major objective of the PNL 
Field Sampling Program is to provide data on sediment and radionu- 
clide characteristics in Cattaraugus and Buttermilk Creeks to verify 
the use of the Sediment and Radionuclide Transport model, SERA- 
TRA, for nontidal rivers. The program is divided into three phases: 
Phase 1, medium-flow condition; Phase 2, low-flow condition; and 
Phase 3, high-flow condition. To date, results have been obtained 
primarily for the Phase 1 portion. For the Phase 1 sampling, 10 
transects were established to collect data on flow and channel, 
water, sediment, and radionuclide characteristics. Some radiological 
analyses were made on samples of water, suspended sediment, and 
bed sediment. 


27937 (PB—283190) The pollution history of the Savannah River 
Estuary. Final report 1 Sep 1976—31 Dec 1977. Goldberg, E.D.; 
Griffin, J.J.; Hodge, V.; Koide, M. (Scripps Institution of Oceanog- 
raphy, La Jolla, CA (USA). Div. of Geological Research). Jun 1978. 
Contract AT(49-24)-036. 42p. NTIS PC A03/MF AOI. 

Records of natural and pollutant fluxes to the Savannah River 
Estuary are found in some river and marsh deposits into which time 
frames can be introduced by 7!°Pb or plutonium geochronologies. 
Plutonium releases from the Savannah River Plant are evident in 
only one deposit and in marsh grass which received the transuranic 
element from atmospheric transport. The pollution records can be 
disturbed by bioturbative activities of organisms, by the input of 
—_ solid phases to the estuarine deposits, and by river scour and 
ill. 
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AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 27870, 27871, 27873, 27875 


27938 ©§ (KURRI-TR—154, pp 24-33) ‘Permissible level of con- 
tamination of mud on sea bottom’, the continuous monitoring system in 
consideration of the effect of contamination of mud on sea bottom. 
Aoki, T. (Kansai Electric Power Co., Inc., Osaka (Japan)). 1977. (In 
Japanese). 

From Symposium on radionuclides in marine deposits; Kuma- 
tori, Osaka, Japan (25 Nov 1976). 


In practice, it might be difficult to approach the condition 
aiming only at the contamination of mud on sea bottom without 
considering the contamination of sea water. Let Sn (uCi/g) be the 
grade of contamination of sea foods, then Sn may be expressed as the 
sum of two products: the contamination concentration of sea water 
and concentration factor, and the degree of contamination of mud on 
sea bottom and the concentration index originated from mud on sea 
bottom. These factors are essentially difficult to be considered sepa- 
rately, therefore it is easier to consider that Sn is expressed with the 
first term only, assuming that only the concentration factor increases 
effectively with time. It is not allowed to consider that the concen- 
tration factor for fishes and shells is simple and uniform, nor to 
employ the convenient method assuming the concentration of sea 
water contamination as constant. Anyway more rational radiation 
dose in accordance with realities must be found, and the detailed 
analyses should be performed for the effect of contamination of mud 
on sea bottom, monitoring the accurate dose burden, the calculating 
formula for the dose due to contaminated sea foods in the whole sea 
area concerned, and others. Regarding the effect of contamination of 
mud on sea bottom, long term continuous monitoring is required for 
at least three years. Energetic collection of observed data in due 
order is needed, considering various factors such as weather condi- 
tions, ecology for marine lives, and tidal current. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 26229, 26451, 27890, 28110, 
28111, 28156 


27939 (ANL—77-65(Pt.3), pp 28-31) Analyses of echo-location 
data from power plant studies. Spigarelli, S.A.; Prepejchal, W.; 
Murarka, I.P. (Argonne National Lab., IL). 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The magnitude of fish attraction to thermal discharges into 
Lake Michigan was investigated through the combined use of ther- 
mal plume mapping and acoustic sampling of fish distribution. The 
method allows rapid observation of fish distribution patterns and 
provides data that can be used to quantify temperature selection, 
numbers, and biomass of fish that are attracted to thermal discharges. 
Three-dimensional graphics are used to identify locations of high 
density. In addition to the description of temperature and spatial 
orientation of fish, echo location data provide a means of relating 
fish behavior in plumes to forage fish densities and of modeling the 
potential for effects on fish energetics and forage consumption. 


(HLW) 


27940 (ANL—77-65(Pt.3), pp 32-34) Body temperatures and ac- 
climation of rainbow trout in a thermal plume. Spigarelli, S.A.; 
Thommes, M.M. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

During the course of a sport fishing census at the Point Beach 
Nuclear Plant we obtained measurements of the body temperatures 
of 754 rainbow trout. These data were statistically analyzed to 
determine the temperature selection and acclimation, and the influ- 
ence of season, water temperature and fish size on temperature 
responses of this species in nature. Despite large scale temporal 
variability in natural water temperatures and in catch rates of 
rainbow trout, our results show a statistically significant bimodal 
distribution of body temperatures for all rainbow trout. The mode at 
19°C corresponds to the final preferred temperature reported in two 
of the many laboratory studies and with the limited field data. 
Comparisons of body temperatures with fish size showed that the 
19°C mode was representative of small rainbow trout (less than 1 
kg), while the 15°C mode represented fish larger than 1 kg. This 
size-related difference in temperature selection is important because 
the majority of laboratory studies include only small fish. At least 28 
percent and as high as 76 percent of the rainbow trout caught by 
fishermen at Point Beach were acclimated to elevated temperatures. 
Small fish and those caught during the summer showed the highest 
percentages of plume acclimation and the highest excess acclimation 
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temperatures. Mean excess acclimation temperatures on the order of 
5 or 6°C indicate substantial exposure to elevated temperature and 
the potential for significant effects on energetics, a food 
consumption, and accumulation of toxic materials by fish residing in 
thermal plumes. 


27941 (ANL—77-65(Pt.3), pp 35-38) Energetic costs of thermal 
plume exposure to brown trout. Derickson, K.; Spigarelli, S.A.; 
Thommes, M.M. (Argonne National Lab., IL). 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Body temperature data for a female and a male trout were 
used to compute-energy needs for a 410 and 452 hr tracking period 
in February and April, respectively. The caloric requirements under 
maintenance and optimum conditions were estimated for the two 
tracking periods. Energy needs at ambient water temperatures were 
compared with those at plume temperatures. A table is presented to 
show caloric requirements, physiological and environmental costs 
associated with thermal plume residence. The data show that the 
time spent at plume temperatures was very costly, particularly 
during winter. A computer simulation model is — developed that 
will utilize body temperature data from tracked fish to compute 
seasonal energy budgets. (HLW) 


27942 (ANL—77-65(Pt.3), pp 39-41) Accumulation of toxic ma- 
terials by thermal plume resident brown trout. Romberg, G.P.; Spi- 
garelli, S.A.; Prepejechal, W.; Thommes, M.M. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The results of field studies suggest that Lake Michigan trout 
and salmon may experience increased accumulation of toxic materi- 
als due to their exposure to elevated temperatures at thermal dis- 
charges. Since large numbers of trout encounter thermal plumes and 
many of these fish are harvested by sport fishermen, a significant 
increase in toxicant accumulation would constitute a human health 
hazard that needs further study. Consequently, we are designing a 
field laboratory in which a series of experiments will be conducted 
to quantify the effect of plume residence on growth and the uptake 
of toxic materials. Environmental conditions will be simulated by 
using actual intake and discharge water from a coal-fired power 
plant and by feeding Lake Michigan alewife to trout. A pilot study 
showed that the specific growth rates of test fish were not statistical- 
ly different between groups through the first 97 days of the experi- 
ment, but that of fish held at less than or equal to 21°C (discharge 
temperature) declined during the last 30 days. The combination of 
high temperature and less than maximum ration contributed to the 
decline in growth rate of this group. 


27943 Investigations of the heat discharge into natural water 
bodies by power plants and other industrial plants. Tech. Mitt.; 71: No. 
2, 102(Feb 1978). (In German). 

The investigations of the heat discharge into natural bodies of 
water by power plants and other industrial plants were carried out 
with the aid of a computer programme develo by GKSS (Ge- 
sellschaft fuer Kernenergieverwertung in Schiffbau und Schiffahrt 
mbH) - a time-dependent, two-dimensional and, in an extended form, 
three-dimensional far-field model to calcualte water temperatures, 
the oxygen content in hot-water plumes, and the biochemical oxygen 
demand. This way, cooling capacities of planned sites can be com- 
pared in dependence of external conditions varying with time and 
thus give an important decision aid for site selection. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 25274, 27954, 28183 


27944 (CONF-781105—53) Fish protection + steam-electric 


power plants: alternative devices. Cannon, J.B. (Oak Rid 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF A0Ol. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Since the enactment of the Federal Water Pollution Control 
Act Amendments of 1972, oo innovations have surfaced that 
advance the state of intake technology for fish protection at steam- 
electric power plants. After careful examination of basic hydrology, 
hydraulics, and ecology of the source water body is completed and 
after a suitable location for the intake is established, the design 
process reduces to the development of proper screening techniques 
and to the provision of a means of preventing resident and migratory 
species from entering the intake structure. As a result of this design 
process, three basic fish protection concepts have evolved: fish 
deterrence, fish collection and removal, and fish diversion. Intake 
screening devices that protect fish are discussed. 


27945 (CONF-781105—54) Economics of installation and oper- 
ation of alternative screening devices pursuant to Sect. 316(b). Camp- 
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bell, K.K. (Oak Ridge National Lab., TN _- 1978. Contract W- 
7405-ENG-26. 6p. . NTIS, PC A02/MF 

From ANS meeting; Washington, DC. “USA (12 Nov 1978). 

This paper presents the results of a cost evaluation contained 
in a study of the engineering feasibility and —— effectiveness 
of various intake screening methods affording protection at 
steam—electric power plants. The cost evaluation included consider- 
ation of modified traveling screens with fish buckets and auxiliary 
equipment; center-flow traveling screens with fish handling provi- 
sions; and angled, flush-mounted traveling screens. These screening 
systems were deemed feasible from an engineering perspective and 
conceptually viable from a biological perspective. 


27946 Variability of trace metals in bed sediments of the Po 
river: implications for sampling. Ganzerli-Valentini, M.T. (Univ. of 
Pavia, Italy); Maxia, V.; Meloni, S.; Queirazza, G.; Smedile, E. Nati. 
—_ ag (U.S.), Spec. Publ; No. 464, 263-273(1977). (CONF- 
7 5—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This problem deals mainly with problems associated with the 
sampling and analysis of the most significant components (water, 
suspended material and bottom sediments) of a riverine ecosystem 
affected by different pollutant sources, including a dam from a 
hydroelectric power station and a nuclear power station. 


27947 Certification of water -_ ‘Wane ba laboratories: a pro- 
fessional chemist’s view. Swo (Waste Management and Pol- 
lution Control, Madison, W “Natl Bur. Stand. (U.S.), Spec. Publ.; 
No. 464, 685-687(1977). (CONF- 760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The status of laboratory certification within the individual 
United States is tabulated. It represents an effort by chemists to 
protect themselves and the public from data handed out by unquali- 
fied analysts. (PCS) 


REGULATIONS 


REFER ALSO TO CITATION(S) 25274, 26683, 26685, 26807, 
27858, 27859, 27900, 28014 


27948 Preparation and analysis of a trace elements in water 
standard reference material. Moody, J.R.; Rook, H.; Paulsen, P.J.; 
Rains T.C.; Barnes, I.L.; Epstein, M.S. (National Bureau of Stand- 
ards, Washington, DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
464, 515-518(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The status and evaluation of the proposed standard for certifi- 
cation of 18 elements is presented. (PCS) 


27949 Standard fineparticle. Kaye, B.H. (Inst. for Fineparticles 
Research, Sudbury, Ont.). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
464, 519-526(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Difficulties in developing a standard reference particle for 
sampling control are presented. (PCS) 


27950 Thin film standards for x-ray and proton-induced x-ray 
fluorescence. Breiter, D.N.; Pella, P.A.; Heinrich, K.F.J. (National 
Bureau of Standards, Washington, DC). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 464, 527-529(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

In view of increasing concern for determining air particulates 
and water residuals, the development and application status for 
accurate and useful thin-film standard is discussed. (PCS) 


27951 Evaluation of interlaboratory comparison data by linear 
regression analysis. King, D.E. (Ontario Ministry of the Environ- 
ment, Rexdale). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 581- 
596(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

Linear regression techniques have been used to compare 
testing laboratories. The technique permits multi-lab, multi-param- 
eter, mixed sample and standards intercomparisons to be evaluated 
but at present data from such studies are unevaluated. 


27952 Lessons to be learned from clinical laboratory accredita- 
tion. Vincent, W.F. (Connecticut State Dept. of Health Hartford). 
al Stand. (U.S.), Spec. Publ.; No. 464, 689-691(1977). (CONF- 
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From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

In order to achieve its goal, laboratory accreditation must 
evolve gradually and realistically rather than in a forced massive 
undertaking. Otherwise the author warns of unrealistic and even 
pe sence ¢ criteria for accreditation. (PCS) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 26685, 27749 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 25270, 25345, 25681, 26673, 
26674, 26679, 26684, 26754, 26756, 26773, 26818, 26823 


27953 (LA—7573-PR) Systems, analysis, and assessment. Prog- 
ress report, July—September 1978. Ronquillo, E.A. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Dec 1978. Contract W-7405- 
ENG-36. 3lp. Dep. NTIS, PC A03/MF AO1. 

S Division activities during the July—September 1978 period 
are summarized. S-1 staff continued to provide statistical and analyt- 
ical support to various programs. As part of the National Uranium 
Resource Evaluation Program, the staff used the discriminant func- 
tion developed in the Lubbock quadrangle to search for mineralized 
areas in the Plainview quadrangle. Activities in support of the US 
Geological Survey (USGS) included the creation of the OIL4 data 
base. In addition, the staff presented a training course on the Geo- 
— Interpretive Aid System interactive usage to USGS staff in 

etairie, Louisiana. The staff completed the first-stage analysis of 
the Transient Reactor Analysis Code for Standard Problem 5, and 
the first demonstration of LOA-2 methodology. In addition, two 
more standards for the use of nuclear fuels were published by the 
Nuclear Regulatory Commission, and ay ed results were ob- 
tained in the sensitivity analysis of the COAL2 national energy 


model. This — marks the end of the 2-yr study involving the 


application of statistics to biology. The S-2 staff drafted a report on 
each of the solar applications being technically characterized and 
modeled as part of the Technology Assessment of Solar Energy. 
This program also branched out to include a study of institutional 
constraints as they may affect widespread solar energy use. In 
addition, energy facility siting information was processed in support 
of the Regional Issue Identification Assessment. As part of the 
regional studies programs, a contract was established for a project 
aimed at winterizing Indian dwellings and setting up an information 
network to disseminate information about home insulation and 
energy conservation measures for Navajo residences. 5 figures. 


27954 (PB—283351) Outer continental shelf impacts, Morgan 
City, Louisiana. Stallings, E.F.; Reilly, T.F.; Gramling, R.B. Jr; 
Manuel, D.P. (University of Southwestern Louisiana, Lafayette 
(USA)). 30 Jun 1977. 367p. NTIS PC A16/MF AOl. 

Topics covered in the report include: physical setting, eco- 
nomic characteristics, social and cultural characteristics, political 
analysis, municipal services, and transportation. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 25869, 26136, 26677, 26681, 
26818, 27954 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 25470, 25471, 25472, 25473, 25474 


27955 (PB—283423) State of Wisconsin Coastal Management 
Program and final impact statement. (National Oceanic and Atmos- 
pheric Administration, Rockville, MD (USA). Office of Coastal 
Zone Management; Wisconsin Coastal Management Program, Madi- 
= ne 1978. 308p. (NOAA—78060522). NTIS PC Al4/MF 
AOl 

This document is both a final environmental impact statement 
(FEIS) and a program document on the Wisconsin Coastal Manage- 
ment Program. Improved management and regulations will result in 
better air and water Fags the preservation of natural areas and the 
conservation of wildlife habitat and fisheries, better protection from 
coastal erosion and flood hazards, balanced community develop- 
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ment, increased economic productivity for water dependent activi- 
ties, better information, and greater public participation in decision- 
making. 


27956 (PB—283424) State of Rhode Island Coastal Management 
Program and final environmental impact statement. (National Oceanic 
and Atmospheric Administration, Rockville, MD (USA). Office of 
Coastal Zone Management; Rhode Island Coastal Resources Man- 
agement Program, Providence (USA)). Mar 1978. 529p. (NOAA— 
78060516). NTIS PC A23/MF AOl. 

This document is organized in the following manner: Part 1, 
introduction, was prepared by the Federal Office of Coastal Zone 
Management with assistance from the state; Part 2 deals with the 
Rhode Island Coastal Management Program; Part 3 through Part 8 
describes the environmental impacts; and Part 9 presents the re- 
sponses to the Draft Environmental Impact Statement Comments. 
Approval and implementation of the Program will allow the State to 
better coordinate and more effectively implement existing State 
management of its coastal zone. The State will condition, restrict, or 
prohibit land and water uses in some parts of the Rhode Island coast, 
while encouraging development in other parts. Each coastal munici- 
pality will retain primary responsibility for managing land use along 
its coast. The impacts will be generally beneficial, although there 
may be some adverse, short-term economic impacts on some coastal 
users, and the Program will entail the irreversible commitment of 
some coastal resources. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 27887 


27957 (JPRS—72279) Translations on USSR Science and Tech- 
nology. Biomedical and Behavioral Sciences, No. 49. 21 Nov 1978. 
Translation of USSR Science and Technology Biomedical and Be- 
havior Sciences, No. 49. 35p. NTIS. 

A separate abstract was prepared for the one paper contained 
in the JPRS translation that was in scope. The other six papers in the 
translation are concerned with ergonomics, immunology, industrial 
microbiology, pharmacology, and psychiatry. 


27958 (ANL-Trans—1148) 18/16 ratio of precipitation at Jue- 
lich Nuclear Research Center from 1974 to the middle of 1978. 
Foerstel, H.; Huetzen, H. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Chemie). Oct 1978. Translation of Juel— 
1524. 24p. Dep. NTIS, PC A02/MF AOl. 

Since 1974 until June 1978 we collected samples of precipita- 
tion at the site of the Nuclear Research Center, Juelich. Single 
preci itations, sampled during 1974, show a large variation of the 
80/'*O ratio even within one day. The variation diminishes, if one 
compares the '*O/'*O ratios of precipitation which was collected 
and pooled during each month. At our location we can see a 
minimum of the oxygen isotope ratio at March. The average of the 
**O/"*O ratio in the precipitation weighted by the amount of 
precipitation since 1974 until 1977 is -7.42°/oo (related to Vienna- 
SMOW). The large scattering of the oxygen isotope ratio between 
single precipitations must be taken into account, if one works under 
field conditions. The results are the basic data, which help to 
describe the water turnover of our local ecosystem and the isotope 
fractionation of the biogeochemical oxygen cycle. 


27959 Food-resources and the influence of spatial pattern on 
feeding in the phoronid Phoronopsis viridis. Ronan, T.E. Jr. (Univ. of 
California, Los Angeles). Biol. Bull; 154: No. 3, 472-484(Jun 1978). 

In the intertidal zone of Bodega Harbor, California, the 
phoronid, Phoronopsis viridis, aggregates in clusters often composed 
of thousands of tightly aggregated individuals (up to 150,000/m?). 
Within a dense cluster, there is a spacing problem for expansion of 
the lophophores. When nearest-neighbor distances are small, a strati- 
fication of feeding appendages is a workable solution to the spacing 
problem, allowing simultaneous expansion of clustered feeding ap- 
pendages. Suspension-feeding specimens of Phoronopsis expand their 
lophophores and collect food items from the turbid near-bottom 
layers of water. Comparison of ingested items with material collect- 
ed where the phoronids feed indicates a preference for small (< 100 
pm) organic encrusted mineral grains, floc aggregates, and fecal 
material, all resuspended from the depositional interface. Also taken 
to a lesser extent are plankton bloom species, such as diatoms and 
dinoflagellates. The fact that Phoronopsis forms dense assemblages 
in the intertidal zone has consequences when the community struc- 
ture of sandflat areas is considered. Although it is probable that no 
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single factor can explain aggregation in Phoronopsis, two possible 
factors, constituting strong selection pressures for cluster formation, 
are relative immunity from disturbance by large burrowing infauna 
and protection from predation by crawling predators. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 27357, 27888, 27985, 27986, 
27997, 28001, 28012, 28020, 28021, 28022, 28034, 28038, 28039, 
28046, 28144 


27960 (CONF-781048—1) Charge separation in synthetic photo- 
reaction centers. Katz, J.J. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 23p. Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on light-induced charge separation at inter- 
faces in biological and chemical systems; Berlin, F.R. Germany (16 
Oct 1978). 

On the basis of electron paramagnetic resonance studies, there 
is good reason to suppose that the primary electron donor in plant 
and bacterial photo-reaction centers is a special pair of chlorophyll 
molecules. The donor—acceptor coordination interactions charac- 
teristic of chlorophyll are used to suggest a structure for the chloro- 
phyll special pair. Chlorophyll special pairs with the suggested 
structure have been prepared in the laboratory. These synthetic 
reaction centers mimic the essential features of P700 and P865 and 
provide a useful route to the study of electron transfer from in vivo 
photo-reaction centers. 


27961 (LF—S8, pp 110-113) Comparison of the miniature centri- 
fugal analyzer (Multistat III) to the Sequential Multiple Analyzer 
(SMA) 12/30 to analyze canine sera. Pickrell, J.A.; Jones, R.K. Dec 
1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The Multistat III (a discrete minature centrifugal analyzer) 
was compared to the Sequential Multiple Analyzer (SMA) 12/30 (a 
continuous flow analyzer) by analyzing duplicate samples of canine 
sera. There was a good correlation between values obtained using 
the two instruments for blood urea nitrogen (BUN), cholesterol, 
alkaline phosphatase and glutamic oxaloacetic transaminase (SGOT) 
Intermediate correlations were present between values obtained 
using the two instruments to analyze total protein, phosphorous and 
glucose suggesting somewhat less precision for these analyses. Dif- 
ferences between glucose values obtained using the two instruments 
may have been associated with analytical difficulties encountered 
with the SMA 12/30. Poor correlation was noted between values 
obtained using the two instruments to analyze for albumin and 
calcium suggesting that the dye binding techniques of both instru- 
ments should be refined to improve analytical acceptability. 


27962 Affinity chromatography of endoglucanase of Trichoderma 
viride by concanavalin A—agarose. Gong, C.S.; Chen, L.F.; Tsao, 
G.T. (Purdue Univ., West Lafayette, IN). Biotechnol. Bioeng.; 21: 
No. 2, 167-171(Feb 1979). 

Endoglucanase (C/sub x/ cellulase) and cellobiase are often 
cross-contaminated in separation procedures by ion-exchange chro- 
matography such as DEAE-cellulose. By using concanavalin A 
(Con A)-agarose chromatography, C/sub x/ cellulase and cellobiase 
from Trichoderma viride can be separated. C/sub x/ cellulase 
showed affinity toward Con A. indicating a glycoprotein containing 
a-D-mannopyransyl and a-D-glucopyranosyl end groups or internal 
2-O-D-mannopyranosy] residues in sugar moieties. This method pro- 
vides a way to estimate the quantities of C/sub x/ enzyme produced 
by T. viride and possibly by other organisms. 


27963 Nitrogenase activity of immobilized Azotobacter. Seyhan, 
E.; Kirwan, D.J. (Univ. of Virginia, Charlottesville). Biotechnol. 
Bioeng.; 21: No. 2, 271-281(Feb 1979). 

As part of a program to investigate the use of biological 
nitrogen fixation for fertilizer ammonia production, an investigation 
into the immobilization of the aerobic, nitrogen-fixing bacterium, 
Azotobacter vinelandii was undertaken. Immobilization was accom- 
plished by adsorption onto an anionic exchange cellulose (Cellex E) 
with loadings as high as 10" cells/g resin. Immobilized cell prepara- 
tions were tested under both batch and continuous-flow conditions. 
Nitrogenease activities as high as 4200 nmol/min g resin were 
observed as measured by the acetylene reduction assay. Immobilized 
cells retained their activity for as long as 117 hr in a continuous-flow 
reactor. Activity loss appeared to be related to the development of a 
variant strain. 


27964 Genetic control of mitochondrial malic enzyme in mouse 
brain. Bernstine, E.G. (Oak Ridge National Lab., TN). J. Biol. 
Chem.; 254: No. 1, 83-87(10 Jan 1979). 
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A mitochondrial malic enzyme (EC 1.1.1.40; L-malate: 
NADP? oxidoreductase (oxalacetate-decarboxylating) has been ex- 
tensively purified from mouse heart and brain. The molecular weight 
of the enzyme was determined in the analytical ultracentrifuge to be 
250,000 to 253,000. Rabbit antiserum has been prepared against the 
purified heart enzyme. The antiserum is specific for the mitochon- 
drial form of malic enzyme and cross-reacts completely with the 
enzyme from brain. An examination of the specific activity of the 
enzyme in heart and brain mitochondrial pellets of 10 inbred strains 
showed that all had essentially identical heart activities, whereas the 
brain activities fell into two distinct classes. F; hybrid animals 
between a high activity strain (C3H) and a low activity strain 
(C57BL/10) had an exactly intermediate level of activity. Using the 
antiserum, it has been shown that the tissue-specific difference in the 
specific activity of the enzyme in brains of C3H and C57BL/10 mice 
is due to the presence of more enzyme molecules in one of the strains 
than in the other. Genetic analysis has established that the level of 
expression of mitochondrial malic enzyme in brain is determined by 
a single locus, designated Mdr, which exists in two allelic forms. 
Mar alleles have no effect on the expression of the enzyme in heart. 


27965 Inactivation of ribulosebisphosphate carboxylase by modi- 
fication of arginy! residues with phenylglyoxal. Schloss, J.V.; Norton, 
I.L.; Stringer, C.D.; Hartman, F.C. (Oak Ridge National Lab., TN). 
Biochemistry; 17: No. 26, 5626-5631(26 Dec 1978). 

Phenylglyoxal rapidly and completely inactivates spinach and 
Rhodospirillum rubrum ribulosebiphosphate carboxylases. Inactiva- 
tion exhibits pseudo-first-order kinetics and a reaction order of 
approximately one for both enzymes, suggesting that modification of 
a single residue per protomeric unit suffices for inactivation. Loss of 
enzymic activity is directly proportional to incorporation of 
{*C]phenylglyoxal until only 30% of the initial activity remains. 
For both enzymes, extrapolation of incorporation to 100% inactiva- 
tion yields 4 to 5 mol of ['*C]phenylglyoxal per mol protomer. 
Amino acid analyses confirm the expected 2:1 stoichiometry be- 
tween phenylglyoxal incorporation and arginyl modification and 
suggest that other kinds of amino acid residues are not modified. 
(Thus, inactivation correlates with modification of 2 to 3 arginyl 
residues per protomer.) The substrate ribulose bisphosphate and 
some competitive inhibitors reduce the rates of inactivation of the 
carboxylases and prevent modification of about 0.5 to 1.0 arginyl 
residue per protomer. Inactivation is therefore a consequence of 
modification of a small number of residues out of the 35 and 29 total 
arginyl residues per protomer in spinach and R. rubrum carboxy- 
lases, respectively. 


27966 Detection of histones by DNA binding ability after polya- 
crylamide gel electrophoresis in the presence of sodium dodecyl! sul- 
fate. Rosenthal, A.L.; Lacks, S.A. (Brookhaven National Lab., 
Upton, NY). J. Biol. Chem.; 253: No. 24, 8674-8676(25 Dec 1978). 

Histones can be detected on the basis of their binding to DNA 
after electrophoresis in sodium dodecyl sulfate—polyacrylamide gels 
containing DNA. The method depends on the ability of individual 
histone components to renature, bind to DNA, and prevent ethidium 
bromide binding and fluorescence. This technique can provide quali- 
tative and, possibly, quantitative information on histones in crude 
extracts. 


27967 Question of partmentalization of the nucleotide pool. 
Khym, J.X.; Jones, M.H.; Lee, W.H.; Regan, J.D.; Volkin, E. (Oak 
Ridge National Lab., TN). J. Biol. Chem.; 253: No. 24, 8741-8746(25 
Dec 1978). 

We have extended a modified version of the Plagemann 
experiments to three other well established cell lines, as well as 
fibroblast cultures from three different sources, in addition to the 
Novikoff and HeLa lines. Of these, six different cell cultures demon- 
strated a subsequent reduced capacity to incorporate [*H]uridine 
proportional to the extent of the prior expansion of their pyrimidine 
pools, suggesting a single functional pool. In contrast, Novikoff, and 
to a lesser extent HeLa, exhibited labeling characteristics as if they 
contained a functional poo! separate from the total pool. In our 
hands, Novikoff and HeLa, however, seem to have a greater facility 
than the other cell types for reducing their expanded pools when 
placed back in low concentrations of uridine, possibly complicating 
interpretation of this kind of experiment. On the other hand, the 
ngewe labeling of the uridine phosphate (mostly UTP) pool in 
the other three cell lines was not reduced to the level expected on 





the basis of the extent of prior UTP expansion, indicative of some 
degree of compartmentalization in these cells as well. From these 
data, we propose, as a unified interpretation for all cells in culture, 
that there is compartmentalization of nuclear and cytoplasmic riben- 
ucleotide pools in all cells, but in most kinds of cells, there is a rapid 
equilibrium between these pools. 


27968 Relationship of Bacillus subtilis DNA polymerase III to 
bacteriophage PBS2-induced DNA polymerase and to the replication 
of uracil-containing DNA. Hitzeman, R.A.; Price, A.R. (Univ. of 
Michigan, Ann Arbor). J. Virol; 28: No. 3, 697-709(Dec 1978). 
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In vivo studies of PBS2 phage replication in a temperature- 
sensitive Bacillus subtilis DNA polymerase III (Pol III) mutant and a 
temperature-resistant revertant of this mutant have suggested the 
possible involvement of Pol III in PBS2 DNA synthesis. Previous 
results with 6-(p-hydroxyphenylazo)-uracil (HPUra), a specific in- 
hibitor of Pol III and DNA replication in uninfected cells, suggest 
that Pol III is not involved in phage DNA replication, due to its 
resistance to this drug. Experiments were designed to examine 
possible explanations for this apparent contradiction. First, assays of 
the host Pol III and the phage-induced DNA polymerase activities 
in extracts indicated that a labile Pol III did not result in a labile 
phage-induced enzyme, suggesting that this new polymerase is not a 
modified HPUra-reisistant form of Pol III. Indeed the purified 

hage-induced enzyme was resistant to the active, reduced form of 

PUra under all assay conditions tested. Since in vitro Pol III was 
capable of replicating the uracil-containing DNA found in this 
phage, the sensitivity of the purified enzyme to reduced HPUra was 
examined using phage DNA as template-primer and dUTP as sub- 
strate; these new substrates did not affect the sensitivity of the host 
enzyme to the drug. 


27969 Nuclear magnetic resonance studies on bacterial dihydrofo- 
late reductase containing [guanidino-'*C]arginine. Cocco, L.; Blakley, 
R.L.; Walker, T.E.; London, R.E.; Matwiyoff, N.A. Biochemistry; 
17: No. 20, 4285-4290(3 Oct 1978). 

Dihydrofolate reductase labeled with [guanidino-'* CJarginine 
has been purified from Streptococcus faecium and *™C nuclear 
magnetic resonance spectra of the enzyme and its complexes with 
various ligands have been recorded. Resonances of the eight residues 
are resolved into 4 to 6 peaks with chemical shifts over a range of 1.2 
ppM. There appear to be two classes of residues: those with chemi- 
cal shifts very close to that of free [guanidino-'*C]arginine (class 1); 
and those with significantly different shifts (class 2). Spin-lattice 
relaxation times (T:), measured in H2O, for residues of class 1 are 
approximately 50% greater than the values for residues of the 
second class. In D2O the T; values for both classes of residues are 
essentially the same and approximately twice the values obtained in 
H2O for residues of class 1. The temperature-dependent behavior of 
Ti for residues of class 2, together with the small nuclear Over- 
hauser enhancement values, and the difference in line width in H2O 
vs. D2O are consistent with the assumption that the internal motion 
of these residues is slow relative to the overall rotational motion of 
the protein. An overall rotational correlation time for the protein of 
20 ns has been estimated from the data for these immobilized 
residues. Class 1 residues appear to have a significant degree of 
internal motion and are probably accessible to solvent, whereas class 
2 residues are probably inaccessible. 


27970 Evaluation of Poly S-179 as a stationary phase for the 
gas—liquid chromatography: mass spectrometry of bile acid methyl 
ester acetates. Szczepanik, P.A.; Hachey, D.L.; Klein, P.D. (Ar- 
gonne National Lab., IL). J. Lipid Res.; 19: No. 2, 280-283(Feb 
1978). 

The stationary phase Poly S-179 has been found to offer 
distinct advantages over the previously reported SP-525 for the gas- 
liquid chromatographic separation of bile acid methy] ester acetates. 
Relative retention times of these bile acid derivatives are compared 
on the two phases. 


27971 Spectrophotometric assay of catalase with perborate as 
substrate. Thomson, J.F.; Nance, S.L.; Tollaksen, S.L. (Argonne 
National Lab., IL). Proc. Soc. Exp. Biol. Med.; 157: 33-35(1978). 

A spectrophotometric assay for catalase has been developed 
in which sodium perborate, rather than hydrogen peroxide, is used 
as the substrate. The method is convenient, rapid, and readily 
adapted to the measurement of catalase in subcellular fractions. 


27972 Action of heparin on mammalian nuclei., II. Cell-cycle- 
specific changes in chromatin organization correlate temporally with 
histone H1 phosphorylation. Hildebrand, C.E.; Tobey, R.A.; Gurley, 
L.R.; Walters, R.A. (Los Alamos Scientific Lab., NM). Biochim. 
Biophys. Acta; 517: 486-499(1978). 

The interaction of the polyanion heparin with the inner 
histones of chromatin has been used to detect changes in chromatin 
organization associated with cell-cycle traverse. Synchronized popu- 
lations of Chinese hamster cells were obtained either in early G; or 
near the G:/S boundary. The rate of interaction of heparin with 
chromatin-associated inner histones was measured using nuclei iso- 
lated from synchronized cell populations in different phases of the 
cell cycle. A Gi-specific decrease in rate of interaction of heparin 
with inner histones was observed and found to be independent of the 
presence of hydroxyurea during traverse of G:. A further decrease 
in heparin-inner histone interaction occurred in late S and Ge. These 
changes correlate temporally with the interphase phosphorylation(s) 
of histone H1. This correlation is discussed within the framework of 
current models of higher order chromatin structure (i.e., organiza- 
tion above the nucleosome level). Analysis of the cooperativity of 
interaction of heparin with inner histones was performed using the 
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kinetic analog of the Hill equation. This analysis suggests that the 
organization of inner histones on chromatin does not undergo large 
variations during the cell cycle. 


27973 Simultaneous effects of erythropoietin and colony-stimu- 
lating factor on bone-marrow cells. Van Zant, G.; Goldwasser, E. 
(Univ. of Chicago, IL). Science; 198: 733-735(18 Nov 1977). 

Erythropoietin or colony-stimulating factor, or both, were 
added to rat or mouse marrow cell cultures, and the responses to 
each inducer were measured. Colony-stimulating factor caused the 
suppression of erythropoietin-stimulated hemoglobin synthesis, and 
erythropoietin caused the suppression of the granulocytemacrophage 
colony formation that is dependent on colony-stimulating factor. 
The extent of suppression by each inducer was dose-dependent. 
Marrow cells from plethoric rats were more sensitive to suppression 
of erythropoietin action by colony-stimulating factor than were 
normal marrow cells. These findings suggest that either (1) the 
receptors for erythropoietin and for colony- stimulating factor have 
overlapping specificities and that the “wrong” inducer may bind 
without having an inductive effect, or (2) the target cells for erythro- 
poietin and colony-stimulating factor are very closely related or are 
the same. 


27974 Accessibility and selection of the initiator site of mRNA in 
protein synthesis. Nakamoto, T.; Vogl, B. (Univ. of Chicago, IL). 
Contract EY-76-C-02-0069. Biochim. Biophys. Acta; 517: 367-377(30 
Sep 1977). 

The specificity of the cell-free system of Escherichia coli for 
mRNA was examined, and the “accessibility” of some natural and 
synthetic RNAs to the ribosomes was determined by measurement 
of AcPhe-tRNA and fMet-tRNA binding, AcPhe-puromycin and 
fMet-puromycin formation, and polypeptide synthesis. The E. coli 
system effectively initiates the translation of various synthetic RNAs 
with AcPhe-tRNA or fMet-tRNA under conditions optimal for the 
translation of viral RNA. Poly(A,G,U) is accessible to the ribosomes 
according to all of the above criteria. Poly(A,C,G,U), 23 S rRNA, 
R17 RNA, and MS2 RNA, on the other hand, show limited accessi- 
bility when tested for initiator tRNA binding, or for AcPhe-puromy- 
cin and fMet-puromycin formation. MS2 and R17 RNA, but not 
poly(A,C,G,U) and 23 S rRNA, show accessibility when measured 
by polypeptide synthesis. The results suggest that, except at initiator 
sites of natural MRNA, an RNA containing about equal amounts of 
all four bases is inaccessible to E. coli ribosomes for polypeptide 
synthesis. Rate constants obtained for fMet-tRNA binding with MS2 
RNA, poly(A,G,U), and poly(C,G,U) indicate that the ribosomes do 
not have any special affinity for the viral RNA. Thus, the selection 
of the initiator site in protein synthesis may be critically determined 
more by the accessibility of the initiator codon than by ribosomal 
recognition of the site. 


27975 Structure and absolute configuration of strictamine and 
strictalamine from Rhazya stricta. Stereochemistry of the picralima 
alkaloids. Ahmad, Y. (P.C.S.I.R. Labs., Lahore); Fatima, K.; Atta- 
ur-Rahman; Occolowitz, J.L.; Solheim, B.A.; Clardy, J.; Garnick, 
R.L.; Le Quesne, P.W. J. Am. Chem. Soc.; 99: No. 6, 1943-1946(16 
Mar 1977). 

Strictamine (4), strictalamine (6), and nor-C- fluorocurarine (8) 
have been isolated from Rhazya stricta. X-ray structure determina- 
tion and chemical correlation establish the structures and absolute 
configurations of 4, 6, and also, by extension, of the Picralima bases, 
especially with respect to the configurations of the 16-carbomethoxy 
group and the ethylidene group. 


27976 Fluorescence of photosynthetic reaction centers at low 
temperatures. Clayton, R.K. (Cornell Univ., Ithaca, NY). Plant Cell 
Physiol. (Kyoto); 87-96(1977). 

The quantum yield of the 900 nm component of bacterioch- 
lorophyll fluorescence in reaction centers from Rhodopseudomonas 
sphaeroides is independent of temperature, +-10%, over the range 
40°K to 180°K. If an appreciable fraction of this fluorescence arises 
through a regeneration of excited bacteriochlorophyll in a back 
reaction from the p/sup f/ state, the p/sup f/ state must be isoener- 
getic with excited singlet bacteriochlorophyll within 10~* electron 
volt. More probably the contribution of such a back reaction is 
negligible. Fluorescence bands at shorter wavelengths can be attrib- 
uted to contaminating pigments in the reaction center preparation. 


27977 Rapid changes in initiation-limited rates of protein synthe- 
sis in rat thymic lymphocytes correlate with energy charge. Mendel- 
sohn, S.L.; Nordeen, S.K.; Young, D.A. (Univ. of Rochester, NY). 
Biochem. Biophys. Res. Commun.; 79: No. 1, 53-60(1977). 

Depriving rat thymocytes of energy-providing substrates for 
2 hr results in a 75 to 80% drop in rates of protein synthesis and a 
shift of ribosomes from active polysomes to inactive monomers and 
dimers. Glucose prevents these changes or, when added to starved 
cells, rapidly reverses them. Restoration of protein synthesis is 
associated with reversal of the 7% decline in the adenylate energy 
charge seen in starved cells. The data are consistent with the 
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hypothesis that glucose increases initiation in starved cells, probably 
via effects on the balance of adenine nucleotides. Data with other 
substrates support this concept. The inability of glucose to fully 
restore energy charge in the presence of glucocorticoids or rotenone 
correlates with the limitation of protein synthesis. 


27978 Path analysis of the causal relationships between red cell 
glycolytic intermediates, ADP and ATP in sickle cell anemia. Moll, 
P.P.; Sing, C.F.; Brewer, G.J. (Univ. of Michigan, Ann Arbor). 
BioSystems; 9: 245-256(1977). 

The statistical relationships among the glycolytic interme- 
diates (GIs) of the Embden-Meyerhof pathway, adenine nucleotides 
(ANs) and various hematological measures were estimated for 34 
sickle cell anemia patients. Heterogeneity in linear and quadratic 
regressions of hemoglobin and hematocrit, both singly and jointly, 
on the GI and AN variables implied that any single formula to 
standardize optical density measures of the GIs and ANs on a per 
gram hemoglobin or per liter cell water basis would not uniformly 
remove hemoglobin and hematocrit effects; that ignoring significant 
hematologicak effects could bias the estimates of correlation among 
Gls and ANs; and that hemoglobin and hematocrit measures do not 
reflect the same source of variability. The correlations among the 
Gls and ANs, after adjustment for hematological variability, _ 
analyzed by path analysis to determine which of five proposed pa 
models for cause and effect relationships were compatible with ios 
data. AMP had a greater influence on ADP (coefficient of determi- 
nation (CD) = 23%) than all the Gls together, while G6P and ADP 
influenced ATP variability the most (CD = 33% and 12%). The 
contributions of unknown factors to ADP and ATP variability were 
large for all models (CD = 56-77%) possibly due to stress of sickle 
cell disease. The path model with AMP and the four GIs (G6P, F6P, 
FDP, DHAP) influencing ADP variation, and the same GIs and 
ADP influencing ATP was the model most compatible with the 
data. 


27979 Action of heparin on mammalian nuclei. I. Differential 
extraction of histone H1 and cooperative removal of histones from 
chromatin. Hildebrand, C.E.; Gurley, L.R.; Tobey, R.A.; Walters, 
R.A. (Los Alamos Scientific Lab., NM). Biochim. Biophys. Acta; 477: 
295-311(1977). 

Heparin interacts strongly with the histone component of 
chromatin, forming heparin-histone complexes which resist dissocia- 
tion by 0.2MH2SO,. Heparin treatment of unfractionated histones 
isolated from nuclei of Chinese hamster cells indicates that the 
affinities of the histone classes for heparin appear in the order from 
greatest to least: (H3, H4) > (H2A, H2B) >> H1. However, when 
isolated nuclei are treated with heparin, H1 is released from the 
chromatin more readily than the other four histone classes. The 
release of these four histones (H2A, H2B, H3, and H4) is coordinate 
and occurs in a highly cooperative manner as indicated by (1) 
dependence of the initial kinetics of histone removal upon heparin 
concentration, (2) analysis of DNA and histones in the fractions 
obtained from differential sedimentation of heparin-treated nuclei, 
and (3) analysis of the products from heparin-treated nuclei_by 
equilibrium centrifugation in metrizamide density gradients. The 
results suggest rapid procedures for using heparin as an agent for 
studying the accessibility of histones in chromatin of intact nuclei. 
The relationship of these results to current models of chromatin 
structure is discussed. 


27980 Changes in serum high density lipoproteins in women on 
oral contraceptive drugs. Krauss, R.M. (Univ. of California, Berke- 
ley); Lindgren, F.T.; Silvers, A.; Jutagir, R.; Bradley, D.D. Clin. 
Chim. Acta; 80: 465-470(1977). 

Serum lipids, lipoproteins, and lipoprotein subfractions were 
measured in a group of 18 women aged 20 through 39 who were 
users of oral contraceptive drugs, and in 19 age-matched controls. 
Concentrations of the major lipid and lipoprotein classes were higher 
in the users, but the elevation was statistically significant only in the 
case of the high density lipoproteins. This increase was shown to be 
due to a highly significant increase (275 +- 9 vs. 223 +- 9 mg/100 
ml, p < 0.005) in the denser high density lipoprotein subfraction 
(HDLs). Levels of the other subfraction (HDL2) were similar in 
users and controls. Thus, anovulatory steroids have selective effects 
on individual types of high density lipoproteins. Studies of such 
specific effects may help to further define the functional properties 
of the high density lipoproteins such as their apparent protective role 
in atherosclerosis. 


27981 Purification from baker's yeast of an activator of DNA 
photolyase. Madden, J.J.; Denson, J.; Werbin, H. (Univ. of Texas, 
Dallas). Biochim. Biophys. Acta; 454: 222-229(1976). 

The activity of purified DNA photolyase from Baker's yeast 
is enhanced by a compound (Activator [III]) obtained from yeast by 
chloroform extraction, ion exchange chromatography and gel filtra- 
tion. Thin layer chromatography and spectral data indicate that the 
compound is homogeneous. Activator III emits at 350 and 440 nm 
when excited at 290 nm, and emits at 440 nm when excited at 358 
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nm. After acid hydrolysis, emission at 440 nm is produced only by 
excitation at 358 nm, indicating that activator (III) contains two 
separate chromophoric moieties. The chromophore excited by 358 
nm light has a pK of 9-11, while the other chromophore has a pK of 
4-5, and possibly of 9-11. The enhancement of photolytic activity by 
activator (III) at a concentration equimolar with that of the enzyme 
and the similarity of the fluorescent spectra of the activator with that 
of heat-denatured photolyase, suggests that the activator may be the 
chromophore associated with the enzyme. 


27982 5—Iodo—5'—amino—2’,5'—dideoxyuridine—5'—N'— 
triphosphate: synthesis, chemical properties, and effect on Escherichia 
coli thymidine kinase activity. Chen, M.S.; Ward, D.C.; Prusoff, 
W.H. (Yale Univ. School of Medicine, New Haven, CT). J. Biol. 
Chem.; 251: No. 16, 4839-4842(1976). 

5-Iodo-5'-amino-2’,5'-dideoxyuridine-5’-N’-triphosphate 
(AIdUTP), a phosphoramidate analog of 5-iodo-2',5’-dideoxyuridine 
5’-triphosphate (IdUTP), was synthesized and some of its chemical 
and biological properties were investigated. Although AIdUTP is 
stable in alkaline solutions, below pH 8 it undergoes degradation by 
a novel phosphorylysis reaction which exhibits first order kinetics. 
Inclusion of magnesium ion in the reaction mixture decreased the 
rate of degradation. Protonation of a group on AIGUTP which has a 
pK/sub a/ of 6.10, presumably the secondary ionized oxygen on the 
y phosphate, precedes phosphorylysis. The only detectable reaction 
products are the nucleoside, 5-iodo-5’-amino-2’,5’-dideoxyuridine 
(AldUrd), and trimetaphosphate. A mechanism for the acid cata- 
lyzed phosphorylysis of AIdUTP is proposed. AIGUTP, like TTP, 
converts Escherichia coli thymidine kinase into an inactive dimer 
with a sedimentation coefficient of 5.78 S. AIdUTP is, however, 60- 
fold more ape as an allosteric inhibitor than is TTP at pH 7.8. 
Although the inhibitory effect of TTP is markedly reduced at high 
pH, the activity of AIdUTP is lowered only slightly. The allosteric 
effects of AIGUTP also differ from those of IdUTP, which is an 
inhibitor at low pH but a strong activator above pH 7.4. 5-lodo-2’- 
deoxycytidine 5’-triphosphate, a potent enzyme activator, cannot 
completely reverse the AIdUTP inhibition, even when present at a 
150-fold molar excess. 


27983 Evaluation of the tritiated water method for estimating 
body water in small rodents. Holleman, D.F.; Dieterich, R.A. (Univ. 
of Alaska, Fairbanks). Can. J. Zool.; 53: No. 9, 1376-1378(1975). 
The total body water of 27 rodents (live weights less than 100 
) were estimated by a tritiated water method and by direct analysis. 
ere was no significant difference between the values as estimated 
by the two methods. The 95% confidence interval for total body 
water as estimated by the tritiated water method was +-10% of the 
value estimated from direct analysis. The accuracy of the method is 
acceptable for most applications; however, investigators should be 
cognizant of the estimate error, especially when calculating other 
— of body composition from total body water, e.g., body 
at. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 27996 


27984 Selected bibliography of biomedical and environmental ap- 
plications of stable isotopes I—deuterium 1971—1976. Klein, E.R.; 
Klein, P.D. (Argonne National Lab., IL). Biomed. Mass Spectrom.; 5: 
No. 2, 91-111(1978). 

A compilation of selected references to the use of deuterium 
in biochemical, pharmacological, clinical, and environmental appli- 
cations for the period 1971-1976 is presented. As a further aid, 
author and subject indices have been compiled. 


CYTOLOGY 


REFER ALSO TO CITATION(S) 27972, 27973, 28001, 28026, 
28035, 28036, 28042, 28065, 28117, 28131, 28149 


27985 (COO—2423-7) Studies of membrane structure by freeze- 
etching. Progress report, October 1, 1977—October 31, 1978. Bran- 
ton, D. (Harvard Univ., Cambridge, MA (USA). Biological Labs.). 
1978. Contract EY-76-S-02-2423. 8p. Dep. NTIS, PC A02/MF AOl1. 

The structure and organization of biological membranes is 
being studied using a variety of physical and biochemical techniques 
together with electron microscopy and freeze-etching. These studies 
are providing knowledge relating the architecture of cellular mem- 
branes to their role in modulating cell behavior in response to 
environmental perturbants and in regulating the transport of mole- 
cules into and out of cells. As model systems, human erythrocyte 
membranes and their ghosts are being probed to determine the 
distribution and asymmetry of component lipids and proteins. For 
this purpose, a novel combination of freeze-fracture and biochemical 


ERA VOL. 4, NO. 10 


techniques using fluorescent resonance energy transfer has been 
developed and tested and ultra low temperature freeze-etching has 
been evaluated as part of a program to develop covalent labelling 
techniques that will identify specific transmembrane proteins in 
freeze-fractured replicas. 


27986 (LA—7630-PR) Automated cancer-cell sorting and analy- 
sis: June 1—November 30, 1978. Steinkamp. J.A.; Mullaney, P.F.; 
Svitra, Z.V.; Martin, J.C.; Skogen-Hagenson, M.J.; Swartzendruber, 
D.E. (Los Alamos Scientific Lab., NM (USA)). Jan 1979. Contract 
W-7405-ENG-36. 13p. Dep. NTIS, PC A02/MF AO1. 

Major accomplishments have been in the areas of (1) contin- 
ued development of a dual-laser system for cell analysis and sorting; 
(2) exploration of fluorochromes suitable for escitation with the 
argon—krypton lasers; (3) establishment of cell test systems (CaSki 
and COLO 16) as models plus initial characterization based on DNA 
content and protein; and (4) development and evaluation of the 
parabolic flow chamber. Work will continue during the remaining 
portion of the program year on development and evaluation of 
staining protocols for use with the dual-laser system. This includes 
extensive characterization of the model cell systems based on DNA 
content, protein, nuclear, and cytoplasmic size relationships, light 
scatter, etc., using stains under development and the argon—krypton 
lasers. Work will also continue on the parabolic flow chamber using 
latex spheres and stained cells for evaluation. 


27987 (LF—58, pp 390-394) Lavage techniques to obtain maxi- 
mum numbers of rat alveolar macrophages and their use in migration 
assays. Bice, D.E.; Cox, R.J.; Schnizlein, C.T. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Data from our previous studies indicate that rabbit pulmonary 
alveolar macrophages (PAMs) can be used as indicator cells in 
migration assays to measure antigen specific production of the 
lymphokine migration inhibitory factor (MIF). Sufficient PAMs can 
be obtained from larger animal species (rabbit and dog) for these 
assays. This study was designed to evaluate various techniques used 
in rat lung lavage to determine the method by which maximum 
numbers of PAMs could be obtained from rats, and to evaluate these 
cells in migration assays. Our results indicate that initial cooling of 
the entire lung and lavage fluid to 4°C soon after removal combined 
with massage yields a maximum number of PAMs. Most cells were 
removed in the first ten lavages. The migration of rat PAMs was 
evaluated in standard MIF assays using both phytomitogens and 
antigen as migration inhibitors. Preliminary results indicate that rat 
PAMs will function as migrating cells in these assays. 


27988 Correlation of clinical findings with quinacrine-banded 
chromosomes in 90 adults with acute nonlymphocytic leukemia. 
Golomb, H.M.; Vardiman, J.W.; Rowley, J.D.; Testa, J.R.; Mintz, 
U. (Univ. of Chicage, IL). New Engl. J. Med.; 299: No. 12, 613- 
619(21 Sep 1978). 

We observed chromosome-banding abnormalities in leukemic 
cells of 46 of 90 (51%) adults with acute nonlymphocytic leukemia 
at initial hospital admission. The difference in survival between 37 
treated patients with an initially normal karyotype (10 months) and 
43 with an initially abnormal karyotype (four months) was signifi- 
cant (P < 0.01). When patients were classified as having acute 
myelogenous leukemia or acute myelomonocytic leukemia, this dif- 
ference in survival was even more pronounced. Of 16 treated pa- 
tients with acute myelogenous leukemia and a normal karyotype, 11 
(69%) had a complete remission and a median survival of 13 months. 
Of eight patients with acute myelogenous leukemia in whom only 
abnormal metaphases were observed, none had a complete remission, 
and the median survival was only two months (P approximately 
0.05). Remission rate and median survival were not significantly 
different in patients with acute myelomonocytic leukemia grouped 
according to initial karyotypes. 


27989 Monoclonal gammopathy in hereditary spherocytosis: Pos- 
sible pathogenetic relation. Schafer, A.I. (Univ. of Chicago); Miller, 
J.B.; Lester, E.P.; Bowers, T.K.; Jacob, H.S. Contract EY-76-C-02- 
0069. Ann. Intern. Med.; 88: No. 1, 45-46(Jan 1978). 

Two cases of monoclonal gammopathy in patients with he- 
reditary spherocytosis led us to consider the possible pathogenetic 
relation between these two disorders. Twelve adult patients with 
hereditary spherocytosis had significant hypergammaglobulinemia in 
comparison to normal subjects. Retrospective analysis of previous 
illness in 140 patients with multiple myeloma showed a significant 
association between IgA myeloma and previous gallbladder disease. 
We propose that the chronic reticuloendothelial stimulation due to 
extravascular hemolysis, possibly potentiated by the inflammation 
associated with cholelithiasis and cholecystitis, may foster neoplastic 
transformation of immunocytes in patients with hereditary spherocy- 
am ultimately leading to the development of monoclonal gammo- 
pathy. 
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27990 Computer method for determining plaque size and plaque 
morphology. Esng, S.M. (Fairleigh Dickinson Univ., Teaneck, NJ); 
Racis, S.P.; Lichtblau, H.; Kruger, R.; Goldstein, B. J. Immunol. 
Methods; 16: 301- 312(1977). 

We describe a computer method for determining plaque size 
and morphology from photographs of hemolytic plaques. The 
method eliminates any inter-measurer and intra-measurer inconsis- 
tencies that may arise when manual measurements are made on 
plaques whose boundaries are poorly defined. For circular plaques 
inner and outer plaque radii are determined. In addition the comput- 
er generates a density profile for each plaque, i.e., a plot of the film 
density versus the radial distance from the antibody forming cell. We 
demonstrate the use of the method by analyzing a time study of the 
growth of a single plaque. 


27991 Differential fluorochromasia of human lymphocytes as 
measured by flow cytometry. Wilder, M.E.; Cram, L.S. (Los Alamos 
Scientific Lab., NM). J. Histochem. Cytochem.; 25: No. 7, 888- 
891(1977). 

Peripheral human lymphocytes reacted with fluorescein dia- 
cetate and analyzed by flow cytometry produced a bimodal fluores- 
cence distribution that was shown to be attributable to the differen- 
tial staining of T and B lymphocytes. Lymphocytes were fractionat- 
ed into rosetting (T cell) and nonrosetting (B cell) populations. Both 
subfractions were reacted with fluorescein diacetate and analyzed by 
flow cytometry. The rosetting fraction was more fluorescent than 
the nonrosetting fraction, and the analysis of an appropriate mixture 
of the subfractionated populations produced a fluorescence distribu- 
tion very similar to that obtained with unfractionated lymphocytes. 


27992 Further evidence for a non-random chromosomal abnor- 
mality in acute promyelocytic leukemia. Rowley, J.D.; Golomb, 
H.M.; Vardiman, J.; Fukahara, S.; Dougherty, C.; Potter, D. (Univ. 
of Chicago, IL). Contract EY-76-C-02-0069. Int. J. Cancer; 20: 869- 
872(1977). 

We have previously reported on two patients with acute 
promyelocytic leukemia (APL) who had what appeared to be a 
deletion of chromosome No. 17. We now describe a third patient 
with APL. All three patients had a structural rearrangement involv- 
ing No. 15 and No. 17. Our current interpretation of the chromoso- 
mal abnormality is that it is a reciprocal translocation, t (15; 17) (q22; 
q21). Evidence that this is a consistent rearrangement associated 
with APL comes not only from our three patients, but also from two 
other published cases of APL, studied with banding, who also had 
an identical abnormality. 


27993 Proliferative kinetics of large and small intraepithelial 
lymphocytes in the small intestine of the mouse. Roepke, C. (Univ. of 
Washington, Seattle); Everett, N.B. Am. J. Anat.; 145: No. 3, 395- 
408(Mar 1976). 

The proliferative kinetics of the intraepithelial lymphocytes 
(IL) of the mouse intestine have been evaluated. By inducing mitotic 
arrest it was found that —_ IL—constituting about 50% of the 
IL—showed a mitotic rate of 2.3. Autoradiographic results obtained 


after two different schedules of *H-thymidine injections showed that 
30% of the large IL were in DNA synthesis, and that the large IL 
were renewed at a rate comparable to that of blast cells from Peyer's 
patches, mesenteric lymph nodes and thoracic duct lymph. The 
small IL were renewed very rapidly compared to small lymphocytes 
of peripheral lym — tissues, although small lymphocytes with 


lifespans of several weeks were also present in the epithelial sheet. 
By the use of intestinal perfusion, in vivo, it was estimated that the 
loss of lymphocytes from intestinal villi into the lumen of the gut 
was — and it is concluded that the most probable kinetic 
model for the majority of IL is: B and T lymphoblasts invade the 
epithelium and undergo mitosis. B lymphoblasts give rise predomi- 
nantly to plasma cells, and T lymphoblasts give rise to small lympho- 
cytes—probably long-lived—which reenter the circulation. 


27994 Variation in the number of genes for rRNA among human 
acrocentric chromosomes: correlation with frequency of satellite asso- 
ciation. Warburton, D.; Atwood, K.C.; Henderson, A.S. (Columbia 
Univ., NY). Cytogenet. Cell Genet.; 17: 221-230(1976). 

Grain counts after hybridization of '*I-rRNA to human 
chromosomes indicate numerical polymorphism at the rDNA sites. 
Prephotographing procedures decrease labeling but do not change 
the proportions of labeled RNA annealed to different chromosomes. 
A positive correlation was found between the frequency of participa- 
tion of a given chromosome in satellite associations and its rDNA 
content by the criterion of grain count. Certain individual chromo- 
somes are clear exceptions to this correlation. 


27995 Chromosomal distribution of rDNA in Pan paniscus, Go- 
rilla gorilla beringei, and Symphalangus syndactylus: comparison to 
related primates. Henderson, A.S.; Atwood, K.C.; Warburton, D. 
(Columbia Univ., NY). Chromosoma; 59: 147-155(1976). 
Hybridization in situ was used to identify rDNA in chromo- 
somes of the pygmy chimpanzee, mountain gorilla, and siamang 
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gibbon. In contrast to other Pongids, and man, the gorilla has only 
two pairs of rDNA-containing chromosomes. The single pair in the 
siamang bears no resemblance to the nucleolar chromosome of the 
closely related lar gibbon. Pan paniscus and P. troglodytes have the 
same rDNA distribution, and similar karyotypes except in the struc- 
ture of chromosome 23p. Grain counts over unbanded preparations 
show that the human, orangutan, and both chimpanzees have about 
the same total rDNA multiplicity. 


TRACER TECHNIQUES 


27996 (COO—2806-12) Studies of lymphocyte growth and differ- 
entiation. Final report. Rubin, A.D. (College of Medicine and Den- 
tistry of New Jersey - New Jersey Medical School, Newark (USA)). 
31 Jul 1977. Contract EY-76-S-02-2806. 8p. Dep. NTIS, PC A02/ 
MF AOl. 

In order to establish the kinetics of mitogen-stimulated 
growth in normal lymphocytes, much of the previously described 
work was repeated. Optimal conditions for growing peripheral 
blood lymphocytes in tissue culture were determined and the lym- 
phocyte populations were successfully separated into their respec- 
tive T cell and B cell fractions. The systems employed for identify- 
ing the sub-populations included standard sheep red-blood-cell bind- 
ing, fluorometric identification of immunoglobulin, and the binding 
of aggregated IgG. Normal lymphocyte subpopulations and popula- 
tions of lymphocytes which showed a delayed reaction in the 
circulation of patients with nodular lymphoma and acute lymphob- 
lastic leukemia were distinguished employing these techniques. By 
combining changes in lymphocyte surface markers with the charac- 
teristics of growth in vitro, a reliable technique was developed 
which could be employed as a diagnostic test for detecting abnormal 
lymphocytes in patients with lymphocytic lymphoma and leukemia 
and could help distinguish these diseases from benign lymphoid 
hyperplasia and other forms of lymphocytic leukemia. Lymphocyte 
nuclei in a cell-free system were further explored. Chromatin isolat- 
ed from PHA-treated lymphocytes showed a distinct increase in the 
ability to incorporate radioactivity into acid-precipitable RNA. 
Quantitation of this data in terms of CPM/pg of DNA present in the 
chromatin consistently showed that chromatin isolated from PHA- 
treated cells was 2 to 3 times more active than chromatin prepared 
from control cells run in parallel. 


GENETICS 


REFER ALSO TO CITATION(S) 27992, 27994, 27995, 28118, 
28119, 28122, 28124 


27997 (COO—3083-16) Nucleic = and protein synthesizing 
mechanisms of mitochondria. rt, 1977—1978. Suyama, 
Y. (Pennsylvania Univ., Philadelphia "(CUSA). Dept. of Biology). 
1978. Contract EY-76-S-02-3083. 6p. Dep. NTIS, PC A02/MF A01 

Progress is reported on endonuclease mapping of Tetrahy- 
mena mtDNA; biosynthesis of mitochondrial tRNA; studies on 
structure and biosynthesis of tRNA charging enzymes; and charac- 
terizations of mitochondrial ribosome constituent proteins and 
RNAs. 


27998 Effect of cocultivation on sister chromatid exchange fre- 
quencies in Bloom's syndrome and normal fibroblast cells. Tice, R. 
(Brookhaven National Lab., Upton, NY); Windler, G.; Rary, J.M. 
Nature (London); 273: 538-540(15 Jun 1978). 

Bloom's syndrome (BS) is a rare, autosomal recessive human 
disorder, characterised by growth retardation, sunlight-induced 
facial skin eruptions, low immunological competence and a hi 
incidence of cancer. Lymphocytes, and to a lesser extent, fibroblasts, 
cultured from affected individuals exhibit unusually high levels of 
chromosomal aberrations and sister chromatid exchanges (SCE), 
suggesting that BS cells may be defective in DNA repair and/or 
synthesis. However, BS cells are normally competent in excision 
repair, postreplication repair, single-strand break rejoining, and have 
normal levels of DNA polymerases (a,8, y). On the other hand, 
these cytogenetic manifestations of BS could indicate the presence of 
actual DNA damage, perhaps a consequence of some altered 
metabolite(s) produced endogenously. To examine this possibility, 
we assessed the effect of cocultivation of fibroblast cells from a BS 
individual with those from an unaffected control on SCE frequencies 
in both cell populations. Results of these studies indicate that BS 
cells produce an agent(s) capable of causing an increased SCE 
response in normal cells. 


27999 (RLO—2225-5-46) Symmetry principle in the evolution of 
cooperative relationships. Felsenstein, J. (Washington Univ., Seattle 
(USA). Dept. of Genetics). 1978. Contract EY-76-S-06-2225-005. 
10p. Dep. NTIS, PC A02/MF AO1. 
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A simple model of natural selection in social relationships 
involving pairs of animals which are nonmates is developed. When 
the fitness effects of the social relationship accrue equally to both 
parties, cooperative behavior can be favored by natural selection 
based purely on individual selection, even if the individuals are not 
kin. Hamilton's (1964) conditions for kin selection can be obtained in 
the same model when the relationship is asymmetric. 


28000 Longevity and aging in vertebrate evolution. Sacher, G.A. 
om National Lab., IL). Bioscience; 28: No. 8, 497-501(Aug 
1978). 


Mammalian lifespan has a close allometric association with 
brain weight, body weight, metabolic rate, and body temperature. 
Longevity, then, if governed by natural selection acting on positive 
genetic mechanisms for stabilizing life processes, rather than by the 
random accumulation of “senescence genes.” This paper compares 
the social implications of these hypotheses. 


28001 Plant protoplast: useful tool for plant research and student 
instruction. Wagner, G.J. (Brookhaven National Lab., ge NY); 
Butcher, H.C. IV; Siegelman, H.W. Bioscience; 28: No. 2, 95-101(Feb 
1978). 


The following uses of plant protoplasts are briefly discussed: 
production of new interspecific plant hybrids; introduction and 
establishment of foreign genetic materials and organelles in recipient 
plants; cell wall and plasma membrane biosynthesis research; study 
of stress and other phenomena at the cell level; high-efficiency 
experimental virus infection; organelle isolation; direct study of 
intracellular localization; separation of cell types; and student in- 
struction in plant-cell biology. (HLW) 


28002 Intra and intertribal genetic variation within a linguistic 
group: the Ge-speaking Indians of Brazil. Salzano, F.M. (Universi- 
dade Federal do Rio Grande do Sul, Porto Alegre, Brazil); Neel, 
J.V.; Gershowitz, H.; Migliazza, E.C. Am. J. Phys. Anthropol.; 47: 
No. 2, 337-347(Sep 1977). 

A total of 562 individuals living in four villages of two 
Brazilian Indian tribes (Cayapo and Kraho) was studied in relation to 
blood groups ABO, MNSs, P, Rh, Lewis, Duffy, Kidd and Diego; 
haptoglobin Gc, acid phosphatase and phosphoglucomutase types. 
These results were compared with those obtained previously among 
the Xavante, and the inhabitants of three other Cayapo villages, all 
of whom speak Ge languages; the ranges in gene frequencies ob- 
served in a representative series of South American Indians from all 
over the continent were also compiled. The Ge Indians are charac- 
terized by low frequencies of R/sup Z/, medium frequencies of R', 
R?2, R® or r, Jk/sup a/ and PGM/‘,, and high frequencies of Gc? and 
ACP/sup A/ when compared with other South American tribes. 
Genetic distance analyses based on six loci indicate that the intratri- 
bal variability observed among Cayapo is of the same order of 
magnitude as those obtained among the Xavante and Kraho, being 
much less pronounced than those observed among the Yanomama 
and Makiritare. The intertribal differences within this linguistic 
group are much less pronounced than those encountered among 
tribes that speak more differentiated languages. 


28003 Statistical-mechanical modeling of a regulatory protein: 
the Lactose repressor. Smith, T.F. (Northern Michigan Univ., Mar- 
quette); Sadler, J.R.; Goad, W. Math. Biosci.; 36: 61-86(1977). 

The macro-state partition function and a new cell-state com- 
binational analysis have been successfully applied to the modeling of 
the lactose repressor-operator regulatory system in E. coli. The in 
vivo characteristics generated by several types of repressor i/sup -d/ 
mutations are quantitatively correlated with the known in vitro 
properties of this regulatory system. 


28004 Two more private polymorphisms of Amerindian tribes: 
LDH/sub B/ GUA-1 and ACP; B GUA-1 in the Guaymi in Panama. 
Tanis, R.J. (Univ. of Michigan, Ann Arbor); Neel, J.V.; de Arauz, 
R.T. Am. J. Hum. Genet.; 29: 419-430(1977). 

A survey of Guaymi Indians of Panama for the occurrence of 
genetic variants of 25 proteins of the erythrocytes and sera have 
revealed, in addition to seven well-known genetic polymorphisms, 
four rare variants and two private polymorphisms, the latter involv- 
ing erythrocyte acid phosphatase and lactate dehydrogenase. The 
significance of such private polymorphisms in tribal populations to 
the interpretation of rare variants in civilized populations is empha- 


28005 Man in the tropics: the Yanomama Indians. Neel, J.V.; 
Layrisse, M.; Salzano, F.M. pp 109-142 of Population structure and 
human variation. Harrison, G.A. (ed.). Cambridge, Eng.; Cambridge 
University Press (1977). 

Objectives of studies on Yanomama Indians included tribal 
structure, genetic constraints, environmental pressures, and human 
evolution. Studies on language, physical traits, and genetic markers 
are reviewed. Focal points of genetic interest are discussed with 
regard to demography, population structure, inbreeding, comparison 
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of distance matrices, selection and mutation, and evolution of lan- 
guage. Biomedical observations are discussed with regard to high 
incidence of cold agglutinins, chromosomal damage, response to 
epidemic measles and measles vaccine, congenital defects, blood 
pressure, exposure to heavy metals, Escherichia coli types, and 
disease pressures. (HLW) 


28006 Rg/sup a/ (Rodgers) and the HLA region: linkage and 
associations. Giles, C.M. (MRC Blood Group Reference Lab., 
London, Eng.); Gedde-Dahl, T. Jr.; Robson, E.B.; Thorsby, E.; 
Olaisen, B.; Arnason, A.; Kissmeyer-Nielsen, F.; Schreuder, I. Tissue 
Antigens; 8: 143-149(1976). 

In 19 families with 97 children the segregation of Rg/sup a/ 
(Rodgers) was found to be compatible with Mendelian inheritance 
and five backcross and 14 intercross families were found among 
HLA and BF type families. Close linkage (lods + 17.82) without 
recombination was found between Rg and the HLA region, with a 
direct count of 96 nonrecombinant meioses for Rg—HLA—B, Rg™ 
was strongly associated with HLA-B8 (29 of 30 haplotypes) and 

robably associated with Bw40, but did occur on other HLA—B 
lotypes. By inference Rg™ is negatively associated with Ch™ 
(Chido). The Rg~ Ch~ haplotype has not been observed. Rg/sup a/ 
and Ch/sup a/ may or may not be coded for by different sites of the 
same cistron closely linked to HLA—B:C and cannot as yet be 
excluded from being parts of B or C. 


28007 Satellite-association frequency and rDNA content of a 
double-satellited chromosome. Henderson, A.S.; Atwood, K.C. (Co- 
lumbia Univ., NY). Hum. Genet.; 31: 113-115(1976). 

A correlation between the amount of rDNA and the frequen- 
cy of participation in satellite associations is observed in a double- 
satellited human acrocentric chromosome. 


28008 Does the T-locus in the mouse include ribosomal DNA. 
Atwood, K.C. (Columbia Univ., NY); Gluecksohn-Waelsch, S.; Yu, 
M.T.; Henderson, A.S. Cytogenet. Cell Genet.; 17: 9-17(1976). 

The proportion of rDNA in the mouse genome is shown to 
have no systematic relation to the T-locus genotype, and hybridiza- 
tion in situ with '°I-rRNA does not label chromosome 17, which 
carries the T-locus. Thus rDNA need no longer be taken into 
account in explaining the unique properties of the alleles at this 
locus. The number of genes for rRNA precursor averaged 150 per 
haploid genome, but a large measure of individual variation is 
suggested. 


28009 Site of 5S RNA genes in primates. I. The great apes. 
Henderson, A.S.; Atwood, K.C.; Yu, M.T.; Warburton, D. (Colum- 
bia Univ., NY). Chromosoma; 56: 29-32(1976). 

A major site of genes for 5S RNA has been localized in 
representative members of the family Pongidae by means of hybrid- 
ization in situ. These genes are shown to be concentrated in the most 
distal bands of the primate chromosome arm homologous to human 
chromosome lq. 


METABOLISM 


28010 Immobilization of Aspergillus beta-glucosidase on Chito- 
san, Bissett, F.; Sternberg, D. (Army Natick Research and Develop- 
ment Command, Natick, MA). Appl. Environ. Microbiol.; 35: No. 4, 
750-755(Apr 1978). 

B-Cllucosidase of Aspergillus phoenicis QM 329 was immobi- 
lized on chitosan, using the bifunctional agent glutaraldehyde. The 
most active preparation based on the amount of support contained a 
1 : 2.5 enzyme-to-chitosan ratio (wt/wt). However, the specific 
activity of the bound enzyme decreased from 10 to 1% with increas- 
ing enzyme-to-chitosan ratio. Compared with free 8-glucosidase, the 
immobilized enzyme exhibited: (1) a similar pH optimum but more 
activity at lower pH values; (2) improved thermal stability; (3) a 
similar response to inhibition by glucose; and (4) mass transfer 
limitations as reflected by higher apparent K/sub m/ and lower 
energy of activation. 


28011 Effect of activated charcoal on callus growth and shoot 
organogenesis in tobacco, Constantin, M.J.; Henke, R.R.; Mansur, 
M.A. (Comparative Animal Research Lab., Oak Ridge, TN). Jn 
Vitro; 13: No. 5, 293-296(1977). 

Incorporating activated charcoal (AC) in culture media has 
been shown to affect growth and development of various organisms. 
Since AC stimulates the development of tobacco haploid plantlets 
from cultured anthers, research was conducted to determine the 
effect of activated charcoal on pith-derived callus growth and shoot 
development in Nicotiana tabacum cv. Wisconsin 38. Our results 
indicate that the hormones required for callus growth and shoot 
development in Wisconsin-38 tobacco are adsorbed by AC, thereby 
inhibiting callus growth and prohibiting shoot development. This 
effect was observed even when AC was removed from the medium 
by filtration prior to culturing the callus. 
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TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 28017 


MEDICINE 
REFER ALSO TO CITATION(S) 27357, 27957 


28012 (LF—S8, pp 372-376) Determination of nanogram quanti- 
ties of hydroxyproline as a means of measuring collagen densities to 
detect focal pulmonary fibrosis. Pickrell, J.A.; Diel, JH. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

An automated procedure for hydroxyproline determination 
was modified to achieve a four-fold increase in sensitivity, making it 
possible to determine 200 to 500 ng of hydroxyproline from which 
the collagen content of 3 to 5, 6-~m-thick sections of formalin-fixed 
lung tissue was calculated. Slices obtained from central lung areas 
containing large airways had an average of 2.5 yg collagen/slice. 
Peripheral lung areas with only a few small airways had approxi- 
mately equal to 1.5 yg/slice. An 18% coefficient of variation was 
noted for multiple serial sets of five or seven lung slices. Variation 
among animals was considerably higher, indicating that both differ- 
ing anatomic site and individual animals contributed to sample 
variability. Change in collagen content was compared to change in 
cross-sectional area of a representative slice of each of two samples. 
This revealed that, as one progresses toward the periphery, slices 
contain less collagen but a greater collagen density. These data and 
examination of the tissue sections indicated that the lungs were 
partially collapsed and that greater than routine care must be used in 
intrabronchial perfusion with buffered formalin. These techniques 
will be used to measure variable collagen density produced in lungs 
injured following the inhalation of various toxicants. 


28013 Banding studies of chromosomes in a patient with mycosis 
fungoides. Fukuhara, S.; Rowley, J.D.; Variakojis, D. (Univ. of 
Chicago, IL). Cancer; 42: No. 5, 2262- 2268(Nov 1978), 

Chromosomes from a patient with mycosis fungoides were 
examined in detail with banding techniques. Hyperdiploid cells from 
a lymph node had common anomalies of certain chromosomes 
which formed three similar clones. The abnormalities involved chro- 
mosomes Nos. 1, 2, 5, 8, 9, 10, 14, and 18, in addition to an unknown 
small metacentric marker (M3). Although there were a number of 
mitotic cells in peripheral blood cultured both with and without 
PHA, none of the few cells with abnormal karyotypes was similar to 
the clonal cells of the lymph node. One of the abnormalities in the 
lymph node was a 14q rearrangement, which could be the result of a 
translocation of Nos. 8 and 14 involving a third chromosome, No. 2. 
An abnormality in the blood resulted hon a translocation between 
the long arms of Nos. 1 and 14. These findings could be useful for 
studies in which mycosis fungoides is compared with the Sezary 
syndrome and other lymphoid malignancies. 


28014 Methods and standards for environmental measurement. 
Kirchhoff, W.H. (ed.). Washington, DC; National Bureau of Stand- 

ry (1977). 708p. (NBS-SPEC.PUBL.—464; CONF-760985—). 
11.00. 


From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

This book presents the Proceedings of the 8th Materials 
Research Symposium on “Methods and standards for Environmental 
Measurement” held at the National Bureau of Standards, Gaithers- 
burg, Maryland, on September 20 through September 24, 1976. The 
Symposium was sponsored by the NBS Institute for Materials Re- 
search in conjunction with the Office of Air and Water Measure- 
ment. The volume contains extended abstracts of the invited and 
contributed papers in topics of concern at the time of the sympo- 
sium: accuracy, the analysis of trace organic compounds in water, 
multielement analysis, the physical and chemical characterization of 
aerosols, in situ methods for water analysis, the application of laser 
technology to atmospheric monitoring, ambient air quality monitor- 
ing, the chemical characterization o' inorganic and organometallic 
constituents, reference materials for environmental measurement and 
finally, environmental laboratory certification and collaborative test- 
ing. 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 27996 
28015 (AD-A—056351) The application of robust calibration to 


radioimmunoassay. Technical report. Pagano, M.; Tiede, J.J. (State 
Univ. of New York, Buffalo (USA). Amherst Statistical Science 
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Div.). Jun 1977. Contract N00014-75-C-0734. 36p. (TR—52). NTIS 
PC A03/MF AO1. 

A new approach to the analysis of RIA data is discussed. An 
algorithm is presented for obtaining the M-estimates of nonlinear 
calibration curves. The curves to be fitted are modified hyperbolae 
based on 12 to 16 observations. A procedure, based on the applica- 
tion of the Bonferroni Inequality, is presented for obtaining toler- 
ance-like interval estimates of the concentration of the hormone of 
interest in the patients. Results of simulations are cited to support the 
method of construction of confidence bands for the fitted calibration 
curve. Data obtained from the Veteran’s Hospital, Buffalo, New 
York are used for examples throughout the paper. 


28016 (CONF-7810146—1) Diagnostic merits of current and po- 
tential applications of single photon and positron imaging: a perspec- 
tive. Harper, P.V. (Chica - Univ., IL (USA); Franklin McLean 
Memorial Research Inst., 0, IL (USA)). 1978. Contract EY- 
76-C-02-0069. 5p. Dep. NTIS, 8 Pe A02/MF AOl. 

From Nuclear medicine instrumentation meeting; Washing- 
ton, DC, USA (20 Oct 1978). 

A brief review of the limitations of medical radionuclide 
imaging techniques in competition with x-ray CAT scanning and 
ultrasound —_ that the emphasis in this are should be on 
measurement of the physiologic uptake of tracer materials. Tomo- 
graphy greatly improves the possibilities of quantitation of this 
uptake - examples using positron and single photon techniques are 
presented for **NHs and *'T] in the heart. 


28017 Investigation of ['*F]2-fluoro-2-deoxyglucose for the 
measure of my ucose metabolism. Phelps, M.E.; Hoffman, 
E.J.; Selin, C.; Huang, $.C.; Robinson, G.; MacDonald, N.; Schel- 
bert, H.; Kuhl, D.E. (Univ. of California, Los Angeles). J. Nucl. 
Med.; 19: No. 12, 1311-1319(Dec 1978). 

Fluorine-18-labeled 2-deoxyglucose (FDG) was studied as a 
glucose analog for the measure of myocardial glucose metabolism. 
Myocardial uptake and retention, blood clearance, species depen- 
dence (dog, monkey, man), and effect of diet on uptake were 
investigated. Normal myocardial uptake of FDG was 3 to 4% of 
injected dose in dog and monkey, and | to 4% in man, compared 
with brain uptakes of 1.5 to 3% in dog, 5 to 6% in monkey, and 4 to 
8% in man. The myocardial metabolic rate (MR) for glucose in the 
nonfasting (glycolytic) state was 2.8 times that in the fasting (keto- 
genic) state. Human subjects showed higher myocardial uptake after 
a normal meal than after a meal containing mostly free fatty acids 
(FFA). Blood clearance was rapid with initial clearance t/sub 1/2/ 
of 0.2 to 0.3 min, followed by a t/sub 1/2/ of 8.4 +- 1.2 min in dog 
and 11.6 +- 1.1 min in man. A small third component had half-times 
of 59 +- 10 min and 88 +- 4 min in dog and man, respectively. With 
the ECAT positron tomograph, high image-contrast ratios were 
found between heart and blood (dog 3.5/1, man 14/1), heart and 
lung (dog 9/1, man 20/1), and heart and liver (dog 15/1, man 10/1). 
The FDG was taken up rapidly by the myocardium without any 
significant tissue clearance over a 4-hr period. The FDG exhibited 
excellent imaging properties. Average oe rates of 12K, 20K, 

40K c/min-mCi injected are obtained in human subjects with 
high, medium, and low resolutions of the ECAT tomograph. Deter- 
mination of glucose and FFA MR in vivo with EACT provides a 
method for investigation and assessment of changing aerobic and 
anaerobic metabolic rates in ischemic heart disease in man. 


28018 Sequential ['*°I]-o-iodohippurate renograms from —_ 
kidneys after temporary renal ischemia. i ebdagee, J.1. Ri 
let, Deis gfe J. Nucl. Med.; 19: No. 12, tl 24. 
1330(Dec 197 
Serial — ER with lampng of the Foal was performed 

in 42 rabbits after temporary c ing of the renal artery for 1 to 3 
hr and contralateral aapheeneal. enograms were done before and 
after warm ischemia and followed 2, 4, 6, and 14 days after restora- 
tion of circulation. Correlation was found between duration of 
ischemia and severity of postischemic renographic changes. Most 
sensitive was the third phase, which showed distortion after 1 hr of 
ischemia; the second phase decreased after 2'/2 hrs of ischemia. The 
profound changes seen on the second day were shown to be due to 

her damage of the tubular cell system after restored flow. In 
vitro ['*°I]-o-iodohippurate uptake in cortex slices showed a si oa 
cant decrease after warm ischemia damage and 48 hrs restored 
The second phase recovered more rapidly than the excretory func. 
tion. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 27864, 27957, 27960, 27963, 27968 


28019 (TID—28983) Emergence of biotechnology. Scott, C.D. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 26p. Dep. NTIS, PC A03/MF AO1. 
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A brief review is given of recent new developments in 
biotechnology. The characteristics of bioprocesses discussed include 
specificity, isolation of the biological agent, and sophistication, and 
scale of bioprocesses. Examples of new areas of application of 
biotechnology are bioconversion of organic wastes to fuels or chemi- 
cal feedstocks, resource recovery, and biophotolysis. (JSR) 


28020 Cellulase production and ammonia metabolism in Tricho- 
derma reesei on high levels of cellulose. Sternberg, D.; Dorval, S. 
(U.S. Army Natick Res. and Development Command, Natick, MA). 
Biotechnol. Bioeng.; 21: No. 2, 181-191(Feb 1979). 

Trichoderma can be cultured in stirred-tank fermentors on 
high (8%) cellulose concentrations without increasing the salt con- 
centration of the medium when NH,OH is used to control pH and as 
a nitrogen source. Approximately 90% of the ammonia consumed by 
the organism can be added as NH,OH. The advantage of using high 
concentrations of cellulose is that culture filtrates with greater 
cellulase activity are obtained. The advantage of a low salts medium 
is that unwanted solutes in the final enzyme preparation are reduced. 
The appearance of cellulase in the medium occurs later than net 
ammonia uptake so that only 20% of the final amount of cellulase 
has appeared when 80, of the maximum amount of ammonia has been 
consumed. 


28021 Production of cellulases by Trichoderma reesei QM 9414 
in fed-batch and continuous-flow culture with cell recycle. Ghose, 
T.K.; Sahai, V. (Indian Inst. of Tech., New Delhi). Biotechnol. 
Bioeng.; 21: No. 2, 283-296(Feb 1979). 

The scope in improving enzyme productivities from the cellu- 
lose fermentation process is examined in laboratory-scale fermentors. 
The maximum productivity (30 IU/liter hr) is attained in a continu- 
ous-culture process with cell recycle using modified medium con- 
taining 0.5% cellulose. Optimum dilution rate and recycle ratio are 
determined as 0.025 hr~' and 1.2, respectively, for the process. The 
system is analyzed and steady-state equations for predicting enzyme 
protein concentrations in the fermentor are developed. In fed-batch 
cultures, slow addition of cellulose at high concentrations can im- 
prove enzyme productivity by as much as 33% over a batch process. 
The scope and results of using modified medium for cellulase pro- 
duction are also presented. 


28022 Use of ATP as an indicator of biomass concentration in the 
Trichoderma viride fermentation. Hendy, N.A.; Gray, P.P. (Univ. of 
New South Wales, Kensington, Australia). Biotechnol. Bioeng.; 21: 
No. 1, 153-156(Jan 1979). 

The feasibility of using intracellular adenosine triphosphate 
(ATP) concentration as an indicator of mycelial concentration was 
investigated. A comparison of cell concentrations as calculated from 
mycelial protein data and from ATP data indicates that the ATP 
assay, subject to the qualifications necessary with any indirect 
method of cell concentration determination, provides a relatively 
easy and accurate means of estimating mycelial concentrations in the 
T. viride fermentation. (JSR) 


28023 Production of methane and carbon dioxide from methane 
thiol and dimethy! sulphide by anaerobic lake sediments. Zinder, S.H.; 
Brock, T.D. (Univ. of Wisconsin, Madison). Nature (London); 273: 
No. 5659, 226-228(18 May 1978). 

Methane thiol (methyl mercaptan, MeSH), its oxidation prod- 
uct, dimethyl] disulphide (DMDS), and dimethyl sulphide (DMS) are 
naturally occurring metabolites. They are also produced by paper 
mills using the kraft pulp process and cause an industrial odour 
problem because of their low odour threshold. Although the biologi- 
cal production of these compounds is fairly well undrstood, little is 
known about their biological decomposition. Zinder and Brock 
report here that microbial populations present in anaerobic fresh- 
water sediments and in anaerobic sewage digestor sludge are capable 
of metabolising the carbon in these volatile organic sulphur com- 
pounds to methane and carbon dioxide. Therefore, anaerobic habi- 
tats may serve as sinks in the biogeochemical cycling of these 
compounds. 


28024 Antigens of hepatitis B virus: failure to detect HBeAg on 
the surfaces of HBsAg forms. Gerin, J.L. (Oak Ridge National Lab., 
Rockville, MD); Shih, J.W.K.; McAuliffee, V.J.; Purcell, R.H. J. 
Gen. Virol.; 38: 561-566(1978). 

The particulate forms of HBsAg were analysed for the pres- 
ence of HBeAG on their surfaces. By immunodiffusion analysis, anti- 
HBe did not form precipitin bands with the purified forms of HBsAg 
and . ger guinea pig antisera to these forms did not react 
with HBeAg. Lines of non-identity were observed between the 
HBeAg determinants (e; and e2) and the Dane particles and filaments 
isolated from an HBeAg-positive serum. Finally, anti-HBe failed to 

recipitate the polymerase-positive subpopulation of Dane particles, 
indicating that anti-HBe has no direct role in virus neutralization. 


28025 Tapered fluidized bed as a bioreactor. Scott, C.D.; 
Hancher, C.W.; Shumate, S.E. II. (Oak Ridge National Lab., TN). 
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pp 255-261 of Enzyme engineering. Volume III. Pye, E.K.; Weetall, 
.H. (eds.). New York; Plenum Publishing Corp. (1978). 
A tapered fluidized bed concept is under investigation for its 
sieewsees to assure equitable flow distribution and to maintain non- 
uctuating operations. A simplified mathematical description made it 
possible to predict the void fraction profile, total bed volume, and 
total pressure drop at a variety of operationg parameters. Experi- 
mental and computer results showed the stability over a wide range 
of liquid velocities with a decrease in specific power requirements as 
the , = rate increases. The tapered bed has been preliminarily 
evaluated for several bioprocesses. (JSR) 


PATHOLOGY 
REFER ALSO TO CITATION(S) 27989, 28045 


28026 Spin label detection of intermolecular interactions in car- 
bonmonoxy sickle hemoglobin. Johnson, M.E.; Danyluk, S.S. (Univ. 
of Illinois, Chicago). Biophys. J.; 24: No. 2, 517-524(Nov 1978). 

With recently developed spin label techniques for monitoring 
macromolecular rotational motion, heme-liganded sicle cell hemo- 
globin in the presence of inositol hexaphosphate is shown to exhibit 
restricted motional freedom as compared to liganded normal adult 
human hemoglobin. This motional restriction is dependent on both 
hemoglobin concentration and temperature. 


28027 (JPRS—72115) Space Biology and Aerospace Medicine. 
Translation of Kosm. Biol. Aviakosmicheskaya Med.; 12: No. 5, vp(26 
Oct 1978). 136p. NTIS. 

Separate abstracts were prepared for 8 of the 23 papers 
presented in this English translation of the Russian journal. The 
other fifteen papers discuss various aspects of space biology and 
aerospace medicine. (ERB) 


28028 Successful therapy of herpes hominis keratitis in rabbits by 
5-10D0-5'-amino-2’5'-dideoxyuridine [AIU): a novel analog of thymi- 
dine. Albert, D.M.; Lahav, M.; Bhatt, P.N.; Reid, T.W.; Ward, R.E.; 
Cykiert, R.C.; Lin, T.S.; Ward, D.C.; Prusoff, W.H. (Yale Univ., 
New Haven, CT). Invest. Ophthalmol.; 15: No. 6, 470-478(1976). 

The efficiency of 5-iodo-5’-amino-2’5’-dideoxyuridine (ATU) 
in the therapy of experimental herpes keratitis in rabbits has been 
examined. Virus infections were established bilaterally in 40 animals 
using herpes simplex, type 1 (NIH strain 11124). Twenty-four hours 
after infection the rabbits were divided into five matched groups of 
eight and each group was treated, double-blind, with topical drugs at 
four-hour intervals for a total of 72 hours. The solutions instilled 
were: saline; IdUrd, 1 mg. per milliliter); ATU, 1 mg. per milliliter; 
AIU, 4 mg. per milliliter; and ATU, 8 mg. per milliliter. Each eye 
was examined daily for 12 days and graded independently by two 
ophthalmologists. Although IdUrd and AIU (8 mg. per milliliter 
were effective therapeutically, IdUrd had a greater effect. The AIU 
at 1 and 4 mg. per milliliter were less active, but showed more rapid 
healing than the saline control. Viral recovery studies are consistent 
with the clinical observations. A second independent experiment, 
similar to that described above, gave essentially identical results. 
Although less potent than IdUrd, AIU does providee effective 
therapy for herpes keratitis. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 28017, 28018 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 27960, 28027, 28111, 28436 


28029 (LF—58, pp 144-148) Intrapulmonary immunization of 
beagles with sheep red blood cells. Bice, D.E.; Muggenburg, B.A.; 
Harris, D.L. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The lymphatic drainage of soluble and particulate material 
from individual lung lobes is not well defined. This study was 
designed to investigate the clearance of a particulate antigen, sheep 
red blood cells (SRBC), and soluble Evans blue dye from individual 
lung lobes of Beagles. The number of anti-SRBC antibody forming 
cells in individual lung-associated lymph nodes was evaluated fol- 
lowing deposition of SRBC in the left or right apical or diaphrag- 
matic lung lobes. Results indicated that lymphatic drainage was 
basically ipsilateral with the maximum number of specific antibody 
forming cells found in lymph nodes on the same side of the lung that 
received SRBC immunization. Of 16 dogs immunized, only two did 
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not show ipsilateral lymphatic drainage, and this variance occurred 
only in a single lymph node in each dog. Results from instillations of 
Evans blue dye support this conclusion since only lymph nodes on 
the side of the lung that was injected with Evans blue were infiltrat- 
ed. 


28030 (LF—S58, pp 365-371) Lung volumes and pressure-volume 
relationships of rats and hamsters. Mauderly, J.L.; Sifford, L.J. Dec 
1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The subdivisions of lung volume and deflation pressure- 
volume curves were measured in Fischer-344 rats and Syrian ham- 
sters [Sch:(SYR)] at two age levels. Measurements were conducted 
by whole-body plethysmography on subjects anesthetized with ha- 
lothane, intubated orally with tracheal and esophageal catheters and 
placed in the prone position. Lung volumes above functional residual 
capacity were higher than those reported by others. Lung volumes 
above functional residual capacity increased with age, in contrast to 
changes reported for other species. Age-related changes in resting 
lung volumes and pressure-volume relationships were similar to 
those reported for other species, including man. 


28031 (LF—58, pp 377-380) Generation system to aerosolize 
sheep red blood cells for use in intrapulmonary immunization studies. 
Harris, D.L.; Bice, D.E. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Respiratory tract immunizations with sheep red blood cells 
(SRBC) have been used to study the humoral immune responses in 
the lungs and in the lung-associated lymph nodes of rodents. The 
intratracheal instillation of SRBC in aqueous solutions results in a 
non-uniform distribution in the lung. The generation of an aeroso- 
lized SRBC product would facilitate a uniform exposure of deep 
lung to the immunogenic particles. In this report, methodologies for 
aerosolizing blood cells are described. Partial characterization of 
SRBC aerosols has been done along with preliminary studies to 
evaluate the immunological response of rats to aerosolized SRBC 
antigen. 


28032 (LF—58, pp 381-385) Comparison of lung immunization 
by intratracheal instillation or lung filling with suspensions of sheep 
red blood cells. Bice, D.E.; Harris, D.L.; Mauderly, J.L. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Pulmonary immunology studies in rodents have frequently 
been done by use of intratracheal instillation of antigen to immunize 
or challenge. This study describes a comparison of pulmonary immu- 
nization by intratracheal instillation and lung lavage with suspen- 
sions of antigen. Chinese hamsters were intubated, and verification 
that the catheter was in the trachea was obtained by ventilating the 
lungs. In animals immunized by lung lavage, the volume change 
required to raise intrapulmonary pressure to 20 cm H2O was meas- 
ured. A sheep red blood cell (SRBC) saline volume equal to 80% of 
this volume change was instilled into the lung. As much of the 
SRBC-saline suspension as possible was immediately withdrawn 
with a lung retention of 25% of the total volume administered. 
Chinese hamsters immunized by intratracheal instillation received 25 
pl SRBC-saline directly through the tracheal catheter. Cells produc- 
ing anti-SRBC antibody (PFC) in lung-associated lymph nodes, 
cervical lymph nodes and spleen were determined by the Cunning- 
ham plaque assay. In immunizations using both lung lavage and 25 yl 
intratracheal instillation, lymphoid cells producing anti-SRBC anti- 
body were found predominantly in lung-associated lymph nodes, 
while the number of PFC in cervical lymph node and spleen was 
only slightly higher than those observed in animals lavaged with 
saline only. 


28033 (LF—58, pp 386-389) Cellular infiltrates in phytomitogen 
reactions in normal and immunosuppressed Syrian hamster cheek 
pouch. Bice, D.E.; Schnizlein, C.T. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

To evaluate the nature of reactions produced by in vivo 
injection of phytomitogens and to determine if these reactions could 
be used to estimate cell-mediated immune response in experimental 
animals, normal or immunosuppressed Syrian hamsters were injected 
intradermally and in the cheek pouch with phytohemagglutinin 
(PHA), concanavalin A (Con A) and pokeweed mitogen (PWM); 
the histology of these reactions was evaluated microscopically. 
Although data from a previous study indicate that intradermal 
reactions to phytomitogens had the appearance of delayed hypersen- 
sitivity reactions at 24 to 48 hours after injection, subsequent evalua- 
tion of the histology of these reaction sites showed that most of the 
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cells present in 24-hour reaction sites of all phytomitogens were 
polymorphonuclear leukocytes. Cells in 72-hour reactions were pre- 
dominately mononuclear; however, quantitative comparisons of 
these reactions were not possible because of their small size. Al- 
though immunosuppression by whole-body irradiation resulted in a 
marked decrease in the number of mononuclear cells, there was a 
significant increase in polymorphonuclear leukocytes present in reac- 
tions to each mitogen. Results from normal and immunosuppressed 
animals indicate that the peak 24-hour reactions to PHA, Con A and 
PWM injections are probably produced by an inflammatory re- 
sponse although cell-mediated immune mechanisms may be responsi- 
ble for cell infiltrates 72 hours after mitogen injection. 


28034 (LF—58, pp 395-399) Production of canine macrophage 
migration inhibitory factor and its comparison to canine alpha, -anti- 
trypsin. Schnizlein, C.T.; Bice, D.E. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Both migration inhibitory factor (MIF) and alphay-antitrypsin 
(AAT) interact with alveolar macrophages. The MIF interactions 
occur during cell-mediated immune responses while AAT interacts 
by inhibiting proteolytic enzymes released by macrophages. A com- 
parison of the characteristics of guinea pig MIF and human AAT in 
the current literature indicates that both are glycoproteins containing 
sialic acid with molecular weights of approximately 50,000 daltons. 
To determine if MIF and AAT are identical molecules, this study 
partially characterized MIF and AAT from the dog and evaluated 
their effect on the in vitro migration of canine alveolar macrophages. 
Canine MIF was produced by stimulating peripheral blood lympho- 
cytes with 0.75 ug/ml phytohemagglutinin (PHA) for 72 hours in 
serum-free tissue culture medium. The PHA and MIF were separat- 
ed from cell culture supernatants by fractionation on Sephadex G100 
SF. The MIF activity was found in the fractionation pool corre- 
sponding to 13,700 daltons. The AAT was isolated from canine 
plasma using a series of chromatography columns. The isolated 
protein inhibited trypsin and elastase and had a molecular weight of 
approximately 110,000 daltons en | Sephadex G100 SF and 57,000 
daltons using sodium dodecyl sulfate (SDS) electrophoresis. The 
addition of 215 pg/ml AAT to alveolar macrophages inhibited their 
migration by 28% compared to alveolar macrophages without AAT. 
However, results show that much higher concentrations of AAT 
areneeded to inhibit macrophage migration than those reported for 
MIF. In addition, differences in molecular weights of AAt and MIF 
rule out the possibility of their being similar molecules. Also, modu- 
lation of the alveolar macrophage at physiological concentrations by 
AAT suggests that the alveolar macrophage’s response to lympho- 
kines may be regulated by ATT. 


28035 (LF—S58, pp 400-405) Proliferative response to lung 
lavage. Hackett, N.A.; Henderson, R.F.; Sturm, M.M. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Kinetics of lung cell populations in the Syrian hamster were 
followed for four days after bronchopulmonary lavage with saline. 
Lavage caused increased uptake of *H-thymidine into the lung; 
labeling was primarily in ciliated airways and alveolar macrophages 
at 18 hours wher lavage. Incorporation of label into Type II cells or 
the rest of the parenchyma (Type I, endothelial, fibroblasts, etc.) was 
not significantly increased. Labeling was in basal cells of airway 
regions in which cilia had been obliterated. Macrophages were 
significantly labeled at 18 hours after lavage suggesting division 
within the lung. There was no increase in the number of macro- 
phages in the alveoli and the presence of macrophages in airways 
suggested that they were migrating from alveolar areas. 


28036 Effects of age, season, and reproductive activity on hemo- 
grams of female Hereford cattle. Noonan, T.R.; Cross, F.H.; Reyn- 
olds, R.A.; Murphree, R.L. (Comparative Animal Research Lab., 
Oak Ridge, TN). Contract EY-76-C-05-0242. Am. J. Vet. Res.; 39: 
No. 3, 433-440(Mar 1978). 

Complete hematologic examinations of female Hereford cattle 
were done in April and October, starting when the animals were 1.5 
years old and continuing for 11 or 12 years. Changes with age, 
season, or lactation were considered significant if P < 0.05. Using 
this criterion, erythrocyte (RBC) and agranulocyte (lymphocyte and 
monocyte) counts, hemoglobin (Hb) concentrations, and packed cell 
volumes (PCV) decreased with age, but mean corpuscular Hb values 
and mean corpuscular Hb concentrations increased with age. In 
animals equal to or greater than 2.5 years, some seasonal effects were 
seen. Autumn values for RBC counts, PCV, Hb concentrations, and 
mean corpuscular volumes averaged about 6, 8, 7, and 3%, respec- 
tively, above spring values during 12 consecutive years. In 8 of 12 
years, platelet counts were higher in spring than in autumn. The 
possible role of parturition and lactation in causing seasonal change 
was evaluated retrospectively. In each of 11 calendar years, cows 
that had not borne a live calf during the 4 months before the April 
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measurements were classified as nonlactating. In all but the Ist year 
of the study, the mean RBC counts, PCV, and Hb concentrations in 
this group were significantly higher (P < 0.05) than corresponding 
values in cows that had borne and were nursing calves. nal 
variation of these measurements, however, was still clearly evident 
in these nonlactating animals. In 8 of 11 years, spring agranulocyte 
— were significantly lower (P < 0.05) in cows that had borne 
calves. 


28037 Frequency of IgA deficiency in blood donors and Rh 
negative women in Iceland. Gudmundsson, S.; Jensson, O. (Blood 
Bank, Reykjavik, Iceland). Acta Pathol. Microbiol. Scand., Sect. C; 85: 
87-89(1977). 
Sera from 6,842 individuals were tested for IgA deficiency, 
pate double and radial immunodiffusion. Sera containing less than 1 
100 ml of IgA were classified as deficient. The frequency of 
selective IgA deficiency among 4,799 blood donors investigated was 
1: 533, but 1:340 among 1,017 Rh negative women screened and 1:485 
for both groups combined. One of the nine IgA deficient blood 
donors detected belonged to a Ist cousin —eoey previously 
investigated, in which the mother also was deficient in IgA. One 
IgA deficient recipient was found among 704 hospital patients 
screened for this abnormality. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 28016 
PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 27900, 27957, 28052 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 26707, 26807, 26818, 26825, 
26892, 27876, 27877, 27957, 28130, 28131, 28132 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


IN VITRO 


28038 Radiation damage to DNA in aqueous solution: a compari- 
son of the response of the single-stranded form with that of the double- 
stranded form. Ward, J.F.; Kuo, I. (Univ. of California, Los Ange- 
— EY-76-C-03-0012. Radiat. Res.; 75: No. 2, 278-285(Aug 


A comparison is made of the responses to radiation in aqueous 
solution of single-stranded and double-stranded DNA. Three types 
of experiments were performed: pulse radiolysis observations of the 
DNA-OH. transient, measurement of neutral and alkali induced 
strand breaks, and assays of low molecular weight fragments of 
thymine released from the macromolecule. The results showed a 
marked effect of macromolecular structure on radiation response. A 
working hypothesis is developed that the nucleic acid bases are 
protected inside the double helix against the reactions of OH. free 
radicals. Thus native DNA does not respond as a mixture of monon- 
ucleotides. Thus care should be taken to use low radiation doses 
when studying radiation damage to DNA, large doses breaking 
down the macromolecular into a form which does not respond to 
radiation similarly to native DNA. 


28039 Photochemical studies and ultraviolet sensitization of Es- 
cherichia coli Thymidylate kinase by various substrate 
analogs. Chen, M.S.; Chang, P.K.; Prusoff, W.H. (Yale Univ. School 
of Medicine, New Haven, CT). J. Biol. Chem.; 251: No. 21, 6555- 
6561(1976). 

The effect of 5-iodo-2’-deoxyuridine monophosphate 
(IdUMP), various 5-halogenated-5’-azido-2',5’ -dideoxyuridine de- 
rivatives, 2'-deoxy-6-azauridine (AzdUrd), and its halogenated ana- 
logs on the ultraviolet sensitization of Escherichia coli thymidylate 
kinase has been investigated. Only those compounds iodinated in 
— 5 enhance the rate of ultraviolet inactivation of this enzyme. 

owever, 5’-azido nucleosides with iodo, bromo, chloro, or fluoro 
substituents in ition 5 neither protect nor sensitize thymidylate 
kinase to ultraviolet inactivation. Thymidine 5'-monophosphate par- 
tially protects the enzyme against ultraviolet inactivation either in 
the presence or absence of ultraviolet-sensitizing iodinated analogs. 
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Magnesium ion does not enhance the ultraviolet inactivation of 
thymidylate kinase by 5-iodinated nucleoside analogs. The kinetic 
data support an active site-directed enhancement of the enzyme to 
ultraviolet inactivation by 5-iodo-2'-deoxyuridine monophosphate, 
since the concentration of IdUMP required to attain 50% maximal 
enhancement is 0.24 mM which is in good agreement with its K/sub 
i/ of 0.18 mM. When either ['*°I]IGUMP or [2-'*C]IGUMP was 
irradiated with the enzyme, both radioactivities were associated with 
the enzyme, however only with the *C analog was the amount 
bound at half-saturation essentially equal to the amount required to 
inactivate the enzyme by 50%. These data support the hypothesis 
that the active entity in the enhancement by IdUMP of thymidylate 
kinase inactivation during ultraviolet irradiation is the uridylate free 
radical which is formed photochemically from IdUMP. 


IN MICROORGANISMS 
REFER ALSO TO CITATION(S) 27357, 28048 


28040 Relative rates of repair of single-strand breaks and postir- 
radiation DNA degradation in normal and induced cells of Escherichia 
coli, Pollard, E.C.; Fugate, J.K. Jr. (Pennsylvania State Univ., Uni- 
versity Park). Biophys. J.; 24: No. 2, 429-437(Nov 1978). 

Labeled DNA from irradiated Escherichia coli cells was 
studied on an alkaline sucrose gradient without acid precipitation of 
the DNA. This enabled the observation of both DNA repair and 
DNA degradation. The use of a predose of ultraviolet light (uv) 
caused induction of an inhibitor of postirradiation DNA degradation 
in le A* strains. The effect of this induction on both the repair of 
single-strand breaks and DNA degradation was followed in strains 
WU3610 (uvr*) and WU3610-89 (uvr~). The repair process was 
more rapid than the degradation, and when degradation was inhibit- 
ed more repair was apparent. Cells that were lex” (B/sub s-1/ and 
AB2474) could not be induced for inhibition of degradation. Never- 
theless, by observation at short times repair could be seen clearly. 
This repaired DNA was degraded, suggesting that the signal for 
DNA degradation is not a single-strand break. 


IN ANIMALS 


28041 Radiation lesion to liver DNA of rats exposed to radiation 
during flight aboard the Kosmos-690 biosatellite. Komolova, G.S.; 
Makeeva, V.F.; Egorov, I.A.; Tigranyan, R.A.; Grigor’ev, Yu.G. 
Space Biol. Med. (USSR) (Engl. Transl.); 12: No. 5, 26-30(26 Oct 
1978). 

Translated from Kosm. Biol. i Aviakosmicheskaya Med.; 12: 
No. 5, 21-23(1978). 

A prime role is attributed to disturbances in DNA structure of 
nuclear chromatin as the mechanisms of radiation lesions in living 
cells. For this reason, it may be assumed that a change in the 
biological effectiveness of radiation delivered to animals under con- 
ditions that are extreme for vital functions, including space flight, 
may occur via modification of radiolesions in chromatin DNA. For 
this reason, the DNA of rats exposed to radiation from an onboard 

gamma source in the course of an actual space flight in the Kosmos- 
690 biosatellite was examined. 


EXTERNAL SOURCE 


28042 Quantitative analyses of radiation- and chemical-induced 
lethality and mutagenesis in Chinese hamster ovary cells. Hsie, A.W.; 
O'Neill, J.P.; Couch, D.B. (Oak Ridge National Lab., TN). Radiat. 
Res.; 76: No. 3, 471-492(Dec 1978). 

The Chinese hamster ovary cell/hypoxanthine-guanine phos- 
phoribosy] transferase (CHO/HGPRT) mutational assay selects for 
mutant clones, of which greater than 98% are deficient in HGPRT 
enzyme activity. This system sensitively determines the mutagenicity 
of a variety of chemical and physical agents. With all chemical 
mutagens studied, mutation induction increases linearly with increas- 
ing mutagen concentration, without an apparent threshold effect. 
Direct-acting alkylating agents were used to study the interrelation- 
ships among chemical structure, cellular lethality, and mutagenic 
activity. Physical agents such as uv and x irradiation and various 
light sources were also studied. Among a total of 42 agents with 
documented carcinogenic or noncarcinogenic activity, the correla- 
tion with mutagenic activity in the CHO/HGPRT system was 
95.2% (40/42). 


28043 Radiation-induced cellular reproductive death and chromo- 
some aberrations. Bedford, J.S. (Colorado State Univ., Fort Collins); 
Mitchell, J.B.; Griggs, H.G.; Bender, M.A. Radiat. Res.; 76: No. 3, 
573-586(Dec 1978). 

if a major mode of cell killing by ionizing radiation is the 
death of cells containing visible chromosomal aberrations, as for 
example from anaphase-bridge formation at mitosis, then cells bear- 
ing such aberrations should be selectively eliminated from the popu- 
lation, resulting in an increased survival potential for the population 
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remaining at each succeeding cell generation. Using synchronized 
V79B Chinese hamster cells, we measured the aberration frequency 
and the colony-forming ability of mitotic cells at each of the first 
three generations following irradiation in G1. Cells were resynch- 
ronized by mechanial harvest at each succeeding mitosis after irra- 
diation in order to avoid mixing of generations in the cell population 
at later sampling times. As anticipated, the chromosome aberration 
frequencies decreased markedly from the first to the second and 
from the second to the third mitosis. The surviving fraction, howev- 
er, was virtually the same for plating assays carried out immediately 
after irradiation, at the first, or at the second mitosis. The surviving 
fraction was significantly higher for cells reaching the third postirra- 
diation mitosis. Survival and aberration frequencies were assayed 
again at approximately the fourteenth postirradiation division, by 
which time the irradiated and control populations were not signifi- 
cantly different. 


28044 Effect of negative pions on cells plated on glass and plastic 
surfaces. Raju, M.R.; Amols, H.I.; Robertson, J.B. (Los Alamos 
Scientific Lab., NM). Radiat. Res.; 75: No. 2, 439-442(Aug 1978). 

Chinese hamster cells (line V79) plated on glass and plastic 
surfaces were exposed to pions at the peak position in the depth dose 
curve (peak width, approximately 3 cm) to ascertain whether signifi- 
cant differences in cell killing are obtained at interfaces of materials 
of different atomic composition such as bone and soft tissue. No 
significant differences in cell killing were observed. 


28045 Ataxia telangiectasia: an inherited human disease involving 
radiosensitivity, malignancy and defective DNA repair. Paterson, 
M.C.; Smith, B.P.; Knight, P.A.; Anderson, A.K. (Chalk River 
Labs., Ont.). pp 207-218 of Research in photobiology. Castellani, A 
(ed.). New York, NY; Plenum Publishing Corp. (1977) 

A unique feature of ataxia telangiectasia (AT), a hereditary 
multisystem disease, is extreme sensitivity to ionizing radiation, ob- 
served both clinically and in cell culture. Hence, we have measured 
the DNA repair capabilities of ten diploid fibroblast strains derived 
from unrelated AT donors, following anoxic Co y-irradiation. 
Compared to two control strains, six of the ten mutant strains are 
markedly deficient in y-induced repair replication. Two defective 
strains were defined further. While capable of rejoining single-strand 
breaks normally, both are impaired in the initial incision step in 
excision repair of base defects, assayed as ‘y-modified sites sensitive 
to a Micrococcus luteus endonuclease activity. Cell fusion studies 
assign three repair-deficient strains to two complementation groups; 
this result, coupled with a normal repair-replication ability in four of 
the ten AT strains, indicates genetic heterogeneity in the disease. AT 
strains appear otherwise normal, including their ability to repair uv 
damage. Aside from providing molecular insight into this complex 
disorder, our findings characterize AT as a y-ray analogue of the uv- 
sensitive skin disease, xeroderma pigmentosum. Moreover, since AT 
patients are cancer-prone, faulty DNA repair is implicated in neo- 
plastic transformation. Finally, given that impaired embryonic differ- 
entiation best explains the clinical features of AT and defective 
DNA repair is of etiological relevance, we are led to conclude that 
DNA damage can lead to congenital malformations; thus, enzymatic 
DNA repair processes play a vital role in normal neonatal develop- 
ment. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 28040 


28046 (COO—2486-369) DNA replication and the repair of DNA 
strand breaks in nuclei of Physarum polycephalum. Progress report, 
September 1, 1977—July 31, 1978. Brewer, E.N.; Nygaard, O.F.; 
Kuncio, G. (Case Western Reserve Univ., Cleveland, OH (USA). 
Div. of Radiation Biology). 1 Aug 1978. Contract EY-76-S-02-2486. 
llp. Dep. NTIS, PC A02/MF AOl. 

Isolated nuclei and intact plasmodia of Physarum contain a 
heat-stable stimulator of nuclear DNA replication. This substance 
has been purified extensively and found to contain both protein and 
carbohydrate. The molecular weight, estimated by gel filtration, is 
ca. 30,000 d. The purified material does not exhibit DNA polymerase 
or DNase activity, and does not stimulate DNA polymerase activity 
per se. In the presence of the stimulatory factor, DNA chain 
elongation occurs at an elevated rate, and continues for a longer time 
than in its absence, but Ge nuclei are not stimulated to initiate DNA 
synthesis. Double-strand breaks in nuclear DNA of irradiated plas- 
modia are repaired in vitro to a greater extent following nuclear 
isolation during Ge, and the DNA of unirradiated plasmodia is less 
susceptible to double-strand breakage during cell-free nuclear incu- 
bation, than is the DNA of S-phase nuclei. This correlation suggests 
a common basis for both observations, for example an increase in 
deoxyribonuclease activity or a decrease in DNA ligase activity 
during the S period. This, in turn, may account for the cell cycle- 
dependent sensitivity of this organism, in terms of mitotic delay, to 
ionizing radiation. 
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28047 Effect of ionizing radiation on nucleoside metabolism in 
Physarum polycephalum. Evans, H.H.; Littman, S.R.; Evans, T.E. 
(Case Western Reserve Univ., Cleveland, OH). Radiat. Res.; 76: No. 
3, 596-609(Dec 1978). 

The pool sizes and specific activities of deoxynucleoside 
triphosphates (4NTPs) were determined in control and irradiated S- 
phase plasmodia of Physarum polycephalum following incubation in 
the presence of labeled deoxynucleosides. Irradiation (10-kR “Co y 
radiation) was found to increase the intraplasmodial concentrations 
of all four dNTPs to a similar extent (127 to 158% of the control 
value). The increase in dNTP concentrations generally paralleled a 
radiation-induced decrease in the rate of DNA synthesis. The results 
suggest that the increase in dNTP levels is caused by a reduction in 
the rate of their utilization for DNA synthesis. The effect of irradia- 
tion on the specific activity of the dNTPs depended upon the labeled 
precursor utilized. Thus, when thymidine, deoxyadenosine, or deox- 
yuridine was used, the specific activities of TTP, dATP, or TTP, 
and dCTP, respectively, were reduced to about 50% of the control 
values. However, when deoxycytidine was used as the labeled 
precursor, the specific activities of dCTP and TTP were either 
unchanged or actually increased in the irradiated samples. It is 
concluded that the phosphorylation of deoxycytidine is increased in 
irradiated plasmodia. 


28048 Radiation-induced damage in Escherichia coli B: the effect 
of superoxide radicals and molecular oxygen. Samuni, A.; Czapski, G. 
(Hebrew Univ., Jerusalem, Israel). Radiat. Res.; 76: No. 3, 624- 
632(Dec 1978). 

The roles of superoxide radicals and of molecular oxygen in 
the radiodamage of Escherichia coli B suspended in dilute phosphate 
buffer were studied. The presence of high concentrations of polyeth- 
ylene glycol in the y-irradiated cell suspensions had no effect on 
bacterial radiosensitivity. This indicated that the damage was primar- 
ily endogenous, i.e., originated intracellularly. Saturation of the cell 
suspensions with N2O doubled the radiosensitivity, thus indicating 
that OH radicals were responsible for the majority of the e 
(indirect radiation effect). The presence of oxygen either in 
absence or —— of N2O brought about roughly a threefold 
increase in the radiosensitivity. Since in the presence of N2O all e/ 
sub ag/~ were scavenged by the nitrous oxide rather than by oxygen, 
this shows that superoxide radicals played no role in the bacterial 
radiodamage. Our results substantiate the attribution of the oxygen 
effect to a direct interaction of O2 with the OH-damaged sites on 
vital biomolecules and exclude any significant contribution of e/sub 
aq$~ and O° to the cellular radiodamage. 


28049 Accelerated aging in combined stress environments. Gillen, 
K.T. (Sandia Labs., Albuquerque, NM). pp 715-724 of Environmen- 
tal degradation of engineering materials. Louthan, M.R. Jr.; McNitt, 
R.P. (eds.). Blacksburg, VA; Virginia Polytechnic Inst. and State 
Univ. (1977). 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 

Accelerated aging is useful in estimating the lifetime of a 
component. If under ambient conditions a single environmental 
variable is the predominant cause of the aging process, accelerated 
aging is often accomplished by raising the level of this variable 
above its ambient value. The relationship between the mean time to 
failure and the value of the accelerated environmental variable is 
extrapolated to ambient conditions in order to estimate the ambient 
lifetime of the component. The ambient deterioration of a compo- 
nent can be due to a combination of two or more environmental 
stresses. Synergism is sometimes important in such cases so that the 
deteriorating effects of the various environments are not additive. 
Because of complications caused by synergistic effects, no general 
method currently exists for carrying out accelerated aging in com- 
bined environments. A general phenomenological model potentially 
applicable to combined environment situations is proposed. 
model is applied to literature data on the thermoradiation steriliza- 
tion of Bacillus subtilis var niger for which significant synergistic 
effects were found for combined thermal and radiation environ- 
ments. The proposed model does an excellent job in predicting the 
experimental data. 


MAN 
REFER ALSO TO CITATION(S) 26239, 27641, 28096 


28050 (BNL—25281) Status of human chromosome aberrations 
as a biological radiation dosimeter in the nuclear industry. Bender, 
M.A. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con: 
tract EY-76-C-02-0016. 38p. (CONF.781215—2). Dep. NTIS, PC 
A03/MF AOl1. 

From IAEA advisory group Routine use of chromosome 
analysis in radiation protection; Paris, France (5 Dec 1978). 

It seems that the determination of peripheral lymphocyte 
chriomosome aberration levels is now firmly established as a means 
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of biological dosimetry of great value in many phases of the nuclear 
industry. In the case of large external exposure it can provide 
valuable quantitative estimates, as well as information on dose distri- 
bution and radiation quality. In the case of routine occupational 
exposures the technique is more qualitative, but is of value particu- 
larly in resolving uncertainties as to whether suspected overexpo- 
sures did in fact occur. Where workers accumulate burdens of 
internal emitters, aberration analysis provides a valuable, though at 
present quite qualitative indicator. In spite of the expense of cytoge- 
netic analyses, they are of sufficient value to justify much more 
widespread application, particularly in high risk situations. 


28051 (CONF-781090—1) Interspecific comparisons of the sensi- 
tivity to chromosome aberration production by x rays. Brewen, J.G. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 8p. Dep. NTIS, PC A02/MF AO1. 

From Workshop on radiation-induced chromosome oberra- 
tions for genetic risk evaluation in man; Edinburgh, UK (23 Oct 
1978). 

It is concluded that arm number probably plays a minor role, 
if any, in the relative radiosensitivity of a species. Instead the 
reported differences are probably a reflection of inherent basic 
biological mechanisms of repair that vary from one order of mam- 
mals to the next. It should be added, however, that the ultimate goal 
of all of these studies is to make a reasonable risk estimate for man. 
In that context the best approach is that of conservatism and the 
current data on mouse and man suggest that man has 1.5 to 2.0 times 
the risk of mice for chromosome rearrangement induction by x rays. 


28052 (LBL—8667) Perspectives of decision- and estima- 
tion of risk in populations exposed to low levels of ionizing radiations. 
Fabrikant, J.I. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.; California Univ., San Francisco (USA). Dept. of Radiol- 
ogy). Jan 1979. Contract W-7405-ENG-48. 43p. (CONF-790122—2). 
Dep. NTIS, PC A03/MF AO1. 

From Annual meeting of the American Association for the 
Advancement of Science; Houston, TX, USA (3 Jan 1978). 

The setting of any permissible radiation level or guide re- 
mains essentially an arbitrary procedure. Based on the radiation risk 
estimates derived, any lack of precision does not minimize either the 
need for setting public health policies nor the conclusion that such 
risks are extremely small when compared with those avialable of 
alternative options, and those normally accepted by society as the 
hazards of everyday life. When compared with the benefits that 
society has established as goals derived from the necessary activities 
of medical care and energy production, it is apparent that society 
must establish appropriate standards and seek appropriate control- 
ling procedures which continue to assure that its needs are being met 
with the lowest possible risks. This implies continuing decision- 
making processes in which risk-benefit and cost-effectiveness assess- 
ments must be taken into account. Much of the practical information 
necessary for determination of radiation protection standards for 
public health policy is still lacking. It is now assumed that any 
exposure to radiaion at low levels of dose carries some risk of 
deleterious effects. However, how low this level may be, or the 
probability, or magnitude of the risk, still are not known. Radiation 
and the public health becomes a societal and political problem and 
not solely a scientific one. Our best scientific knowledge and our best 
scientific advice are essential for the protection of the public health, 
for the effective application of new technologies in medicine, and for 
guidance in the production of energy in industry. Unless man wishes 
to dispense with those activities which inevitably involve exposure 
to low levels of ionizing radiations, he must recognize that some 
degree of risk, however small, exists. In the evaluation of such risks 
from radiation, it is necessary to limit the radiation exposure to a 
level at which the risk is acceptable both to the individual and to 
society. 


28053 (N—78-25758) A note on the tissue star dose in personnel 
radiation monitoring in space. Schaefer, H.J. (West Florida Univ., 
Pensacola (USA). Faculty of Physics). Apr 1978. Contract NAS9- 
15417. 17p. (NASA-CR—151724). NTIS PC A02/MF AO1. 

Secondaries from nuclear interactions of high-energy prima- 
ries in the body tissues themselves contribute substantially to the 
astronaut’s radiation exposure in space. The so-called tissue star dose 
is assessed from the prong number distribution of disintegration stars 
in emulsion. Prong counts of 1,000 emulsion stars from the Apollo- 
Soyuz mission reported earlier were re-evaluated. The original 
scores were divided into sets of 250, 500, 750, and 1,000 emulsion 
stars and the respective prong number distributions established. The 
statistical error of the gelatin star number for the four consecutively 
larger was found to vary, on the 67 percent confidence level, from 
+ or - 25 percent for the count of 250 emulsion stars to + or - 11 
percent for 1,000 stars. Seen in the context of the other limitations of 
the experimental design, the lowest effort of prong-counting 250 
stars appears entirely appropriate. 
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28054 (PB—282500) Radiation safety for x-ray diffraction and 
fluorescence analysis equipment. American National Standard. Block, 
S. (American National Standards Inst., New York). May 1978. 23p. 
NTIS PC A02/MF AOl1. 

The standard reviews the types of injuries resulting from 
accidental exposure to ionizing radiation resulting from the oper- 
ation of x-ray diffraction and fluorescence analysis equipment, estab- 
lishes equipment design criteria, sets up requirements for approved 
operating procedures, and recommends the establishment of health 
surveillance, and personnel monitoring programs. The circumstances 
under which operation of equipment must be limited to specially 
designated areas equipped with radiation barriers and warning signs 
are set forth. Maximum permissible dose limits established by the 
National Council on Radiation Protection and Measurement are 
stated. A list of references to selected articles on various aspects of 
radiation safety is given and notes on the detection and measurement 
of radiation from x-ray diffraction and fluorescence analysis equip- 
ment are included in an appendix. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 28041, 28051 


28055 (LF—S8, pp 209-212) Treatment of acute lung injury from 
external irradia’ 


gamma tion with an inhaled corticosteroid. Muggen- 
a B.A.; Benjamin, S.A.; Mauderly, J.L.; Mokler, B.V.; Snipes, 
5 Wolff, R. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

This experiment was designed to evaluate an inhaled corticos- 
teroid as a treatment for external gamma irradiation of the lung. Six 
Beagle dogs were periodically exposed to external gamma irradia- 
tion to the thorax from a cobalt-60 source, resulting in a total dose of 
4900 rads in 18 days. Three of these dogs were treated with an 
inhaled corticosteroid 128 times over a 238-day period. Daily dosage 
was from 1 to 2 mg of material. Six other dogs were in the 
experiment but were not exposed to the cobalt-60 source. Three of 
these dogs also inhaled the corticosteroid material. All of the cobalt- 
60 exposed dogs developed radiation pneumonitis. The untreated 
dogs had signs of the disease 30 days earlier than the treated dogs. 
Signs were related to restrictive lung disease progressing to respira- 
tory insufficiency and failure. The findings from pulmonary function 
evaluations, thoracic radiographs and radioisotopic lung scans corre- 
lated well. All of the irradiated dogs also had leucopenia due to low 
lymphocyte and eosinophil counts. These blood cell changes oc- 
curred by one week into the ©Co exposures and continued to the 
end of the study. The irradiated, untreated dogs died at 134 or 152 
days after exposure. One dog was euthanized 240 days after exposure 
in pulmonary insufficiency. The dogs exposed to “Co and treated 
with corticosteroid died on days 249, 264, and 319 after the first 
®°Co exposure. No signs of illness were noted in the six dogs not 
exposed to ©Co. These findings suggest that treatment with an 
inhaled corticosteroid delayed the onset of radiation pneumonities 
and resulted in a longer life span. It had no effect on the white blood 
cell counts. 


28056 Endocrine function and reproductive impairment in an 
irradiated population of the lizard Uta stansburiana. Pearson, A.K. 
(Univ. of California, Berkeley); Licht, P.; Nagy, K.A.; Medica, P.A. 
Radiat. Res.; 76: No. 3, 610-623(Dec 1978). 

Gonadal changes in lizards (Uta stansburiana) exposed to 
chronic low levels of y radiation (1.5 to 10 R/day) under field 
conditions are described, and attempts to evaluate endocrine in- 
volvement in these changes are made. Reproductive impairment in 
irradiated males was demonstrated during the breeding season by 
reduced testes weights and by seminiferous tubules devoid of germ 
cells. Ultrastructural morphology of Leydig cells, plasma testoster- 
one levels, and developed accessory sex structures indicatedd normal 
steroidogenesis in such males; cytology of the pituitary gonadotropes 
and pituitary gonadotropin content indicated normal gonadotropin 
levels. These findings suggest that low levels of radiation affect the 
spermatogenic process directly, rather than through damage to the 
pituitary. Comparable irradiation caused complete resorption of 
ovarian tissue in some female Uta. The oviducts were atrophic and 
the pituitary gonadotropes hyperactive. Resemblance of gonado- 
tropes to those of castrated animals and reduced pituitary hormone 
content suggests elevated levels of gonadotropin production, prob- 
ably due to the absence of ovarian steroid feedback in affected 
animals. The continued mitotic activity of oogonia in adult reptiles 
and their limited number contributed to the vulnerability of germinal 
tissue in irradiated female lizards. Destruction of the germ cells was 
accompanied by resorption of all ovarian tissue including steroido- 
genic elements. Thus, in females as in males, radiation appears to 
damage gametogenesis rather than pituitary function. 
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28057 Histological and histochemical studies of the liver of rats 
flown aboard Kosmos-690 biosatellite. Yakovleva, V.I. Space Biol. 
Med. (USSR) (Engl. Transl.); 12: No. 5, 31-34(26 Oct 1978). 

Translated from Kosm. Biol. Aviakosmicheskaya Med.; 12: 
No. 5, 24-26(1978). 

This work is part of a comprehensive study of the biological 
effects of long-term radiation on rats flown aboard Kosmos-690 for 
20.5 days. The results of morphological studies of the rat liver 
irradiated aboard the biosatellite are discussed. 


28058 State of spermatogenesis in rats flown aboard Kosmos-690 
biosatellite. Plakhuta-Plakutina, G.I. Space Biol. Med. (USSR) (Engl. 
Transl.); 12: No. 5, 35-40(26 Oct 1978). 

Translated from Kosm. Biol. Aviakosmicheskaya Med.; 12: 
No. 5, 26-31(1978). 

In studying the modifying effects of space flight factors on 
radiosensitivity of various physiological systems of the body, of 
definite interest is the reaction of critical organs, in particular the 
testes, which have a high degree of heterogenic sensitivity of sper- 
matogenic epithelium. Impairment of proliferative activity of testicu- 
lar epithelium is largely related to the radiovulnerability of cells of 
the stem type, spermatogonia. In determining the modifying effects 
of weightlessness and other factors of space flights, it is necessary to 
compare the cytological state and quantitative evaluation of the 
incidence of spermatogonia, spermatocytes, spermatids, and sperma- 
tozoa in order to determine the possible injury to specific stages of 
spectrogenesis, depending on the radiation doses during space flights 
and in ground-based model experiments. The effects of radiation 
under weightless conditions on the reproductive glands of 30 male 
Wistar rats flown aboard Kosmos-690 and submitted to prolonged ‘y 
radiation on the 10th day of the flight were investigated. 


28059 Rat behavior in maze after flight aboard Kosmos-690 
biosatellite. Livshits, N.N.; Apanasenko, Z.I.; Kuznetsova, M.A.; 
Mayzerov, E.S. Space Biol. Med. (USSR) (Engl. Transl.); 12: No. 5, 
41-46(26 Oct 1978). 

Translated from Kosm. Biol. Aviakosmicheskaya Med.; 12: 
No. 5, 31-35(1978). 

It was previously demonstrated that radiobiological effects 
can change appreciably in space flights. However, there is no 
information in the known literature concerning the effects of inflight 
radiation on higher nervous activity (HNA). Yet this is an important 
question, since mental efficiency depends largely on the state of 
HNA. It was established in model laboratory experiments that 
dynamic factors (acceleration and vibration) modify the effect of 
radiation on HNA. For this reason, it was necessary to investigate 
the effect on HNA of radiation combined with the factors occurring 
in space flights. 


28060 Changes in blood sugar content of dogs exposed to chronic 
gamma radiation for 6 years. Akhunov, A.A. Space Biol. Med. 
(USSR) (Engl. Transl.); 12: No. 5, 47-52(26 Oct 1978). 

Translated from Kosm. Biol. Aviakosmicheskaya Med.; 12: 
No. 5, 35-39(1978). 

There have not been many studies of blood sugar concentra- 
tion in animals exposed to chronic gamma radiation, and the results 
thereof are contradictory. Therefore, data on blood sugar levels in 
dogs during a 6-year exposure to gamma radiation and after discon- 
tinuation thereof are reported. 


28061 Comparative analysis of causes of animal deaths during 
chronic exposure to gamma radiation and the aftereffect period. Ya- 
kovleva, V.I.; Pankova, A.S. Space Biol. Med. (USSR) (Engl. 
Transl.); 12: No. 5, 117-121(26 Oct 1978). 

Translated from Kosm. Biol. Aviakosmicheskaya Med.; 12: 
No. 5,82-84(1978). 

Numerous and diverse data have been obtained on the effects 
on dogs of low doses of chronic, external gamma radiation from 
previous experiments. A comparative study was made of the causes 
of animal deaths in the course of a similar experiment and at different 
postradiation times. The most prominant cause of death was malig- 
nant tumors induced by the chronic low dose rate exposure. 


28062 Effects of long-term and chronic radiation on hemopoiesis. 
Zukhbaya, T.M. Space Biol. Med. (USSR) (Engl. Transl.); 12: No. 5, 
122-125(26 Oct 1978). 

Translated from Kosm. Biol. Aviakosmicheskaya Med.; 12: 
No. 5,85-86(1978). 

Ionizing radiation is one of the adverse factors of space 
flights. The possibility of exposure to solar and galactic radiation 
makes it necessary to develop methods for assessing the radiation 
hazard and substantiating maximum permissible levels of long-term 
and chronic irradiation. Evaluation of the sequelae of such factors 
affecting repair capabilities of hemopoiesis is of definite interest, in 
view of the high radiosensitivity of the hemopoietic system, lesions 
to which not uncommonly determine the development and outcome 
of radiation pathology. The results of hematological studies in the 
course of long-term and chronic irradiation of rats are presented. 
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28063 Animal model of human disease. Setlow, R.B.; Woodhead, 
A.D.; Hart, R.W. (Brookhaven National Lab., Upton, NY). Am. J. 
Pathol.; 91: No. 1, 213-216(Apr 1978). 

Cells taken from specific tissues in donor fish can be treated in 
vitro, which allows precise physical and chemical measurements of 
the agent used. The cells are injected into homologous recipients, 
and the resulting lesions are scored in vivo a number of months later. 
We have shown that damage to DNA caused by ionizing radiation, 
by ultraviolet radiation, and by certain chemicals results in tumor 
development and hematopoietic lesions; when known specific 
damage to DNA was reversed in vitro, the recipient group of fish 
showed no lesions. We suggest that the fish model may be used to 
obtain information about the molecular effects, both physical and 
chemical, of injurious agents on animals. 


28064 Absence of photoreactivation of pyrimidine dimers in the 
epidermis of hairless mice following exposures to ultraviolet light. 
Ley, R.D.; Sedita, B.A.; Grube, D.D. (Argonne National Lab., IL). 
Photochem. Photobiol.; 27: 483-485(1978). 

The influence of photoreactivating light on the fate of uv- 
induced DNA damage has been measured in the epidermis of hair- 
less mice using damage-specific endonuclease from Micrococcus 
luteus. Groups of mice were exposed to varying fluences of uv at 
297 nm or from an FS40 fluorescent sun lamp to induce uv photo- 
products. The same fluence-dependent DNA damage was observed 
in high molecular weight epidermal DNA regardless of whether the 
mice were killed immediately, or maintained in the dark or under 
photorectivating light for 20 h after uv. Thus, no detectable photor- 
eactivation of uv-induced pyrimidine dimers could be demonstrated 
in mouse epithelial cells in vivo. 


28065 Culture of normal human blood cells in diffusion chamber 
systems. I. Granulocyte survival and proliferation. Chikkappe. G.; 
Carsten, A.L.; Chanana, A.D.; Cronkite, E.P. (Brookhaven National 
Lab., Upton, NY). Exp. Hematol.; 6: 28-36(1978). 

Blood cells from four normal volunteers were cultured in 
diffusion chambers (DC), made of Millipore (MDC) or Nuclepore 
(NDC) filters, in the peritoneal cavities of whole body X-irradiated 
(700 rad) mice. The total nucleated cell recovery from the two types 
of DC over 18 days indicates that the cells in DC persist and 
proliferate. The mature neutrophilic cells, metamyelocytes (Ms) + 
band forms (Ms) + segmented forms (Mz), survived with T'/2 of 29 
and 34 h in MDC and NDC, respectively. The reduction of the cells 
in the DC was surmised to be due to degeneration and death of the 
M:. The *H-diisopropylfluorophosphate (SHDFP) labeled M/sub 
6+7/ survival in MDC was slightly shorter than that of unlabeled 
cells, which may be explained on the basis of the loss of sHDFP 
(5.1%/day) from the cells. The eosinophils survived with an average 
T'/2 of 7.2 days (range 4.8 to 9.6), and the results were comparable 
in both types of DC. Formation of myeloblasts, promyelocytes, and 
neutrophilic, eosinophilic and basophilic myelocytes, occasional me- 
gakaryocytes and rare normoblasts in DC indicated that the normal 
human blood contains progenitors (pluripotent and/or committed 
stem cells) of hemopoietic cells. The neutrophilic cell recovery 
pattern was similar from both types of DC, but the total number 
recovered was always greater from NDC than from MDC. 


INVERTEBRATES 


28066 (CONF-781115—1) Origin of meiotic nondisjunction in 
Drosophila females. Grell, R.F. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/ 
MF AOl. 

From Workshop on systems to detect induction of aneuploidy 
by environmental mutogens; Savannah, GA, USA (5 Nov 1978). 

Meiotic nondisjunction can be induced by external agents, 
such as heat, radiation, and chemicals, and by internal genotypic 
alterations, namely, point mutations and chromosomal rearrange- 
ments. In many cases nondisjunction arises from a reduction or 
elimination of crossing-over, leading to the production of homolo- 
gous univalents which fail to co-orient on the metaphase plate and to 
disjoin properly. In some organisms, e.g., Drosophila and perhaps 
man, distributive pairing [i.e., a post-exchange, size-dependent pair- 
ing] ensures the regular segregation of such homologous univalents. 
When a nonhomologous univalent is present, which falls within a 
size range permitting nonhomologous recognition and pairing, dis- 
tributive nondisjunction of the homologues may follow. Examples of 
nondisjunction induced by inversion heterozygosity, translocation 
heterozygosity, chromosome fragments, radiation, heat, and recom- 
bination-defective mutants are presented 


BASIC STUDIES 


28067 Effect of accelerations combined with radiation on occur- 
rence of gene mutations in the drosophila. Rostopshina, A.V. S, a 
Biol. Med. (USSR) (Engl. Transl.); 12: No. 5, 126-128(26 Oct 1978). 
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Translated from Kosm. Biol. Aviakosmicheskaya Med. 12: 
No. 5, 86-88(1978). 

Researchers have long been concerned with the effects of 
altered gravity on animals and plants. However, the results of studies 
in this area are somewhat contradictory. For example, Stubbe main- 
tains that accelerations have a mutagenic effect on plants. Reddi, 
who investigated the effects of accelerations on drosophila, conclud- 
ed that accelerations did not induce mutations. Others report on the 
biological effectiveness of the combination of accelerations and 
radiation. In view of the fact that this question continues to be 
debatable, the effect of accelerations combined with radiation on the 
onset of gene mutations, namely recessive, sex-linked lethal muta- 
tions, in drosophila was investigated. It was found that acceleration 
presented prior to irradiation significantly increased the number of 
mutations induced by radiation. 


MAN 
REFER ALSO TO CITATION(S) 27868, 28050, 28096 


ANIMALS 


28068 (LF—58, pp 57-61) Toxicity of inhaled beta-emitting ra 
Hahn, F.F.; McClellan, RO., 


dionuclides: an experimental approach. 
Benjamin, S.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

An experimental approach to evaluation of the toxicity of 
inhaled beta-emitting radionuclides in laboratory animals is de- 
scribed. These radionuclides are being studied in both relatively 
soluble (®SrCh, '**CeCls, °' YCls, *7CsCl) and relatively insoluble 
aerosol forms (%Y, *'Y, '*Ce and Sr in fused aluminosilicate 
particles). Initial lung or whole-body radionuclide burdens were 
selected to result in early deaths due to severe lesions at the highest 
exposure levels, and more subtle changes, such as neoplasia, at the 
lower levels. The organs affected vary depending on the solubility 
and chemical characteristics of the isotope. For radionuclides in- 
haled in relatively soluble forms, long-term effects have been seen in 
the liver, skeleton, respiratory tract and other tissues. In contrast, 
long-term effects seen in the dogs exposed to relatively insoluble 
forms have been mainly associated with the lung and contiguous 
tissues. In all experiments, emphasis is placed on an evaluation of the 
influence of radiation dose rate and total dose on the resulting dose- 
response relationship. Over the mid-range of exposure levels, it will 
be possible to compare the radiation dose and biological response 
relationships for the several radioactive aerosols with their different 
radiation dose patterns. These studies with young adult dogs are 
complemented with comparable studies in other species (mice, 
Syrian hamsters) and with animals of different ages (immature, 
aged). 


28069 (LF—S8, pp 62-65) Toxicity of inhaled ®°SrCl, in beagle 
dogs. XI. Muggenburg, B.A.; Rebar, A.H.; Benjamin, S.A.; Boecker, 
B.B.; Jones, R. K.; McClellan, R.O.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the metabolism, dosimetry, and effects of inhaled 
®SrClo in the Beagle dog are continuing in an effort to provide a 
basis for assessing the consequences of inhaling ®Sr such as might be 
released in certain nuclear accidents. Seventy-two dogs were ex- 
posed to aerosols containing ®Sr resulting in initial body burdens 
ranging from 2.5 to 250 wCi *Sr/kg body weight. Forty-eight of 
these dogs are being maintained for lifetime observation. Twenty- 
five unexposed dogs serve as controls. The long-term retained 
burden (LTRB) in these dogs ranged from 1 to 120 Ci Sr/kg. 
Twenty-four dogs with a mean LTRB of 38 wCi *Sr/kg have been 
assigned to a sacrifice study. Two of these dogs and one control dog 
were sacrificed at five days, one month and one year after inhalation 
of Sr. To date, 51 %Sr-exposed dogs have died or have been 
euthanized, six during the first 31 days after inhalation of Sr with 
bone marrow aplasia and 45 between 585 and 4236 days after 
inhalation of Sr. The latter group includes 12 dogs with bone- 
related hemangiosarcomas, 16 with osteosarcomas, three with fibro- 
sarcomas, three with osteochondrosarcomas, one with 
osteochondrofibrosarcoma, two with leukemia, one with a baso- 
squamous carcinoma of the skull, one with a squamous cell carcino- 
ma of the maxilla, one with a squamous cell carcinoma of the frontal 
sinus, one with a hemangiosarcoma of the heart, one with a myxosar- 
coma of the skull, one with transitional cell carcinoma, one with 
bronchioalveolar carcinoma, one with an epileptic seizure, one with 
pneumonia, one with cerebellar hemorrhage and three with a malab- 
sorption syndrome (five dogs had both a hemangiosarcoma and an 
osteosarcoma). 
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28070 (LF—S8, pp 66-68) Toxicity of inhaled *' YC; in beagle 
dogs. XI. Muggenburg, B.A.; Rebar, A.H.; Benjamin, S.A.; Boecker, 
B.B.; Jones, RK. McClellan, R.O.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the metabolism, dosimetry and effects of inhaled 
*YCls in Beagle dogs are being continued to provide information 
that will aid in assessing the biological consequences of nuclear 
accidents in which *Y or other radionuclides that produce a similar 
radiation dose pattern may be released. Forty-two dogs with *'Y 
initial body burdens from 64 to 1300 wCi/kg body weight were 
placed in four groups with mean lung burdens of 310, 180, 75 and 40 
uCi/kg body weight. These dogs and 12 control dogs are being 
maintained for lifetime observation. An additional group of four 
dogs with a mean initial *Y body burden of 180 wCi/kg body 
weight were placed in a sacrifice study. Twenty-one of the exposed 
dogs have died and two of the control dogs have died. Eleven dogs 
within the highest activity level groups died or were euthanized at 
12 to 33 days after inhalation of “Y with changes related to severe 
bone marrow damage and associated pancytopenia. Two dogs died 
approximately one year after *'Y inhalation with convulsive seizures 
that were presumed to be unrelated to the *'Y exposure. Seven *'Y- 
exposed dogs died or were euthanized due to neoplasms 2000 to 3341 
days after exposure. Three dogs had nasal squamous cell carcinomas, 
one had a bronchioloalveolar carcinoma,'one, a mast cell sarcoma, 
one a mammary adenocarcinoma and one with a malignant lym- 
phoma. One dog died of renal failure 2660 days after exposure, one 
control dog died of empyema and another control dog died with a 
mammary adenocarcinoma. Serial observations are continuing on all 
surviving dogs. 


28071 (LF—S58, AEP 69-73) Toxicity of inhaled '‘*CeCl, in beagle 
dogs. XI. Rebar, Merickel, B.A.; Benjamin, S.A.; Boecker, 
B.B.; Jones, R. K; McClellan R.O.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the metabolism, dosimetry and effects of inhaled 
44CeCls in —_ dogs are being conducted to assess the biological 
consequences of inhaling '**Ce such as might be released in certain 
nuclear accidents. Studies on the organ distribution of inhaled 
44CeCls have shown that the '**Ce deposited in the lung is translo- 
cated at a moderately rapid rate to liver and skeleton and that 
significant radiation doses are accumulated by all three organs. Fifty- 
five dogs that inhaled '*CeCl; and 15 control dogs are being 
observed for their life span. The ***Ce dogs have long-term retained 
burdens with values ranging from 20 to 2900 Ci. Forty-five of the 
dogs exposed to '*CeCls have died; eight from 21 to 44 days after 
inhalation with severe bone marrow damage and associated pancyto- 
= two at 138 and 144 days with radiation pneumonitis; three 
rom 309 to 874 days with hepatic necrosis; one at 510 days with 
marrow aplasia; one at 375 days with pulmonary fibrosis; and 30 
from 799 to 4085 days, most with neoplasms or myeloproliferative 
disorders. In this last group, one dog had an osteosarcoma, five had 
squamous cell carcinomas of the nasal cavity (two also having 
ogy pulmonary neoplasms), six had hemangiosarcomas of the 
iver, one had a hemangiosarcoma of the nasal cavity, two had 
myelogenous leukemia, one had myelofibrosis with myeloid metapla- 
sia, one had spinal cord ependymomas, one had a malignant melano- 
ma (also an ependymoma) and two had mammary adenocarcinomas. 
Three dogs had primary pulmonary neoplasms including two with 
bronchogenic adenocarcinomas and one with an adenoma. Seven did 
not have malignant neoplasms. Two of these had severe myelomala- 
cia, one had pulmonary edema, three had congestive heart failure 
and one had diffuse hepatic lipidosis with severe hepatic degener- 
ation. 


28072 (LF—S8, pp 74-77) Toxicity of injected '*’CsCl in beagle 
dogs. X. Rebar, A.H.; Hanika-Rebar, C.; Benjamin, S.A.; Boecker, 
B.B.; Jones, R.K.; McClellan, R.O.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the metabolism, dosimetry and effects of intrave- 
nously administered '°7CsCl in the Beagle dog are being conducted 
to aid in assessing the biologic consequences of exposure to '°7Cs 
such as occurs in the event of certain nuclear accidents. Effects of 
the chronic, relatively uniform whole-body exposure produced by 
187Cs are being compared with other diverse radiation dose patterns 
resulting from inhalation of radioactive aerosols. Sixty-six dogs were 
entered into the study: six with a mean initial '*7Cs body burden of 
3780 Ci/kg and five groups of 12 dogs each with mean initial '°7Cs 
body burdens of 2820, 1940, 1420, 970 and 0 wCi/kg. Eighteen of the 
dogs injected with 187CsC] have died: 11 from 19 to 81 days after 
injection and cumulative whole-body doses of 860 to 1400 rads died 
with severe bone marrow damage and resultant pancytopenia; two at 
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2471 days and at 2707 days after injection and cumulative doses of 
690 and 1800 rads with a neurofibrosarcoma of the liver and a mast 
cell tumor of the skin; five from 693 to 3162 days after injection and 
cumulative doses of 840 to 2000 rads with shock, aspiration pneumo- 
nia, severe arthritis, renal amyloidosis and congestive heart failure. 
Three control dogs died; one at 647 days with auto-immune hemoly- 
tic anemia, one at 2442 days with renal amyloidosis and one at 3088 
days with disseminated complex mammary adenocarcinoma. Serial 
observations are continuing on the 36 '*7CsCl dogs and nine control 
dogs. The '*7CsCl dogs now alive have cumulative whole-body 
doses of 550 to 2200 rads from 2777 to 3031 days after injection. 


28073 (LF—S8, pp 78-82) Toxicity of ®°Y inhaled in a relatively 
insoluble form by beagle dogs. IX. Hobbs, C.H.; Hahn, F.F.; McClel- 
lan, R.O.; Mauderly, J.L.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the metabolism, dosimetry and biological effects of 
inhaled ®Y in fused aluminosilicate particles in the Beagle dog are in 
progress to assess the consequences of inhaling an energetic beta- 
emitting radionuclide that has a short effective half-life in the lung. 
A radiation dose-pattern study in which 12 dogs were sacrificed in 
pairs at 0, 2, 4, 6, 8 and 12 days after exposure has been completed. A 
longevity study is in progress in which 89 dogs were exposed to 
initial lung burdens ranging from 80 to 5200 wCi/kg body weight 
and 12 control dogs were exposed to stable yttrium in fused alumino- 
silicate particles. The short half-life and the relative insolubility of 
the *Y in this vector at the doses achieved resulted in a radiation 
insult to the lung and surrounding structures at a relatively high, but 
rapidly decreasing dose rate. To date, 42 dogs with cumulative doses 
to lung from 6600 to 70,000 rads have died from 7.5 to 2627 days 
after exposure. Forty-seven exposed dogs and 12 control dogs 
remain alive 2374 to 2930 days after exposure and will continue to be 
studied for the remainder of their life span. 


28074 (LF—58, pp 83-86) Toxicity of *Y inhaled in a relatively 
insoluble form by beagle dogs. VIII. Hobbs, C.H.; Hahn, F.F.; Mc- 
Clellan, R.O.; Mauderly, J.L.; Muggenburg, B.A.; Pickrell, J.A. Dec 
1977. 


In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies of the radiation hazards due to inhalation of *'Y in 
fused aluminosilicate particles have been undertaken in Beagle dogs 
to assess the biological consequences of inhaling a relatively insolu- 
ble, energetic beta emitter with an intermediate effective half-life in 
the lung. A radiation-dose pattern study in which 30 dogs were 
serially sacrificed from 0 to 320 days after inhalation exposure to *'Y 
in fused aluminosilicate particles has been completed. A longevity 
study is in progress in which 96 dogs were exposed to achieve initial 
lung burdens ranging from 11 to 300 pCi *Y in fused aluminosili- 
cate particles/kg body weight and 12 dogs were exposed to stable 
yttrium in fused aluminosilicate particles. To date, 52 dogs have died 
in the longevity study between 113 and 2514 days after exposure. 
Forty of these dogs, with cumulative radiation doses to lung be- 
tween 8,300 and 60,000 rads, died with clinicopathologic findings of 
radiation pneumonitis and/or pulmonary fibrosis at 113 to 1011 days 
after exposure. Eleven dogs that died between 1115 and 2376 days 
after exposure with cumulative doses to lung ranging from 16,000 to 
25,000 rads had pulmonary carcinomas. One of these dogs also had a 
mediastinal hemangiosarcoma. One dog that died at 1847 days after 
exposure with a cumulative dose to lung of 9,700 rads, had a 
hemangiosarcoma of the spleen. Four exposed dogs, alive from 2206 
and 2669 days after exposure with doses to lung of 15,000 to 17,000 
rads, have radiographic lesions suggestive of lung tumors. Forty- 
four exposed dogs with doses to lung of 2,400 to 18,000 rads and 12 
control dogs remain alive from 2198 to 2751 days after inhalation 
exposure and will continue to be studied throughout the remainder 
of their life span with attention directed toward determining the 
relationship between radiation dose, dose rate and biologic effects. 


28075 (LF—S8, pp 87-92) Toxicity of '**Ce inhaled in a relative- 
ly insoluble form by beagle dogs. X. Hahn, F.F.; Hanika-Rebar, C.; 
Boecker, B.B.; Mauderly, J.L.; McClellan, R.O.; Pickrell, J.A. Dec 
1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The metabolism, dosimetry and effects of '**Ce inhaled in 
fused aluminosilicate particles are being investigated in the Beagle 
dog to assess the biological consequences of release of '**Ce in a 
relatively insoluble form such as might occur in certain types of 
nuclear accidents. Two major studies with young adult dogs (12 to 
14 months of age at exposure) are involved: a metabolism and 
dosimetry study in which 24 dogs were serially sacrificed over an 
extended period of time; and a longevity study with two series of 
dogs. Forty-eight dogs have died or were euthanized at 143 to 3250 
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days after inhalation of '**Ce. The prominent findings were radiation 
pneumonitis in 17 dogs that died or were euthanized at early time 
periods and neoplastic disease in 26 of the 31 dogs that died or were 
euthanized at 750 days or later. The cumulative radiation dose to the 
lung at time of death has ranged from 550 to 140,000 rads. Serial 
observations are continuing on the 63 survivors and 15 controls. 


28076 (LF—58, pp 93-96) Toxicity of '**Ce inhaled in a relative- 
ly insoluble form by immature beagle dogs. VI. Boecker, B.B.; Hahn, 
F.F.; Hanika-Rebar, C.;;Mauderly, J.L.; McClellan, R.O. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Immature Beagle dogs (approximately equal to 3 months of 
age at exposure) have been exposed by inhalation to a relatively 
insoluble form of '**Ce (in fused aluminosilicate particles) to com- 
pare the resulting patterns of metabolism, dos'netry and biological 
effects with those seen in dogs exposed at 12 and 14 months of age 
and at 8 to 10.5 years of age. Five blocks of longevity animals, each 
consisting of 10 exposed dogs and one control, are currently on 
experiment. The initial lung burdens of the '*Ce-exposed dogs 
range from 0.004 to 140 wCi '*Ce/kg body weight. Three dogs with 
initial lung burdens of 73 to 120 wCi '*Ce/kg body weight died at 
66 to 121 days after exposure with pulmonary injury and congestive 
heart failure. One dog with an initial lung burden of 140 pCi ‘*Ce/ 
kg body weight died at 91 days after exposure with severe radiation 
pneumonitis and minimal pulmonary fibrosis and another dog whose 
initial lung burden was 70 pCi ™*Ce/kg body weight died at 511 
days after exposure with pulmonary injury that was mainly fibrotic 
in nature. Two dogs with initial lung burdens of 52 and 64 pCi 
14Ce/kg body weight had primary pulmonary hemangiosarcomas 
and died at 618 and 689 days, respectively, with cumulative average 
absorbed beta doses to lung of 23,000 and 29,000 rads. One dog with 
an initial lung burden of 28 wCi '*Ce/kg body weight was euthan- 
ized at 1227 days after exposure with a hemangiosarcoma of the 
mediastinum, and another dog with an initial lung burden of 12 pCi 
144Ce/kg body weight died at 1520 days after exposure from epilep- 
sy. Serial observations are continuing on the surviving 40 exposed 
and five control dogs. 


28077 (LF—58, pp 97-101) Toxicity of '‘*Ce inhaled in a rela- 
tively insoluble form by aged beagle dogs. VI. Hahn, F.F.; Hanika- 
Rebar, C.; Boecker, B.B.; Hobbs, C.H.; McClellan, R.O.; Pickrell, 
J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The toxicity of '**Ce inhaled in fused aluminosilicate particles 
by 8 to 10.5-year-old dogs is being investigated to provide informa- 
tion on age-related differences in the response of older members of 
the human population to accidental inhalation of radioactive aero- 
sols. These data on aged dogs will be compared to the results of 
similar studies of dogs exposed at approximately 3 months or 12 to 
14 months of age. Six blocks of five female dogs each have been 
divided into four exposure levels with mean initial lung burdens of 
7.2, 14, 28 and 57 pCi ™Ce/kg body weight. Six blocks of four male 
dogs each have been divided into three exposure levels with mean 
initial lung burdens of 7.2, 14 and 28 wCi '*Ce/kg body weight. 
Controls in each block were exposed to fused aluminosilicate parti- 
cles containing stable cerium. Eighteen dogs with initial lung bur- 
dens ranging from 14 to 75 wCi “*Ce/kg body weight and cumula- 
tive doses to lung of from 22,000 to 74,000 rads have died or were 
euthanized 197 to 1207 days after exposure with clinicopathologic 
findings of radiation pneumonitis and pulmonary fibrosis. 


28078 (LF—58, pp 102-106) Toxicity of inhaled ®°Sr in fused 
aluminosilicate particles in beagle dogs. VIII. Snipes, M.B.; Hahn, 
F.F.; Muggenburg, B.A.; Mauderly, J.L.; McClellan, R.O.; Pickrell, 
J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the metabolism, dosimetry and biological effects of 
°°Sr inhaled in a relatively insoluble form by Beagle dogs have 
continued during the past year to define the biological consequences 
of inhaling this important radionuclide in a form which has a long 
retention time in the lung. One hundred and six dogs were exposed 
to a polydisperse aerosol of fused aluminosilicate particles labeled 
with °°Sr. Initial lung burdens ranged from 0.21 to 94 wCi ®Sr per 
kilogram of body weight (wCi/kg). Eighteen control dogs were 
exposed to an aerosol of stable strontium in fused aluminosilicate 
particles. These 124 dogs were assigned to the longevity study. An 
additional 26 dogs were exposed similarly to achieve lung burdens of 
approximately 1.5 to 12 wCi/kg and assigned for sacrifice at intervals 
after exposure to define metabolism and dosimetry of this aerosol in 
Beagle dogs. Of the longevity dogs, 33 dogs having initial lung 
burdens of 16 to 94 wCi *Sr/kg and cumulative doses to lung of 
40,000 to 96,000 rads have died from radiation pneumonitis and/or 





2910 ENERGY RESEARCH ABSTRACTS 


pulmonary fibrosis from 159 to 2373 days after exposure. Thirty-one 
dogs with initial lung burdens of 3.7 to 36 wCi ®Sr/kg and cumula- 
tive doses to lung of 13,000 to 68,000 rads have died from hemangio- 
sarcomas in the lung or heart between 644 and 2565 days 
exposure. In addition, one dog developed a bronchioloalveolar carci- 
noma, another developed epidermoid carcinoma of the lung, another 
died of pneumonia while recovering from anesthesia, one dog died at 
1821 days after exposure with a hemangiosarcoma of the spleen and 
two dogs developed squamous cell carcinomas in the nasal cavity. 
The remaining exposed dogs and controls of the longevity study are 
surviving at 1022 to 2803 days after exposure. 


28079 (LF—58, pp 117-121) Toxicity of inhaled alpha-emitting 
radionuclides: an experimental approach. Muggenburg, B.A.; Me- 
whinney, J.A.; Halliwell, W.H. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

A series of interrelated dose-response studies in which Beagle 
dogs and rodents are being exposed to aerosols of transuranic alpha- 
emitting radionuclides is described. The characteristics of monodis- 
perse aerosols of oxides of **°Pu, ***Pu, *1Am, 7*Cm and Cm 
are discussed for use in studies to determine the relative importance 
of the resulting biological effects of such factors as the local dose 
around particles, specific activity, particle size and number of parti- 
cles inhaled (the hot particle question). Other factors such as the 
elemental characteristics, the chemical form of the material and the 
age of the animal at the time of inhalation which may influence the 
toxicity of these radionuclides are also being studied. The purpose of 
the studies is to determine the basic relationships between the 
radiation dose pattern and resulting biological effects. 


28080 (LF—58, pp 122-134) Toxicity of inhaled ***PuO, in 
beagle dogs. A. Monodisperse 1.5 1m AD ***PuO, particles B. Mono- 
disperse 3.0 um AD particles. IV. Mewhinney, J.A.; Merikel, B.S.; 
Halliwell, W.H.; Boecker, B.B.; Hobbs, C.H.; McClellan, R.O.; 
Mauderly, J.L.; Mo, T.; Muggenburg, B.A.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

To obtain essential information on the relative importance of 
homogeneity of radiation dose to lung from inhaled alpha-emitting 
radionuclides, Beagle dogs have received inhalation exposure to two 


sizes of monodisperse aerosols (sigma/sub g/ less than 1.2) of 
238PuO, to achieve graded levels of initial lung burdens. In each 
subgroup, 72 Beagle dogs received inhalation exposure to either a 1.5 
or 3.0 wm aerodynamic diameter (AD) monodisperse aerosol. For a 
given level of initial lung burden, the average dose to lung remains 
constant whereas the local dose to tissue varies by a factor of 
approximately 10; six levels of initial lung burden ranging from 0.005 


to 2.2 wCi **Pu/kg body weight result in average initial dose rates 
to lung ranging from 0.12 to 56 rads per day. Twenty-four dogs 
were exposed to the diluent aerosol and served as controls. All 
animals will be studied over their life span. A total of 15 dogs have 
died to date due to radiation-related injury; the initial lung burdens 
in these 15 animals ranged from 0.27 to 2.2 wCi **Pu/kg body 
weight. Of the 15 radiation injury deaths, six animals died with 
radiation pneumonitis and pulmonary fibrosis, two died with lung 
tumors and seven animals died with bone tumors. Assessment of the 
distribution of ***Pu in organs and tissues and histopathological 
examination is complete for eight animals that have died. Two 
control animals have died in the study. One hundred and twenty- 
nine exposed and 22 control animals are surviving at 540 to 1389 
days after inhalation exposure. 


28081 (LF—58, pp 135-138) Toxicity of inhaled **°PuO, in 
beagle dogs A. Monodisperse 0.75 zm 7°°PuO, particles. B. Monodis- 
perse 1.5 - 239PuO, particles. C. Monodisperse 3.0 um **°PuO, 
particles. Muggenburg, B.A.; Guilmette, R.A.; Halliwell, W.H.; 
Boecker, B.B.; Hobbs, C.H.; McClellan, R.O.; Mauderly, J.L.; Me- 
whinney, J.A.; Mo, T.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the metabolism, dosimetry and biological effects of 
inhaled particles of ***PuO. have been initiated in Beagle dogs. To 
obtain information on the importance of homogeneity or nonhomo- 
geneity of radiation doses to the lung, dogs have been exposed to 
monodisperse aerosols of ***PuO: of 0.75, 1.5 or 3.0 wm aerodynam- 
ic diameter (AD). By using monodisperse particles of three sizes, the 
average dose to lung is held constant for a given initial lung burden 
(ILB) but the local dose around the different sized particles varies by 
a factor of approximately equal to 100. To date, 108 Beagle dogs 
have been exposed to *°*PuO:: 24 dogs to the 0.75 ym AD particles, 
48 dogs to the 1.5 4m AD particles and 36 dogs to the 3.0 um AD 
—_ es. The exposures have resulted in graded ILB’s which range 

0.0002 to 2.6 wCi/kg body weight. Eighteen dogs were ex- 
posed to the aerosol diluent and serve as controls. One dog has died 
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116 days after exposure in the 3.0 ym AD study. It had radiation 
paper at death. The remaining dogs have survived from 56 to 
69 days after exposure. 


28082 (LF—S8, pp 139-143) Comparison of the effects of inhaled 
- beta-emitting radionuclides on pulmonary function of the 
dog. Mauderly, J.L.; Boecker, B.B.; Mewhinney, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Pulmonary function changes of representative dogs after in- 
halation of a relatively insoluble form of '“*Ce in fused aluminosili- 
cate particles and ***PuO, were compared. Both radionuclide forms 
had approximately the same effective half-life, but the *°*PuO, 
irradiated 11 percent of the lung while the ‘*Ce irradiated 100 
percent. Both — developed restrictive lung disease progressing 
to pulmonary failure but the sequence of functional changes differed. 
The first change in dogs that inhaled ***Ce was a reduced CO 
diffusing capacity followed later by changes in breathing pattern, 
lung compliance and alveolar-capillary O2 exchange. e first 
change in dogs that inhaled ***PuOQ, was an increase in respiratory 
frequency which persisted for several months before nearly simulta- 
neous changes in diffusing capacity, compliance and gas mixing. An 
impairment in alveolar-capillary O2 exchange occurred later in dogs 
that inhaled *°*PuO.. Functional alterations of both groups in pul- 
monary failure were similar. The differences in the pattern of func- 
tional changes were thought to be related to differences in dose 
pattern, but the exact relationships are unknown. 


28083 (LF—58, pp 149-152) Local distribution of collagen in 
Syrian hamster lungs after inhalation of ***PuO, particles. Diel, J.H.; 
Short, R.K. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Syrian hamsters were exposed via inhalation to an aerosol of 
238PuO. and their lungs were fixed in situ with acrolein, paraffin 
embedded and sectioned. Autoradiographs were stained for collagen 
using Van Gieson’s stain. Collagen outlines and alpha stars were 
traced from photomicrographs with a sonic digitizing pen for com- 
puter analysis. The data were analyzed for the collagen per unit area 
as a function of distance from an alpha star. Collagen was found to 
accumulate preferentially in the regions immediately surrounding the 
plutonium particles. 


28084 (LF—S58, pp 153-157) Occurrence and lobar distribution 
of lung cancer in Syrian hamsters induced by intratracheal administra- 
tion of 7*°Po. Halliwell, W.H.; Mewhinney, J.A.; Hobbs, C.H.; 
Slauson, D.O. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Polonium-210 was adsorbed onto hematite carrier particles 
and administered by 15 weekly intratracheal instillations to Syrian 
hamsters. The animals were divided into four groups. In the 10 nCi 
210Po/instillation (longevity study) consisting of 50 animals, seven 
animals had histologically recognizable lung tumors. Twenty-six 
total tumors were recorded in these seven animals, with a relatively 
even distribution throughout all lung lobes. Sixty-two percent of the 
tumors were centrally located. In the 50 nCi *!°Pu/instillation 
(longevity study) consisting of 53 animals, nineteen animals had 
histologically recognizable lung tumors. Thirty-nine total tumors 
were recorded in these animals, with more than half located in the 
right and left diaphragmatic lobes. The tumors produced were 
combined epidermoid and adenocarcinomas that originated in the 
— and alveolar epithelium in the central regions of the lung 
lobes. 


28085 (LF—S58, JP 167-171) Repeated inhalation exposure of 
Syrian hamsters to ' €CeO:, III. Lundgren, D.L.; Hahn, F.F.; Mc- 
Clellan, R.O. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Syrian hamsters have been repeatedly exposed to aerosols of 
44CeO, particles. The biological effects observed will be compared 
with those following a single inhalation exposure to ‘*CeO2. Lung 
burdens (LB) of '*Ce were reestablished at 0.4, 2.0, or 10 wCi at 
bimonthly intervals for one year beginning at 84 days of age. Other 
Syrian hamsters were exposed once at 84, 220, or 360 days of age. 
Control Syrian hamsters were exposed once or repeatedly to stable 
CeOz. Repeated inhalation exposure resulted in cumulative beta 
radiation dose rates 1.5 to 2.7 times those in Syrian hamsters exposed 
once. Reestablishment of the LB at 10 uCi significantly shortened 
the median survival time whereas reestablishment of the LB at 0.4 or 
2 wCi had a minimal effect on median survival time. Three pulmon- 
ary carcinomas were observed in Syrian hamsters in which the LB 
was reestablished at 2 wCi. No pulmonary tumors were observed in 
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Syrian hamsters exposed once to '**CeQO: or to stable CeO2. These 
results indicate that a maintained beta radiation dose rate to the lungs 
may be an important factor in the development of malignant pul- 
monary tumors. 


28086 (LF—58, pp 172-175) Repeated inhalation exposure of 
rats to aerosols of '**CeO.. I. Lundgren, D.L.; Hahn, F.F.; McClel- 
lan, R.O. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The effects of protracted beta radiation of the lungs of 
gnotobiotic female and male Fischer-344 rats are being studied. Rats 
are being exposed by inhalation to aerosols of '**CeOz to reestablish 
lung burdens of 0.04, 0.20, 1.0, or 5.0 pCi of ‘*Ce at 60 day 
intervals. The observations in these rats are being compared with 
those in rats exposed once to '**CeQ, to achieve similar initial lung 
burdens of '**Ce. Control rats are either nonexposed, sham exposed 
once or repeatedly or stable CeO2 exposed once or repeatedly. The 
third of seven scheduled repeated exposures has been completed. 
From preliminary data, the pulmonary retention of ‘**Ce appears to 
be similar in both male and female rats. There have been no 
spontaneous deaths through 150 days. The body weights of the 
various groups have not been significantly different. 


28087 (LF—S58, pp 176-181) Biological effects of repeated inha- 
lation exposure of Syrian hamsters to aerosols of 7*°PuQ:. III. Lund- 
gren, D.L.; Rebar, A.H.; McClellan, R.O. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Syrian hamsters have been repeatedly exposed by inhalation 
to '®Yb-labeled aerosols of ***PuO2 to compare the resulting bio- 
logical effects with those after a single exposure. Groups of Syrian 
hamsters have been repeatedly exposed to **°PuQ: to reestablish 
lung burdens (LB) of 2, 10, or 50 nCi 7°°Pu for the first 12 months 
after the initial exposure. Control Syrian hamsters were either non- 
exposed or exposed once or repeatedly to stable Yb2Os or '® Yb2Os. 
Repeated exposures resulted in approximately a two-fold increase in 
the cumulative alpha radiation dose to the lungs compared with the 
Syrian hamsters exposed once. The radiation dose rate to the lungs 
was maintained at a relatively constant rate during the course of 
repeated exposures compared with the Syrian hamsters that had 
been exposed once. The median survival time in Syrian hamsters 
repeatedly exposed to reestablish LB’s of 2 or 10 nCi was similar to 
those of control hamsters. Reestablishment of the LB at 50 nCi 
markedly shortened the median survival time. A bronchoalveolar 
carcinoma was observed in one Syrian hamster that died 512 days 
after the first inhalation exposure to ***PuO. with an estimated dose 
of 1050 rads to the lungs to death. 


28088 (LF—S8, pp 182-185) Repeated inhalation exposure of 
mice to aerosols of **°PuO.. II. Lundgren, D.L.; Halliwell, W.H.; 
McClellan, R.O. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Mice have been repeatedly exposed os inhalation at bimonth- 
ly intervals for one year to aerosols of '®Yb-labeled 7*°PuOQ2 to 
reestablish lung burdens of 0.5, 2.5, or 12.5 nCi of 7°°Pu. Control 
mice have been exposed once to achieve desired lung burdens of 
approximately 0.5, 2.5, 12.5, or 62.5 nCi of 7**Pu when 84 or 460 
days of age. Other controls were exposed once or repeatedly to 
stable Yb2O3 or '®°Yb2O3. Mice were also sham exposed once or 
repeatedly. Only in mice with the highest lung burdens has there 
been evidence of life span shortening through 500 days after initial 
exposure. Data on the retention of *°*Pu in tissues, histopathological 
changes and additional data on the life span of the mice are being 
collected. 


28089 (LF—S58, pp 186-188) Biological effects of repeated expo- 
sure of beagle dogs to relatively insoluble aerosols of ‘*Ce. IV. 
Boecker, B.B.; Hahn, F.F.; Hanika-Rebar, C.; McClellan, R.O.; 
Mauderly, J.L.; Pickrell, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

This experiment is being conducted to study the behavior and 
long-term biological effects in Beagle dogs of '**Ce inhaled in fused 
aluminosilicate particles in repeated inhalation exposures for com- 
parison with similar data from dogs that were exposed only once to a 
similar aerosol. Four groups of nine dogs each were exposed once 
every eight weeks for two years (13 exposures) to achieve specified 
exposure goals. The '*Ce-exposed dogs received increasing or 
relatively constant beta radiation dose rates in contrast to the stead- 
ily decreasing dose rate seen after a single inhalation exposure. 
Exposures in the first and second groups were planned to yield a 
cumulative absorbed dose to lung of approximately equal to 35,000 
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rads and those in the third group approximately equal to 17,000 rads 
within two years after the first exposure. Singly exposed dogs that 
had died with pulmonary tumors when this experiment was initiated 
had cumulative doses to death of 29,000 to 61,000 rads. All 13 
exposures have been completed. One dog in the 4.5-yCi '*Ce/k 
body weight group died at 771 days after first exposure wi 
emaciation, adrenal cortical degeneration and bone marrow aplasia. 
One control dog died accidentally during anesthesia. During the past 
year, two additional dogs have died. One dog in the repeated 2.5- 
pCi *Ce/kg body weight group died at 1256 days after the first 
exposure with radiation pneumonitis and pulmonary fibrosis and a 
control dog died at 1052 days with autoimmune hemolytic anemia. 
The remaining 32 dogs appear to be in good physical condition 
except for a persistent lymphopenia at approximately equal to 4 
years after the first exposure. They are being maintained for life span 
observations. 


28090 (LF—S58, pp 189-192) Repeated inhalation exposure of 
beagle dogs to aerosols of **°PuO 2. Diel, J.H.; Lundgren, D.L.; 
Halliwell, W.H.; Hanika-Rebar, C.; Mewhinney, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

This experiment was initiated to study the biological behavior 
and. long term effects of repeated inhalation exposures to ***PuOQ2 
particles compared with those seen in Beagle dogs that received a 
singie exposure as young adults. A design study has been carried out 
to determine levels of exposure and exposure schedules which are 
desirable for this study. The design study involved the development 
of a model to use with high-level single-exposure data to predict low 
level repeated exposure probabilities of lung tumors. A sensitivity 
analysis on the duration of the exposures, the time between expo- 
sures, the relative magnitude of each exposure and the exposure level 
was carried out. A block type experiment has been designed in 
which Beagle dogs are being exposed via inhalation to a monodis- 
perse aerosol of 0.75 4m AD 75°PuOz particles at either 0.1 wCi or 
0.01 Ci at half-year intervals for ten years. Also included is a group 
which were exposed only once to 0.1 Ci of *°°PuO2 to serve as a 
basis for comparison. The first exposure has been completed in all of 
these dogs. 


28091 (LF—58, pp 205-208) Alteration by lung lavage of the 
biological effects from inhalation of a relatively insoluble form of 
*4Ce by beagle dogs. Muggenburg, B.A.; Hahn, F.F.; Boecker, B.B.; 
Mauderly, J.L.; McClellan, R.O. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The efficacy of lung lavage to remove a relatively insoluble 
form of '**Ce from the lung as a means to prevent or alter serious 
biological effects was evaluated in 21 Beagle dogs. The dogs were 
divided into five groups. Eight dogs (Group 1) were treated with a 
series of ten lung lavages between day 2 and day 56 after exposure to 
144Ce. Three dogs (Group 2) were treated with 20 lung lavages from 
day 2 to day 82 after exposure to '**Ce. The third group consisted of 
four dogs and was exposed to '*Ce but was not treated. Four dogs 
(Group 4) were given ten lung lavages as in Group | but were not 
exposed to '**Ce. Two dogs (Group 5) were given 20 lung lavages 
like the Group 2 dogs but were not exposed to '*Ce. All but one of 
the exposed untreated dogs died between 209 to 240 days after 
inhalation exposure with radiation pneumonitis. The remaining dog 
died 1072 days after inhalation exposure with a pulmonary carcino- 
ma. All of the treated dogs (Groups 1 and 2) have died except for 
one dog. Two dogs died with radiation pneumonitis at 170 and 296 
days after '**Ce exposure. The remaining dogs died from 815 to 1773 
days after exposure with malignant tumors. The unexposed treated 
dogs are all alive. Lung lavage appeared to prolong life in the 
treated dogs and most dogs died with neoplasia rather than with any 
acute or chronic inflammatory disease. 


28092 Local dose to lung tissue from inhaled *°*PuO, particles. 
Diel, J.H. (Lovelace Biomedical and Environmental Research Inst., 
Albuquerque, NM). Radiat. Res.; 75: No. 2, 348-372(Aug 1978). 

A new method for computation of local dose to tissue from an 
alpha-emitting particle in deep lung is described. Syrian hamsters 
were exposed via inhalation to a monodisperse aerosol of 0.2 xm real 
diameter 7°*PuQ, particles. At 8 to 35 days after exposure the 
animals were sacrificed, the lungs were inflated and fixed in situ, 
excised, paraffin embedded, sectioned at 5 wm thickness and autora- 
diographs were prepared. Particles were chosen at random from 
these autoradiographs and the location of the particle and configura- 
tion of the tissue surrounding the particle were input to a computer. 
Local dose rate and fraction of alpha particles which penetrate to or 
pass through tissue at a given distance from the source were comput- 
ed. The local dose rate was used to compute the “effect” of this 
radiation pattern based on four empirical formulae. The average 
effects obtained were similar to those calculated assuming a struc- 
tureless lung of uniform density 0.2 g/cm’, but different from calcu- 
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lated effects based on uniform dose over the irradiated region. Under 
the dose effect assumptions used, the tumor induction probability per 
alpha disintegration of a *°*PuQO: particle in deep lung is inversely 
related to the activity of the particle. 


NUCLIDE KINETICS AND TOXICOLOGY 


28093 (LF—S58) Annual report of the Inhalation Toxicology Re- 
search Institute, Lovelace Biomedical and Environmental Research 
Institute, Inc., October 1, 1976—September 30, 1977. Boecker, B.B.; 
Hobbs, C.H.; Martinez, B.S. (eds.). (Lovelace Foundation for Medi- 
cal Education and Research, Albuquerque, NM (USA). Inhalation 
Toxicology Research Inst.). Dec 1977. Contract EY-76-C-04-1013. 
556p. Dep. NTIS, PC A24/MF AOl. 

Separate abstracts were prepared for 86 sections of this 
report. A list is included of 86 publications during the time period 
covered. 


MAN 


REFER ALSO TO CITATION(S) 26239, 27641, 27873, 27875, 
28017, 28052, 28097 


28094 (LF—58, pp 48-53) Analyses of human exposures to alpha- 
emitting radionuclides from nuclear fuel cycles. Cuddihy, R.G.; Mc- 
Clellan, R.O.; Griffith, W.C.; Hoover, M.D. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Human populations may potentially be ry sey to alpha- 
emitting radionuclides released to the environment from a variety of 
activities associated with nuclear fuel cycles. Generally, the most 
important exposure pathway is by way of inhalation. This can occur 
soon after release of these substances or after they have been 
deposited on ground surfaces and resuspended with soil particles. 
Estimating the potential magnitude of these exposures is usually 
done through the use of mathematical models accounting for the 
dispersion of the released material through the environment and its 
uptake by people living near the nuclear facilities. Studies described 
in this paper suggest that these exposures can probably be estimated 
within a factor of 10 based upon our previous experience with 
measured human organ levels of other trace metals taken up from 


the environment. It should also be noted that variability among 


individuals within the population may result in a few percent accu- 
mulating more than 10 times the geometric mean of the internal 
organ radionuclide burdens. 


28095 (NUREG/CR—0134) Potential radiation dose to man 
from recycle of metals reclaimed from a decommissioned nuclear 
power plant. O'Donnell, F.R.; Cotter, S.J.; Kocher, D.C.; Etnier, 
E.L.; Watson, A.P. (Oak Ridge National Lab., TN (USA)). Oct 
1978. Contract W-7405-ENG-26. 137p. (ORNL/NUREG/TM— 
215). Dep. NTIS, PC A07/MF AO1. 

A generic methodology is presented for estimating potential 
radiation doses to man from recycling radioactively contaminated 
scrap metals that may be reclaimed from decommissioned nuclear 
facilities. The heart of the methodology is a set of tables of radionu- 
clide-specific, radiation-dose factors that may be used to estimate 
doses to individuals and population groups from recycling any 
radioactively contaminated scrap metal. The dose factors are based 
on detailed radiological assessments of several options for recycling 
scrap metals. Assessments were made for each of 27 nuclides which 
might contaminate metals recovered from a decommissioned nuclear 
power plant. Each assessment was of a reference quantity of scrap 
metal that was assumed to contain a reference fuel of a potentially 
contaminative radionuclide. The radiological assessments are de- 
scribed, and the dose factors in assessments of many recyclable 
metals, for estimating critical-organ doses from the given dose 
factors that were derived for total-body exposures, and for ranking 
the radionuclides considered according to their relative potential for 
delivering radiation doses to man. 


28096 (ORNL/TM—6526) Effects of man’s residence inside 
building structures on radiation doses from routine releases of radionu- 
clides to the atmosphere. Kocher, D.C. (Oak Ridge National Lab., 
TN (USA)). Dec 1978. Contract W-7405-ENG-26. 85p. Dep. NTIS, 
MF AOl. 

Portions of document are illegible. 

The effects of man’s residence time inside building structures 
on radiation doses from routine releases of radionuclides to the 
atmosphere were studied using models which were suitable for 
radiological assessments involving arbitrary source terms. Dose re- 
duction factors from building shielding are calculated for internal 
exposure from inhaled radionuclides and external photon exposure 
from airborne and surface-deposited radionuclides. The model for 
internal dose accounts for air ventilation and the deposition of 
radionuclides on inside surfaces of the building. External photon 
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dose rates are calculated using the point-kernel integration method. 
The computer code BUSH is used to implement the models. The 
results of model-parameter sensitivity studies and an application of 
the models to a radiological assessment are discussed. 


ANIMALS 
REFER ALSO TO CITATION(S) 27870, 27871, 27873, 28017 


28097 (COO—2450-1) Iodine-129 in thyroids and tellurium iso- 
topes in meteorites by neutron activation analysis. Ballad, R.V. (Mis- 
souri Univ., Rolla (USA). Dept. of Chemistry). Jun 1978. Contract 
EY-76-S-02-2450. 95p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

A combination of neutron activation and mass spectrometry 
has been used to determine the concentration of fissiogenic '*°I and 
the value of the '°I/!?’I ratio in thyroids of man, cow, and deer 
from Missouri. Deer thyroids show an average value of }7°1/!77] = 
1.8 x 10~* and an average concentration of 3 x 10~* pCi '°I per 
gram of thyroid (wet weight). Thyroids of cows and humans show 
successively lower values for the '*°I/1?7I ratio and the '*°I content 
because their diets dilute fission-produced '°I in the natural iodine 
cycle with mineral iodine. The results of analyses on a few thyroids 
from other geographic areas are also reported. The isotopic compo- 
sitions of tellurium, krypton, and xenon were determined in acid- 
resistant residues of the Allende meteorite. Neutron activation and 
y-counting were used to determine the relative abundances of six 
tellurium isotopes, and mass spectrometry was used to determine the 
isotopic compositions of krypton and xenon in aliquots of the same 
residues. Nucleogenetic anomalies were observed in the isotopic 
compositions of these three elements. The presence of isotopically 
distinct components of tellurium, krypton, and xenon in these resi- 
dues provides strong support for the suggestion that our solar system 
formed directly from the debris of a supernova. 


28098 (LF—58, pp 18-21) Influence of particle size on early 
distribution and retention patterns for inhaled, relatively insoluble 
particles. Snipes, M.B.; Brodbeck, R.D.; Davis, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Fischer-344 rats (12 to 14 weeks old) were exposed nose-only 
to one of three monodisperse fused aluminosilicate aerosols labeled 
with '**Cs; thirty rats were exposed to 0.67-um-AD particles, 40 rats 
to 1.38-um-AD particles and 30 rats to 2.79-um-AD particles. Each 
group had an equal number of males and females and was whole- 
body counted and members were sacrificed at 2 hours, 2, 7, 14 and 
28 days after exposure. Results indicated different deposition pat- 
terns for these three particle sizes, with 16.3 to 35.0% of the initial 
body burden being deposited in the deep lung. As expected, early 
deposition included a substantial degree of upper respiratory tract 
burden as well as contamination of skin around the nose. 


28099 (LF—58, pp 22-26) Deposition, retention, and dosimetry 
of inhaled ruthenium aerosols. Snipes, M.B.; Runkle, G.E.; Sproul, 
S.M. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Three Beagle dogs and 30 Fischer-344 rats were exposed 
nose-only to '*RuO,. Deposition of this vapor was predominantly 
in the upper respiratory tract, with less than 5% of the aerosol 
reaching the deep lung. Early clearance of '°*Ru was primarily via 
feces, indicating the relatively insoluble nature of the '°*Ru deposit- 
ed in the upper respiratory tract; ruthenium tetroxide is highly 
reactive and converts to the relatively insoluble dioxide form upon 
contact with tissue or mucus. Other than lung and turbinates, the 
kidneys, liver, skeleton and pelt contained the highest burdens of 
1°3Ru at approximately two weeks after exposure. Results from this 
limited study form the basis for a more extended study designed to 
determine the deposition, retention and dose patterns of '®RuO, in 
dogs and rats. 


28100 (LF—58, pp 27-29) Fractional energy absorption from 
beta-emitting particles in the rat lung. Snipes, M.B. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Forty-four male, Fischer-344 rats were exposed nose-only to 
an aerosol of '*Ce in fused aluminosilicate particles to obtain a 
relatively insoluble lung burden of this material. Twenty-eight rats, 
ages 12 to 25 weeks with body weights of 183 to 337 grams were 
analyzed seven to nine days after exposure; lung burdens were 13 to 
82 nCi. An additional group of 16 rats was exposed when 12 weeks 
old and maintained for six months prior to analysis; body weights 
and lung burdens at six months after exposure ranged from 276 to 
368 grams and 16 to 46 nCi, respectively. Lungs were analyzed, 
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inflated and deflated in a 47 beta spectrometer to determine fraction- 
al energy absorption for '*Ce. Over the relatively narrow range of 
sizes, 0.88 to 1.66 grams, for lungs in this study the average fraction- 
al energy absorption and its standard deviation was 0.23 +- 0.078 for 
the inflated lung and 0.40 +- 0.087 for the deflated lung. 


28101 (LF—58, pp 30-36) Spatial and temporal distribution of 
PuO, aerosol particles deposited in rodent lungs by inhalation. Diel, 
J.H.; Felicetti, S.A.; Mewhinney, J.A.; Snipes, M.B. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

For an understanding of the effect on lung tissue of insoluble 
PuO: particles deposited in deep lung, the extremely short range of 
the emitted alpha particles makes it imperative to know the local 
distribution of the particles as a function of time after inhalation. In 
addition, the effectiveness of lung lavage as a means of removal of 
insoluble PuO: particles from the lung may depend on the distribu- 
tion of the particles remaining as well as on the fraction remaining. 
Preliminary data have been obtained on the local distribution of 
238 PuOz particles of 0.8 um AD in the lungs of Syrian hamsters as a 
function of time after exposure by inhalation. Data are included for a 
hamster that received bronchopulmonary lavage. Studies have been 
started to determine the effect of particle size and specific activity on 
the local distribution using 7**PuO2 and **°PuOs particles of 0.8 and 
2.8 um AD in Fisher-344 rats. A method has been developed using 
the local distribution measured from autoradiographs of multiple 
cross sections of lung to estimate the fraction of lung at risk from the 
PuOsz particles. 


28102 (LF—S8, pp 37-39) Influence of high specific activity on 
radiation dose patterns following inhalation of transuranic aerosols by 
laboratory animals. La Bauve, R.J.; Mewhinney, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Many portions of the nuclear fuel cycle involve mixtures of 
radionuclides. An evaluation of the potential hazard associated with 
an inhalation exposure to such a mixture must include consideration 
of characteristics of the aerosol including particle size and specific 
activity. This study involves Beagle dogs and Fischer-344 rats that 
were exposed to monodisperse aerosols (0.75, 1.5 or 3.0 ym) of 
88PuQO, to which sufficient curium was added to produce specific 
activities of 15, 30 or 40 Ci/g. Tissue retention and distribution are 
being determined by serial sacrifice and radiochemical analyses. In 
vitro dissolution studies are also being performed on aerosol samples 
collected during the animal exposures. The results collected to date 
indicate that while large differences in specific activity may affect 
aerosol solubility, preliminary data at this time indicate that differ- 
ences of less than an order of magnitude do not greatly affect short- 
term lung retention and translocation to other organs. 


28103 (LF—58, pp 40-43) Radiation dose patterns in beagle dogs 
following inhalation of monodisperse and polydisperse aerosols of 
*88PuO>. II, Mewhinney, J.A.; Merickel, B.S.; Mo, T.; Muggenburg, 
B.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The radiation dose patterns in organs and tissues of the Beagle 
dog are being determined after inhalation of monodisperse or poly- 
disperse aerosols of ***PuO2. Aerosols employed in the study were 
0.7, 1.4 and 2.7 wm aerodynamic diameter (AD) monodisperse 
aerosols and 1.4 4m activity median aerodynamic diameter (AMAD) 
polydisperse aerosol. Twenty-six Beagle dogs received inhalation 
exposure to each aerosol to achieve initial lung burdens (ILB) of 0.07 
uCi/kg body weight with sacrifice of two animals at 4 hours, 4, 8, 
16, 32, 64, 128, 365, 512 and 730 days and 4, 6 and 8 years after 
inhalation exposure. Excreta collections were performed on all ani- 
mals for the first 21 days after inhalation exposure and then three- 
day collections were taken at 6, 12, 18 and 24 weeks and at six- 
month intervals thereafter. Information derived from this study will 
be instrumental in developing a description of the radiation dose to 
tissues and organs as related to particle size of the inhaled aerosol 
and will provide a basis for interpretation of biological response 
being measured in a companion dose-response study. The radiation 
dose pattern study is in progress with data now available on 2°*Pu in 
tissues of animals sacrificed through 64 days after inhalation. Work is 
continuing on radiochemical analysis of tissues and excreta prepara- 
tory expression of the data in terms of initial lung burden for each 
animal. 


28104 (LF—S58, pp 44-47) Patterns of dose after inhalation of 
monodisperse or polydisperse aerosols of **'AmO, by beagle dog. II. 
Mewhinney, J.A.; Muggenburg, B.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 
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Beagle dogs received a single inhalation exposure to a mono- 
disperse or a polydisperse aerosol of **t AmO: to define the resultant 
patterns of radiation dose to organs and tissues. Three monodisperse 
aerosol sizes (0.75, 1.5 and 3.0 ym aerodynamic diameters) and one 
polydisperse aerosol (1.8 ym activity median aerodynamic diameter) 
were employed to assess the role of particle size in the in vivo 
solubility of 7**AmOz in lung and the translocation of solubilized 
material to other tissues. Inhalation exposures were conducted to 
achieve an initial lung burden of 0.07 Ci/kg body weight. Excreta 
were collected periodically from all dogs. To date, dogs have been 
sacrificed at 8, 32, 64, 128, 256, 365 and 730 days after inhalation 
exposure. Additional dogs will be sacrificed at 4, 6 and 8 years after 
inhalation exposure. Data are reported on the lung retention, tissue 
distribution and excretion rates of animals sacrificed through 730 
days after inhalation exposure for the three monodisperse aerosols 
and through 256 days after inhalation exposure for the polydisperse 
aerosol. 


28105 (LF—S58, pp 107-109) Toxocity of inhaled '**Ce fused 
aluminosilicate particles in BALB/C mice. II. Hahn, F.F. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Three hundred twelve BALB/C mice were exposed by inha- 
lation to aerosols of '“*Ce fused aluminosilicate particles to achieve 
graded initial lung burdens between 0.03 wCi to 1.6 pCi *Ce and 
are being observed for their life span. An additional 120 mice were 
exposed to '*Ce in the same form to achieve lung burdens of 0.36 
+- 0.14 pCi ™*Ce and were sacrificed at intervals to determine the 
pulmonary retention of '**Ce and to document nonlethal disease in 
the mice. The survival of the mice and lung tumor incidence will be 
compared to similar data from BALB/C mice with whole-body and 
thoracic gamma irradiation and CS57BL/6J mice exposed to aerosols 
of '**CeQO,. To date, with nearly 50 percent of the mice dead, there 
have been no significant differences in survival or tumor incidences 
which can be related to dose. 


28106 (LF—S8, pp 158-163) Influence of 7*°Pu aerosol produc- 
tion temperature on biological responses in Chinese hamsters. Brooks, 
A. L.; Peters, R.F.; Mewhinney, J.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Studies on the retention, distribution and effects of inhaled 
23°Pu particles produced at different temperatures are continuing in 
an effort to assess the consequences of accidental inhalation expo- 
sures under various conditions. Three groups of Chinese hamsters, 
381 animals per group, were exposed to aerosols of 7*°Pu which had 
been treated in a heating column at either 50, 600 or 1150°C. 
Retention and distribution of the plutonium through 600 days after 
exposure reflected the relative insolubility of the aerosols heated at 
1150 and 600°C, and the relative solubility of the aerosol heated at 
50°C. Animals exposed to either of the insoluble aerosols had 80 to 
90 percent of the sacrifice body burden in the lung at 400 days after 
exposure whereas animals exposed to the aerosol heated at 50°C had 
only 10 percent of the sacrifice body burden in the lung at 400 days. 
Translocation was mainly to the liver. To date, survival of the 
animals seemed to depend primarily on activity level, with produc- 
tion temperature exerting an influence only at the highest activities. 


28107 (LF—S8, pp 195-199) Nasal absorption of DTPA in rats 
al _ dogs. Dudley, R.E.; Muggenburg, B.A.; Cuddihy, R.G. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Inhalation of aerosolized diethylenetriaminepentaacetic acid 
(DTPA) is a convenient and acceptable treatment for internally 
deposited radionuclides. Inhalation of aerosolized DTPA results in 
significant deposition in the nasopharyngeal region of the respiratory 
tract. Absorption of DTPA from the nasal region into the body was 
measured in rats and Beagle dogs. Animals were exposed to two 
radiolabeled DTPA aerosols with mean activity median aerodynam- 
ic diameters of 0.68 zm and 10.4 pm, respectively. The latter aerosol 
resulted essentially in total deposition while the former was 
deposited throughout the entire respiratory tract. Significant quanti- 
ties of DTPA were absorbed from the nasopharyngeal regions of 
both rats and dogs. Greater amounts of DTPA were absorbed by the 
rats (68 percent) relative to the dogs (23 percent). The results 
suggest that at least one-third of the material deposited in upper 
airways was absorbed into the general circulation: absorption 
DTPA entering the gastrointestinal tract was 4 and 8 percent for rats 
and dogs, respectively. After exposure to the small particle DTPA 
aerosol, neither rats nor dogs showed retention of DTPA in the lung 
at sacrifice, indicating rapid and complete absorption of DTPA from 
the lower respiratory tract. 
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26108 (LF—S8, Pp 200-204) Influence of lavage therapy on the 
patterns of inhaled, relatively insoluble particles in the 
lung. Snipes, M.B.; Runkle, G.E.; Muggenburg, B.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Four Beagle dogs were exposed by inhalation to a polydis- 
perse fused aluminosilicate aerosol labeled with '*7Pm and ‘Yb. 
The left or right lung of each dog was lavaged one or five times to 
remove a portion of the lung burden. Autoradiographic and comput- 
er techniques were combined to determine the dispersion pattern of 
radioactive particles still in the lung after lavage therapy. For all 
four dogs the dispersion pattern of particles in the lung was the same 
for the lavaged and non-lavaged lung lobes. Examination of the 
autoradiograms indicated that lavage therapy did not preferentially 
remove particles from some areas of the lung. The similarity of 
particle dispersion patterns suggests that a minimal relocation of 
particles in lung results from lavage therapy. 


28109 The retention and distribution of 7*‘Am and © Zan, given as 
DTPA chelates in rats and of ['*C]DTPA in rats and beagles. Stevens, 
W.; Bruenger, F.W.; Atherton, D.R.; Buster, D.S.; Howerton, G. 
(Univ. of Utah, Salt Lake City). Radiat. Res.; 75: No. 2, 397-40%(Aug 
1978). 

The retention and distribution of ‘Am and Zn, given as 
the DTPA (diethylenetriaminepentaacetic acid) chelates, were stud- 
ied in rats for 48 hr following intravenous injection. The retention 
and distribution of ['*C]DTPA, injected as the zinc chelate, were 
determined in rats and two beagles. At 24 hr postinjection (P.1.) rats 
retained 5% of the *'Am, 35% of the “Zn, and 4% of the 
[‘*C]DTPA. The loss of these nuclides from blood plasma could be 
described by the sum of two exponentials, and in rats the respective 
biological half-lives (t/sub 1/2/) for early times P.I. are t/sub 1/2/ 
Zn = 1.4 hr, t/sub 1/2/ *4Am = 0.75 hr, and t/sub 1/2/ 
['*C]DTPA = 0.64 hr; the second component half-times for **1Am, 
*Zn, and ['*C]DTPA are 0.2, 6, and 1.6 days, respectively. In 
beagles the initial t/sub 1/2/ for loss of [‘*C]DTPA from blood was 
0.77 hr and the second component t/sub 1/2/ was 4.4 days. The 
urine was the primary route of excretion in both species. In both rats 
and dogs, the kidney and liver contained the highest concentration 
of Am, Zn, and ['*C]DTPA. The concentration of Zn in the 
liver reached a plateau after approximately 4 hr. Significant amounts 
of ®©Zn, however, were found in the lung, spleen, and femur. In rats 
the tissue : plasma concentration ratios of [‘*C)DTPA in most 
organs studied peaked at about 4 hr P.I. In dogs the concentration of 
[‘*C]DTPA in all soft tissues, except for the brain, exceeded that of 
plasma at 52 hr P.I. However, in the skeletal parts the concentration 
was less than in plasma. 


PLANTS 
REFER ALSO TO CITATION(S) 27870, 27871 


THERMAL EFFECTS 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 26451, 28049 


INVERTEBRATES 


28110 (PB—281831) Adaptation of copepod populations to ther- 
mal stress. II. Completion report. Bradley, B.P. (Maryland Univ., 
College Park (USA). Water Resources Research Center). 1978. 
Contract DI-14-34-0001-6085. 26p. NTIS PC A03/MF AOI. 

The copepod Eurytemora affinis has considerable potential 
for both physiological and genetic adaptation to temperature stress. 
Physiological variance was expressed more in females and genetic 
variance was expressed more between males. Estimates of both 
variances were obtained by several methods and all gave essentially 
the same results. The assay method used to measure temperature 
tolerance depended on time to enter a coma following a temperature 
shock. The assay was short-term (30 min. maximum) but was closely 
related to long-term survival in high tempertures. The copepod 
populations seem to be at or near their limit of survival in summer 
temperatures in the Chesapeake Bay, judging by field observations 
and laboratory experiments in cycling temperatures. This raises the 
question of whether all the genetic and physiological flexibility 
observed is usable in further adaptation or whether reproductive 
capacity, for example, becomes limiting. 


28111 Temperature adaptation in the freshwater snail, Helisoma 
trivolvis (Say), in an artifically heated reservoir in the southeastern 
United States. Wood, D.H. (Savannah River Ecology Lab., Aiken, 
SC). J. Therm. Biol.; 3: No. 4, 187-194(Oct 1978). 


ERA VOL. 4, NO. 10 


Snails from a heated zone of Par Pond of the U.S. Savannah 
River Plant were compared with conspecifics from an unheated area 
of the same reservoir. The heated area averaged 5°C warmer and 
was thermally more variable than the control area. This situation has 
existed for about twenty years. Variation in metabolic response to 
temperature was observed according to season and heated vs unheat- 
ed area. A laboratory rearing experiment indicated that part of the 
observed variation was environmentally induced. Life cycle and 
growth rates were similar in the two collection areas. Three genera- 
tions were produced annually in both areas and spawning was 
synchronous except that the summer spawning period was shorter in 
the heated area. Live weights expressed relative to shell size were 
also similar, and decreased in both areas during summer. It appears 
from these results that metabolic compensation for temperature can 
serve as an indicator of general thermal adaptability, but only if the 
degree of environmental plasticity is known for the species. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 26229, 28156 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 28093 


28112 (ORNL/EIS—81) Reviews of the environmental effects of 
pollutants. V. Cyanide. Towill, L.E.; Drury, J.S.; Whitfield, B.L.; 
Lewis, E.B.; Galyan, E.L.; Hammons, A.S. (Oak Ridge National 
Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 205p. 
(EPA—600/1-78-027). Dep. NTIS, PC A10/MF AO1. 

This study is a comprehensive, multidisciplinary review of the 
health and environmental effects of cyanide and specific cyanide 
derivatives. Over 500 references are cited. Cyanide production in the 
United States was about 700 million pounds in 1975, most of which 
was used for acrylonitrile production. The most important applica- 
tions of inorganic cyanides are electroplating and metal treatments. 
Improper storage, handling, and disposal account for isolated in- 
stances of cyanide release to the environment. Tobacco smoke is 
probably one of the major sources of cyanide exposure to the 
general public. 


28113 Does carcinogenic potency correlate with mutagenic poten- 
cy in the Ames assay. Ames, B.N.; Hooper, K. (Univ. of California, 
Berkeley). Nature (London); 274: No. 5666, 19-20(6 Jul 1978). 

Given the million-fold range in carcinogenic and mutagenic 
potencies, a correspondence between them can be useful without 
needing to be very precise. That there is a good correlation for most 
chemicals examined so far is suggested by the work of Meselson and 
Russell, by the work of Ames and Hooper to date, and by the 
comparison of a number of carcinogens with their less active iso- 
mers. In addition, it seems that some of the other short-term tests 
show potency responses similar to that of Salmonella. Potency 
values in a mammalian short-term test (inhibition of DNA synthesis 
in human HeLa cells) have recently been obtained for 16 chemicals 
and show a million-fold range, as well as a remarkably good agree- 
ment with the Salmonella potency results. The theoretical basis for 
the correlation seen may be that using rat liver homogenate as a 
model for a rat’s metabolism of foreign chemicals is a reasonable first 
approximation, especially because the analysis is for carcinogenic 
potency of chemicals that are ingested. The liver is the primary 
organ for metabolising foreign chemicals and in general is much 
more active than other tissues for metabolic activation. (Most car- 
cinogens that are ingested do not cause liver cancer, but this may be 
explainable by the increased DNA-repair capabilities of the liver.). 
The analysis should, in any case, give some indication of the chemi- 
cals for which it is necessary to use tissues other than liver in 
mutagenicity tests. 


28114 Mercury in fish and waters of the Irish Sea and other 
United Kingdom fishing grounds. Gardner, D. (Liverpool Univ., 
Eng.). Nature (London); 272: No. 5648, 49-51(2 Mar 1978). 

The Ministry of Agriculture, Fisheries, and Food has report- 
ed high mercury (Hg) levels in marketable fish from several United 
Kingdom fishing grounds. Gardner's studies indicate accompanying 
high dissolved Hg concentrations in waters within the same study 
areas. An analysis of both sets of data has revealed a linear relation- 
ship (correlation coefficient 0.92) between the mean Hg concentra- 
tions of the water and fish. In distant waters a concentration factor 
of Hg from water to fish was 2.9 x 10° compared with 10.6 x 10° in 
coastal waters between Anglesey and St Bees Head. Fish harvested 
from these industrially affected waters (>50 ng 1~' mean dissolved 
Hg) contained more than the 0.5 ppM Hg limit set for edible fish in 
many countries. Even after Hg is no longer released into the marine 
environment the levels in fish in certain areas apparently continue to 
increase before stabilizing. Sediment samples taken off the Fylde 
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coast and off the Mersey estuary contained 130 to 380 ng g™' 
compared with 10 to 30 ng g™' for the rest of the Irish Sea. It is 
likely that this effect could cause high Hg levels in fish from these 
fishing grounds for a long time. Therefore a continuing monitoring 
programme should be undertaken in the contaminated areas of 
Liverpool and Morecambe bays. This is in agreement with the 
recommendations of the Pharmacology Subcommittee of the Com- 
mittee on Medical Aspects of Food Policy. 


28115 Effects of water soluble components of refined oil on the 
fecundity of the copepod, Tigripus japonicus. Finney, C.; D'Agostino, 
A. (New York Ocean Science Lab., Montauk). Natl Bur. Stand. 
(U.S.), Spec. Publ.; No. 464, 627-631(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The test method utilized in this study permitted the measure- 
ment of growth and fecundity of an harpacticoid chronically 
stressed by sublethal concentrations of water soluble extracts of fuel 
oil. Concomitantly, since the fecundity of the harpacticoid depended 
on the sustained availability of nutritionally adequate food algae 
and/or bacteria then the reproductive behavior of the herbivore 
reflected the viability of the prey species as associated entities in a 
trophically linked complex. Successful production of the F2 genera- 
tion should be the principal and perhaps only criterion for the 
identification of potentially toxic concentrations of pollutants. 


CELLS 
REFER ALSO TO CITATION(S) 28042, 28149 


28116 (LF—58, pp 406-411) Proliferation of lung and airway 
cells induced by nitrogen dioxide. Hackett, N.A. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Proliferation of lung cells of Chinese hamsters was examined 
in several regions of the lung parenchyma and ciliated airways after 
a 24-hour exposure to 15-17 ppM nitrogen dioxide. Label was 
retained three weeks after the injection of *H-thymidine, and autora- 
diographic methods were used to localize the site of retention. By 24 
hours after administration of *H-thymidine, parenchymal areas, ex- 
clusive of airways, showed an increased labeling index, indicative of 
injury and repair. This increase in the number of labeled cells 
persisted for three weeks. Type II cells were labeled twice as 
frequently in regions of the terminal bronchiole than in other alveo- 
lar areas. Alveolar macrophages were significantly labeled in the 
alveolar areas during the thymidine pulse at the end of the exposure 
episode and retained label for three weeks. Ciliated airways showed 
no labeling in the trachea, and progressively greater labeling in 
increasingly smaller airways. Epithelial cells lining the small airways 
and alveoli showed greater regional susceptibility to NO2 injury than 
cells lining the bronchi or trachea. 


28117 (LF—S8, pp 423-425) Stimulation of lung cell division for 
cytogenetic assays by NO. exposure. Bice, D.E.; Mead, D.K.; Car- 
penter, R.L.; Brooks, A.L. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

This study was designed to evaluate the use of inhaled NO as 
a means of stimulating lung cell division without inducing chromo- 
some damage. The results indicate that NO: effectively stimulated 
lung cell and alveolar macrophage division in Chinese hamsters 
exposed to 15 ppM NO: for eight hours and sacrificed 48 hours after 
exposure. Chromosome aberration scorings are dependent upon ob- 
taining a sufficient population of dividing cells which can be arrested 
in metaphase. Chromosome scoring of cells from lung tissue and 
pulmonary lavage of treated and control animals indicated that 
exposure to NO: at this level did not cause chromosome damage but 
did increase cell division. Therefore, stimulation of cell division in 
the lung by NO: inhalation may be a useful method to study the 
effects of various inhaled environmental pollutants on lung cell 
chromosomes. 


28118 (LF—58, pp 451-453) Toxicology of solar heating and 
cooling materials: mutagenic survey of heat transfer fluids. Clark, 
C.R.; Sanchez, A.; Hobbs, C.H. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Samples of heat transfer fluids proposed for use in the solar 
heating and cooling of buildings were tested for mutagenic activity 
using the Ames/Salmonella mutagenicity bioassay. A total of 14 
samples were tested using the plate incorporation technique with 
four stains of Salmonella typhimurium. Of the 14 fluids tested, six 
were petroleum distilligates of varying aromatic content; five were 
glycols and polyglycols; one was a silicone oil and two were low 
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molecular weight, high aromatic content fluids. The fluids were 
tested at doses ranging from 1-1000 pg/plate with and without 
metabolic activation by rat liver microsomal homogenates. The 
results indicate that none of the fluids, as tested, possess significant 
mutagenic activity. 


28119 (LF—58, Pp 454-459) Statistical analysis of in vitro bacte- 
rial mutagenesis tests. Griffith, W.C. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Appropriate statistical methods are developed to analyze the 
results of the Ames test for mutagenicity. The purpose of these 
methods is to accurately detect weak mutagens which may need 
further analysis in tests for mutagenicity or carcinogenicity. These 
statistical methods involve a model of the spontaneous mutation rate. 
The model separates the distribution of counts of revertant colonies 
into Poisson and lognormal distributions. The Poisson distribution 
represents the sampling error and the lognormal distribution repre- 
sents the biological variability and experimental error in the test. 
Thus analysis allows calculation of error rates for weak mutagens 
giving more precise definitions of test criteria. 


28120 Cellular and molecular toxicology of lead. I. Effect of lead 
on cultured cell proliferation. Kusell, M.; O’Cheskey, S.; Gerschen- 
son, L.E. (Univ. of California, Los Angeles). Contract EY-76-C-03- 
0012. J. Toxicol. Environ. Health; 4: 503-513(1978). 

Growth studies were done on a cultured rat liver cell line - 
(RLC-GAI) grown in a chemically defined medium in the presence 
of lead nitrate. Lead reversibly inhibited the growth of these cells 
even after 6 d of exposure to the heavy metal. To compare lead 
sensitivity in various cell lines, GISO and LDSO values were deter- 
mined in the RLC-GAI cells as well as two glioma cell lines (B82 
and Cs.) and a neuroblastoma cell line (N18). The LDSO values 
paralleled but were consistently lower than the GISO values. Since 
lead is known to affect heme synthesis, hemin was added to test the 
possibility of preventing the growth-inhibitory effect of the lead. 
The growth capacity of lead-treated cells did not change with the 
addition of hemin. It is thought that differentiated cultured cell lines 
such as these could be useful in examining the molecular mechanism 
of lead toxicity. 


28121 Cellular and molecular toxicology of lead. III. Effect of 
lead on heme synthesis. Lake, L.; Gerschenson, L.E. (Univ. of 
California, Los Angeles). Contract EY-76-C-03-0012. J. Toxicol. 
Environ. Health; 4: 527-540(1977). 

The effect of lead nitrate on the biosynthesis of heme and the 
cellular uptake of °*Fe was studied in an established rat liver cell line 
(RLC-GAI) grown in serum-free medium. Heme synthesis was 
shown to be increased in lead-treated cells when determined by 
measuring the amount of **Fe incorporated into the heme fraction of 
cell homogenates; concomitant with increased *°Fe incorporation 
into heme, cellular uptake of *°Fe was also increased. By contrast, 
heme synthesis was inhibited by lead in a dose-dependent manner 
when determined by measuring the conversion of 
['*C]aminolevulinic acid into heme under identical experimental 
conditions. Cellular degradation of heme was not found to be 
significantly affected by lead. It is proposed that lead inhibited the 
biosynthesis of heme and that the increased incorporation of **Fe 
into the heme fraction of the lead-treated cells was the result of the 
increased uptake of *°Fe and hence labeling of the heme molecules. 
Evidence is presented that suggests that only **Fe present in solution 
as a low-molecular-weight complex was accumulated in increased 
amounts by lead-treated cells. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 26451, 28113, 28115 


28122 (LF—58, pp 314-317) Mutagenic survey of extracts of 
coal fly ash produced by fluidized bed combustion. Clark, C.R.; 
Sanchez, A.; Hanson, R.L.; Hobbs, C.H. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Extracts of fly ash collected from a fluidized bed coal com- 
bustor were surveyed for mutagenic activity using the Ames/Salmo- 
nella mutagenesis bioassay. Extracts of 0.5—1.0 g samples of fly ash 
collected by a concentric electrostatic precipitator showed no muta- 
genic activity. Larger quantities of fly ash obtained from ters 
were extracted and tested in Salmonella typhimurium strains TA-100 
and TA-1538. Significant mutagenic activity, characterized by both 
base pair substitution and frame shift mutations, was demonstrated. 
Further, mutagenic activity was observed both in the presence and 
absence of rat liver homogenates, suggesting that more than one 
mutagenic substance is present in the fly ash extracts. 
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28123 Comparative effects of ammonia and related compounds on 
poliovirus. Ward, R.L.; Ashley, C.S. (Sandia Labs., Albuquerque, 
NM). Appl. Environ. Microbiol.; 36: No. 1, 198-200(Jul 1978). 

The abilities of ammonia and related compounds to inactivate 
— were compared. Compounds virucidal at pH 9.5 had the 
‘ollowing order of activities: ethylamine > propylamine, dimethyla- 
mine, methylamine > ammonia > 2-methoxyethylamine. 


28124 Mutagenicity screening of five methyl carbamate insecti- 
cides and their nitroso derivatives using mutants of Salmonella typhi- 
murium LT2. Blevins, R.D. (East Tennessee State Univ., Johnson 
City); Lee, M.; Regan, J.D. Mutat. Res.; 56: 1-6(1977). 

The mutagenic activity of five methyl carbamate insecticides - 
carbaryl, baygon, BUX-Ten, landrin and methomyl - and their 
nitroso derivatives were investigated using histidine auxotrophs - his 
TA98, his TA100, his TA1S35 his TA1537 and his TA1538 - of 
Salmonella typhimurium LT2 derived by Ames. The methyl carba- 
mate insecticides did not cause a significant increase in the number of 
revertant colonies in any of the strains used. In contrast, the nitroso 
derivatives of the carbamate insecticides greatly increased the 
number of colonies on plates inoculated with strains his TA100 and 
his TA1535. We conclude that the nitroso derivatives of the tested 
methyl carbamate insecticides are potent mutagens; whereas, the 
parent insecticides are non-mutagenic. 


PLANTS 


REFER ALSO TO CITATION(S) 27741, 27742, 27743, 27744, 
27773, 27864, 27892, 27923, 28135 


28125 (ANL—77-65(Pt.3), pp 12-15) Photosynthetic response of 
field-grown soybeans to fumigations with sulfur dioxide. Muller, R.N.; 
Miller, J.E.; Sprugel, D.G.; Smith, H.J. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Experiments were conducted throughout the summer to 
study photosynthesis in the control and treatment plots during the 
course of fumigations. Three hr following initiation of fumigation 
photosynthesis was reduced by 17 to 33 percent. Apparent recovery 
of photosynthesis was observed 1 to 2 hr after the end of fumigation. 
As the summer progressed, plants in the medium SO: plot exhibited 
an apparent decrease in sensitivity to fumigations. Visible injury of 
leaf tissue was never observed. (HLW) 


28126 (ANL—77-65(Pt.3), pp 21-23) Influence of sulfur dioxide 
fumigation on pathogen development in field-grown soybeans: a pre- 
liminary study. Miller, ).E.; Muller, R.N.; Sprugel, D.G. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

A survey was conducted on the incidence of soybean patho- 
gens in the SO, treatment plots. Samples were taken of roots, stems, 
pods, and discs from leaves and placed in culture plates. After 7 days 
of incubation the occurrence of microorganisms was recorded. At 
higher SO levels there was a slight trend toward more recoverable 
total fungi (Alternaria, Fusarium, and Stemphylium). There was an 
indication that SO. was reducing leaf infection by Phomopsis. A 
bioassay of seeds harvested from mature plants showed that the total 
recoverable fungi were reduced in the medium plot relative to the 
control but elevated in the high plot. (HLW) 


28127 (ANL—77-65(Pt.3), pp 24-27) Response of soybeans to 
acid precipitation alone and in combination with sulfur dioxide. Irving, 
P.M.; Miller, J.E. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Results of experiments indicate that simulated precipitation 
with a pH of 3.0 caused an apparent reduction in soybean seed yield 
as compared to simulated precipitation with a pH of 5.5 in both the 
control and high SO: plots. The data suggest that the apparent yield 
reduction may be due, in part, to a lower dry weight per seed 
produced by plants treated with the acid simulant. Plants in the 
control SO, plot receiving acid precipitation simulant exhibited 
higher photosynthetic rates, as measured by incorporation of '*COs, 
and lower diffusive resistances than plants receiving control simu- 
lant. The apparent increase in effect P mena time suggests that acid 
precipitation affects plant metabolism in a cumulative manner. Chlo- 
rophyll content was 29 percent higher in plants receiving acid 
simulant than in control plants near the end of the growing season. 
This suggests a delay in senescence in the acid treated plants. There 
was an erosion of leaf epicuticular wax, as determined by extraction, 
due to both control and acid precipitation, although the data, which 
were not statistically significant, indicate a higher degree of leaching 
by the acid simulant (20 percent) than the control simulant (9 
percent) in the control SO, plot. This increased erosion due to 
acidity could result in greater transpirational water loss and could 
also decrease leaf resistance to pathogen infection. The data also 
suggest that oil content is lower (4 percent) in seeds produced by 
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plants receiving acid simulant as compared to control plants. These 
results suggested that acid precipitation may alter the physiological 
processes of soybeans. 


28128 (ANL—77-65(Pt.3), pp 51-53) Sorption and desorption of 
cadmium by Asterionella formosa and Fradilaria crotonensis. Conway, 
H.L.; Williams, S.C. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

Cadmium has no known biological function in plants. Howev- 
er, it is rapidly sorbed by SS. resulting in decreased rates 
of growth and photosynthesis. Previously, we determined that the 
time-dependent sorption of cadmium could be described by a hyper- 
bolic function for the freshwater diatom, Asterionella formosa and 
Fragilaria crotonensis. In the present study we examine the sorptive 
characteristics of cadmium in the light and in the dark for these two 
diatom species. The results of this study indicate that phytoplankton 
may have mechanisms for the cellular removal of toxic elements. 
However, further experiments should be done to distinguish clearly 
between passive and active processes, such as physical desorption 
and cellular excretion. 


28129 (PB—282885) Time series experiments for studying plant 
growth response to pollution. Report for April 1974—September 1977. 
Male, L.; Van Sickle, J.; Wilhour, R. (Environmental Protection 
Agency, Corvallis, OR (USA). Corvallis Environmental Research 
Lab.). Apr 1978. 26p. (EPA/600/3—78/038). NTIS PC A03/MF 
AOl. 


The research program was initiated with the overall objective 
of defining experiments which could predict the yield losses of crops 
grown under naturally varying sulfur dioxide concentrations. A 
model for simulating realistic fluctuations in SO. air pollution was 
developed. This model was used to design experiments in field 
growth chambers for the purpose of establishing the functional and 
probabilistic relationship between yield loss and median SO2 concen- 
tration. The stochastic experiments are offered as a viable alternative 
to traditional long-term fixed concentration experiments. The report 
covers a period from April 1974 to September 1977 and was com- 
pleted as of Febuary 1978. 


28130 (PB—283604) The impact of sulfur dioxide on vegetation: 
a sulfur dioxide-ozone response model. Final report. Oshima, R.J. 
(California Univ., Riverside (USA). Statewide Air Pollution Re- 
search Center). 15 Mar 1978. Contract ARB-A6-162-30. 94p. NTIS 
PC A05/MF AOl. 

The objective of this project was to determine the effect of 
oxidant alone and in combination with 10 pphm sulfur dioxide upon 
red kidney bean, a commercial California crop. The experiment was 
conducted using exposure conditions that were characterized and 
validated as being similar to ambient conditions. Red kidney beans 
were grown in exposure chambers with 0%, 25%, 50%, 75%, and 
100% carbon filtered air alone and in combination with 10 pphm 
SO. Additionally, 2 ambient plots were utilized. An interaction with 
ozone and SO? was documented in the 50% carbon filtered treat- 
ment and produced a significant reduction in yield and plant bio- 
mass. The data also indicated the suggestion of an interaction in the 
75% filtered treatment but at an unacceptable level of significance (p 
= .20 level). No reductions in yield or plant biomass were detected 
on red kidney beans exposed to equivalent doses of ambient ozone 
alone. Ambient ozone alone produced significant reduction in yield 
(> or = 65%) but only at doses exceeding 5144 pphm-hrs. Sulfur 
dioxide at 10 pphm did not produce detectable plant or yield 
responses alone and did not have an interactive effect at ozone doses 
exceeding 5144 pphm-hrs. 


28131 (UCRL—13909) Ultrastructural changes in leaf cells of 
ponderosa pine and cotton exposed to ozone. Furr, M. (Paine Coll., 
Augusta, GA (USA)). Sep 1978. Contract W-7405-ENG-48. 24p. 
Dep. NTIS, PC A02/MF AOI. 

Damage and modifications of plant cell structure by moderate 
to high levels of ozone were studied in ponderosa pine (Pinus 
ponderosa Laws.) and cotton (Gossypium hirsuta L. cv ‘Acala SJ- 
2’). Plants were exposed to 0.20 ppM of ozone for six hrs daily. 
Visible symptoms of ozone damage in the pine included develop- 
ment of tip necrosis, chlorotic mottle, and necrotic lesions or bands 
in both current and one year old needles. In cotton seedlings, 
chlorosis developed in the upper cell layers of the leaves and 
cotyledons. Leaf blade islets were affected prior to any noticeable 
damage to the vascular systems and early cotyledon abscission was 
common in fumigated cotton seedlings. Electron microscope obser- 
vations revealed that ozone altered membranes in the cytoplasmic 
organelles. Degradation of the granal and thylakoid systems of 
chloroplastids paralleled the concentration and duration of ozone 
fumigation. As associated accumulation of lipoidal or osmiophilic 
spheres in the chloroplastid stroma accompanied the modification of 
the thylakoid membranes in cotton. Both granal membranes and 
—— morphology were altered in ozone damaged pine nee- 
dles. 
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28132 Sulphur dioxide as a necessary component of the bio- 
sphere. Berge, H.; Orgis, K. (Institut fuer Umweltschutz und Agri- 
kulturchemie, Heilighaus (Germany, F.R.)). Staub-Reinhalt. Luft; 38: 
No. 4, 140-143(Apr 1978). (In German). 

Most of the publications call sulphur dioxide a noxious com- 
ponent of the atmosphere. Therefore, efforts are made to remove 
this gas as far as possible from the environment. This would cause 
severe trouble in the ecological balance, especially in primary pro- 
ducers. Sulphur is one of the macronutrients of plants and can enter 
into the leaves as SO2 by the stomata. Some plants of economic 
importance need considerable amounts of sulphur for the production 
of special compounds. From soil, sulphur is washed out in a great 
volume. Hence the use of sulphur-free mineral fertilizers in forestry 
and agriculture outside industrial districts will cause a deficiency of 
sulphur in soils and plants. This means that a certain proportion of 
sulphur in the atmosphere is necessary at any rate. 


28133 The effect of cadmium on net photosynthesis, transpira- 
tion, and dark respiration of excised silver maple leaves. Lamoreaux. 
R.J.; Chaney, W.R. (Purdue Univ., West Lafayette, IN). Physiol. 
Plant.; 43: 231-236(26 Jan 1978). 

Excised leaves of silver maple (Acer saccharinum L.) exposed 
to 0, 0.045, 0.090, or 0.180 mM Cd** exhibited reduced net photosyn- 
thesis and transpiration, and increased dark respiration. Rates of net 
photosynthesis and transpiration diminished with time and were 
strongly correlated with solution concentration and tissue content of 
Cd**. Net photosynthesis and transpiration were reduced to 18 and 
21%, respectively, of the untreated controls after 64 h. Dark respira- 
tion increased as much as 193% of the untreated controls but was 
poorly correlated with solution concentration or tissue content of 
Cd**. Diffusive resistances of leaves to carbon dioxide and water 
vapor transfer increased with both increasing Cd** concentration 
and time. These findings are discussed in relation to stomatal func- 
tion. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 27892, 27923, 27925 


28134 (ANL—77-65(Pt.3), pp 56-58) Effect of cadmium on the 
feeding process of the calonoid copepod, Limnocalanus macrurus. 
Mellinger, D.L. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

The purpose of this experiment was to determine whether the 
filtering rate of Limnocalanus macrurus would be demonstrably 
affected when subjected to a sublethal cadmium concentration. 
From the CEPEX project, it is reported that marine copepods 
produced fewer than the expected number of fecal pellets in the 
presence of a sublethal concentration of copper and suggested that 
this implied lower feeding rates. In an attempt to evaluate the means 
by which cadmium is transferred from water to copepods, three 
groups of copepods were established and maintained for nine days 
under the same conditions as those described above except food 
(diatoms) was omitted. Five copepods were removed from each 
bottle on days 3, 6, and 9, and assayed for /sup 115m/Cd burden. 
The concentration factors appear to increase in a linear manner over 
this time period. The results of this pilot experiment indicate that a 
sublethal concentration of cadmium can significantly decrease the 
filtering rate of the calanoid copepod, Limnocalanus macrurus. 


28135 (ANL—77-65(Pt.3), pp 59-64) Effects of cadmium enrich- 
ment on a Lake Michigan plankton community. Marshall, J.S.; Mel- 
linger, D.L.; Saber, D.L. 1977. 

In Radiological and Environmental Research Division annual 
report, ecology: January—December 1977. 

For experimental studies of energy-related pollutant effects in 
the Great Lakes, we developed and tested a new in situ technique 
employing polyethylene carboys as enclosures. Our 1976 experi- 
ments in northern Green Bay, Lake Michigan, showed that cadmium 
enrichment greater than 5 yg Cd/L caused significant effects on 
several functional and structural attributes of the zooplankton com- 
munity within 9 days, while the effects of enclosure (4—15 days) on 
the populations were mostly insignificant. This study indicated fur- 
ther that cadmium enrichment much lower than 5 pg/L would 
probably cause detectable effects on percentage similarity within 9 
days and that in situ experiments longer than 15 days weuld be 
feasible. The results of this study indicate that cadmium enrichment 
as low as 0.05 to 0.1 yg Cd/L would probably cause detectable 
reductions of percentage similarity within 3 weeks and that experi- 
ments longer than 3 weeks are feasible at optimal incubation depths. 
Additional intercomparisons with ELA experiments employing large 
enclosures, isolated bays or whole lakes are needed, however, to 
determine the applicability of shorter term experiments using small 
enclosures in the Great Lakes. 
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REFER ALSO TO CITATION(S) 26451, 27891, 27892, 27925, 
28107, 28113, 28118 


28136 (LF—58, pp 13-17) Multiple dog exposure system. 
Mokler, B.V. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

A new exposure system, designed to satisfy an unusual set of 
experimental constraints, permits the simultaneous nose-only ex 
sure of three unsedated dogs. The system is well suited to studies 
with scarce, nonhazardous materials requiring gravimetric determi- 
nation of exposure aerosol characteristics. Eight months experience 
repeatedly exposing dogs to corticosteroid aerosols has suggested 
several useful design modifications. 


28137 (LF—58, pp 298-302) In vitro dissolution of fluidized bed 
coal combustion fly ash using instrumental neutron activation analysis. 
Weissman, S.H.; McCarty, K.F. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The in vitro dissolution of fluidized bed coal combustion fly 
ash was studied using instrumental neutron activation analysis to find 
potential tracers for in vivo distribution and retention studies. The 
major properties desired for a tracer of a fly ash particle are 
dissolution characteristics typical of a matrix component, long radio- 
active half-life and high specific radioactivity. The dissolution was 
conducted using 0.1 M HCl at 37°C using a parallel flow system. 
The dissolution curve consisted of two components: a fast ——. 
nent (initial 10 days) and a slow component (final 20 days). The 
magnitude of dissolution of “*Sc, ®*°Fe, Co and ***Pa in 30 days 
was 21 +- 5 percent of the initial filter activity. Scandium-46, *°Fe 
and 7°°Pa were determined to be suitable for short-term in vivo 
experiments and ®Co for long-term experiments. 


28138 (LF—58, pp 303-306) System for exposure of animals to 
nitrogen dioxide. Pfleger, R.C.; Beethe, R.L. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

A system to expose animals to a gaseous atmosphere contain- 
ing nitrogen dioxide (NO2) has been developed. The NO. was 
generated from N2O, and mixed with filtered air before being 
introduced into the exposure chambers. The changers were 27-inch 
stainless steel cubes with pyramidal inlet and exhaust sections. The 
concentration of NO2 was continuously monitored with chemilu- 
minescent analyzers. Periodically throughout an exposure series, the 
concentration was analyzed by the Saltzman technique. 


28139 (LF—58, pp 309-313) In vitro cytotoxicity testing of 
potential effluents from the fluidized bed combustion of coal. Hill, 
J.O.; Hahn, F.F. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

As part of the toxicological evaluation of potential effluents 
from the fluidized bed combustion (FBC) of coal the alveolar 
macrophage cytotoxicity test is being used to screen fly ash and 
associated materials. In the presence of serum, the toxicity of fly ash 
collected from the combustor exhaust stream was approximately that 
of the quartz standard used in these studies. Fly ash from the FBC 
baghouse filter aerosolized in the laboratory, however, was relative- 
ly non-toxic. The relative toxicity of exhaust stream fly ash cannot as 
yet be explained in terms of cadmium or vanadium content, toxic 
materials known to be associated with FBC materials, but may be 
related to the silicate matrix or potential surface-bound compounds. 
Data collected indicate a need for parallel biological and chemical 
characterization of FBC effluents. 


28140 (LF—S8, pp 318-321) Early damage indicators in the lung. 
I, Lactate dehydrogenase activity in the airways. Henderson, R.F.; 
Damon, E.G.; Henderson, T.R. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

The rapid determination of damage in the lung is important in 
developing screening methods for ranking the toxicity of inhalable 
pollutants. The presence of lactate dehydrogenase (LDH) activity in 
the airways was found to be a sensitive indicator of acute toxicity to 
lung cells. The airway levels of LDH increased after bronchopul- 
monary lavage of Syrian hamsters with increasing levels of Triton 
X-100 with a correlation coefficient of 0.98. No increase in iron 
content of the lavage fluid occurred, indicating that lysed erythro- 
cytes were not the source of the LDH. The isoenzyme pattern of the 
LDH activity in the lavage fluid suggested that LDH was released 
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from lung cells. The method of detecting early lung injury by the 
presence of LDH in the airways can be used in one of two ways: the 
toxic material to be tested may be introduced into the lung by 

ulmonary lavage and the released LDH measured in the same 
ate fluid; or animals exposed to aerosolized toxicants can be 
lavaged after exposure to obtain a sample of the LDH in the airways. 


28141 (LF—S8, pp 322-325) Early damage indicators in the lung. 
II. Biochemical and response of the lung to lavage with 
metal salts. Henderson, R.F.; Rebar, A.H.; Lucero, M.T. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

A rapid screening test for determining the acute toxicity level 
of substances in the lung has been developed and evaluated using 
metal salts as the toxic agents. In the test, animals were exposed in 
vivo to the metal salts by bronchopulmonary lavage, and toxicity 
was determined by the enzymatic and cellular response observed in 
the airways. Histopathological evaluations of —_ tissue from ani- 
mals exposed at the highest levels correlated well with the airway 
enzymatic and cellular response. The test proved useful in rapidly 
determining the lung dose of metal salt which caused acute toxicity. 


28142 Lee a 326-335) Early damage indicators in the lung. 
III. Biochemical cytological response of the lung to inhaled 
cadmium chloride. Henderson, R.F.; Rebar, A.H.; Pickrell, J.A.; 
Newton, G.J. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Syrian hamsters were exposed by inhalation to an aerosol of 
CdCk with an aerodynamic diameter of about 1.6 um to achieve an 
initial lung burden (ILB) of 0.6 and 4.4 wg of CdCl. Animals were 
sacrificed at two hours, 1, 7, and 22 days after the exposure. A 
sample of airway fluid was obtained by bronchopulmonary —— 
and enzyme levels were measured both in the cell-free portion of the 
lavage fluid and in oy my of the lung tissue. Cytological 
studies of the cells in the lavage fluid as well as histopathological 
studies of nonlavaged lungs were made. Both enzymatic and cytolo- 
gic data demonstrated a dose response pattern. Airway enzymatic 
and cytologic responses were shown to be potentially useful as 
predictors of lung damage in toxicological screening programs. 


(LF—58, pp 336-339) Adaptation of protein and trypsin 
capacity analyses to the miniature chemical analyzer. Pick- 
rell, J.A.; Dittmer, C.J.; Rebar, A.H.; Henderson, R.F. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Manual methods for protein concentration and trypsin inhibi- 
tory capacity (TIC) were adapted to the miniature centrifugal ana- 
lyzer to quantitate changes in acute pulmonary injury. The miniatur- 
ization of the procedures allowed accurate determinations to be 
made on the small quantities of these substances in endobronchial 
saline lavage fluid and tissue homogenate. The method has been used 
to measure expected values in lavage fluid and pulmonary homog- 
enate and to assess lung injury in Syrian hamsters exposed by 
inhalation to low levels of CdCh. 


28144 (LF—58, pp 340-342) Evidence for a metallothionein-like 
protein in Syrian hamster lung. Benson, J.; Henderson, R. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

A low molecular weight Cd-binding protein has been isolated 
from lungs of Syrian hamsters exposed to CdClo-/sup 115m/Cd by 
lung lavage. This protein has a high-binding affinity for Cd but does 
not appear to bind Ni, Se and Cr. It also appears to possess several 
properties associated with metallothionein, a low molecular weight 
Fo emg protein, present in liver, kidney, spleen, testes and 
duodenum of several animal species. 


28145 (LF—58, pp 343-349) Retention and distribution of in- 
haled selenium dioxide aerosols by dog and rat: preliminary results. 
Weissman, S.H.; Burkstaller, M.A.; Cuddihy, R.G. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Beagle dogs and Fischer-344 rats were exposed to Se(IV) 
aerosols, primarily as SeO2. The aerosols used had activity median 
aerodynamic diameters of about 0.5 um and sigma/sub g/ of 2.4. 
Whole-body retention and organ distribution data are presented. The 

rimary organs of distribution for the dog 32 days after exposure 
on a percent of the sacrifice body burden (% SBB) were soft 

tissue remainder, blood, liver, pelt, rib, small intestine and contents, 
kidney, paws and tail, head skin, defleshed bone and lung. On the 
basis of % SBB/g tissue weight the primary organs in a dog, 32 days 
after exposure, were kidney, turbinates, thyroid, liver, adrenal, lung, 
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spleen, abdominal lymph nodes and blood. In rats 36 days after 
exposure, the head skin, kidney and liver were the major organs on a 
% SBB/g tissue weight basis. 


28146 (LF—S8, pp 350-355) Distribution, retention, and elimina- 
tion of pyrene in rats following inhalation. Mitchell, C.E.; Tu, K. Dec 
1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Pyrene-equivalent fluorescence has been measured in a 
number of tissues of Fischer-344 rats at various times following 
inhalation of pyrene aerosols (500 g/l; CMD - 0.2 to 0.3 xm) for 
one hour. Significant quantities of pyrene were found in nasal 
turbinates, trachea, lungs, kidney and liver immediately after expo- 
sure. The clearance from the respiratory tract was rapid; the concen- 
tration in the trachea and lungs at 48 hours post-exposure was 20 and 
5% respectively of day zero value. Pyrene cleared from the liver 
and kidney at a fast rate; the concentrations in these tissues at 48 
hours post-exposure were approximately 10% of their initial day 
zero values. Pyrene in the gastrointestinal tract was increased four- 
fold at 24 hours after exposure and returned to pre-exposure values 
at approximately four days after exposure. These data suggest that 
pyrene from the respiratory tract is rapidly cleared, both by muco- 
cillary action from the trachea and bronchi, and by translocation 
from the respiratory tract to the liver and kidney. 


28147 (LF—S58, pp 356-359) Rapid spectrofluorometric method 
for the analysis of polycyclic aromatic hydrocarbons in animal tissue. 
Mitchell, C.E. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Pyrene was intratracheally instilled into Fischer-344 rat lungs. 
The animals were sacrificed and the lungs were removed and 
homogenized and extracted with hexane. The hexane extract was 
partitioned with dimethylsulfoxide-H2O and quantitated fluorometri- 
cally at an excitation and emission wave length of 323 and 400 nm, 
respectively. The absorption and fluorescence spectra of the extracts 
were specific for pyrene. Recovery of pyrene from lung homogenate 
was greater than 90%. Sensitivity of the assay was 0.01 g/ml and 
precision as calculated from standard deviation of duplicates was less 
than 10%. The method is — in that 100 samples in duplicate can 
be analyzed in one week. Favorable distribution coefficients were 
obtained for benzo(a)pyrene, anthracene and fluoranthene, indicating 
the applicability of the method for other polycyclic aromatic hydro- 
carbons (PAH). This method, because of its simplicity, sensitivity 
and rapidity, should prove useful for assessing the presence of PAH 
in tissues as related to residence and toxicity. 


28148 (LF—58, pp 360-364) Induction of aryl hydrocarbon hy- 
droxylase in rodent tissue following intratracheal instillation of intra- 
peritioneal administration of benzo(a)pyrene. Mitchell, C.E. Dec 
1977. 


In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Insti- 
tute, Inc., October 1, 1976—September 30, 1977. 

Aryl hydrocarbon hydroxylase (AHH) has been measured in 
the lung, kidney and liver following intratracheal instillation or 
intraperitoneal administration of benzo(a)pyrene (BaP). Aryl hydro- 
carbon hydroxylase was induced in lungs of Chinese hamsters, 
Syrian hamsters, Fischer-344 rats and CD-1 mice following intratra- 
cheal instillation of BaP (10 mg/kg). The level of AHH induced in 
the lung was lowest in Chinese hamsters and highest in mice. After 
intraperitoneal administration of BaP (50 mg/kg) to Chinese ham- 
sters, AHH level in the liver increased to a maximum value at 24 
hours followed by a return to 50% of maximum at 72 hours after 
administration. Aryl hydrocarbon hydroxylase levels in lung and 
kidney were not significantly higher than in controls. In contrast, 
when BaP (10 mg/kg) was intratracheally instilled into Chinese 
hamsters, AHH levels in the lung increased to maximum levels at 12 
hours following administration. The level remained high for one 
week before returning to control values. In addition, AHH levels in 
the liver increased two-fold at 24 hours followed by a rapid return to 
control values after intratracheal instillation. The level in the kidney 
was not significantly increased. Aryl hydrocarbon hydroxylase in- 
duction in mice showed a similar pattern following intratracheal 
instillation, although higher inducibility was observed. These studies 
show that, following intraperitoneal administration of BaP, the liver 
is inducible within 24 hours followed by a rapid return to baseline 
levels; whereas, lung and kidney show no change. In contrast, 
following intratracheal instillation of BaP, maximum levels in the 
—— were maintained for days before returning to baseline levels 
with the liver showing a modest increase in AHH levels. 


28149 (LF—58, pp 412-422) NOz effects on pulmonary alveolar 
Type II cells and pulmonary alveolar macrophages from Syrian ham- 
sters. Pfleger, R.C. Dec 1977. 
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In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Syrian hamsters (9 weeks old) were exposed to a chamber 
atmosphere of 15 ppM NO: for eight hours. Groups of four animals 
were sacrificed on days 1, 2, and 11 after exposure. Pulmonary 
alveolar Type II cells and pulmonary alveolar macrophages (PAMs) 
were isolated as separate populations. The populations of either cell 
type (2.5 x 10° in 1.5 ml) were incubated at 37° in Dulbecco's 
modified MEM with K-Palmitate (9, 10-°H, 11 wm) and Glycerol 
(U-'*C, 15 ym) for 0.5, 1, 1.5, and 2 hours. The incubations were 
terminated and cell lipids extracted. Disaturated (DS) and unsaturat- 
ed (US) species of phosphatidyl choline (PC) and phosphatidyl 
glycerol (PG) were quantitated. In Type II cells from controls, the 

H specific activity (s.a.) of DSPC, USPC, DSPG, and USPG 
increased linearly with time. The *H s.a. of DSPC, USPC, DSPG, 
and USPG from Type II cells of exposed animals were considerably 
increased over control values. Glycerol was incorporated by Type 
II cells from controls into DSPG and USPG at about the same rate 
but 10X greater than into DSPC and USPC. The “‘C s.a. of both 
DSPC and USPC in Type II cells were 9X that of control levels 
following exposure to NOz. Only at 1 day after the NO2 was the 
labeling of DSPG and USPG stimulated. When palmitate and glyc- 
erol were incubated with PAMs from control animals, DSPC, 
USPC, DSPG, and USPG became labeled, but PAMs incorporated 
less palmitate and glycerol into both species of PC and PG following 
the NO: exposure. 


28150 (LF—S58, pp 426-428) Effects of eight-hour exposures to 
sulfuric acid mist on guinea pigs. Silbaugh, S.A.; Wolff, R.K.; Brown- 
stein, D.G. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

In order to characterize the guinea pig's response to sulfuric 
acid, four groups of 2-3 month old guinea pigs were exposed for 8 
hours to submicron sulfuric acid mists ranging in concentration from 
10 mg/m* to 43 mg/m*. Relative humidity was maintained between 
70 and 80%. The animals tended to either develop severe dyspnea 
early during exposure followed by death within a few hours or they 
appeared nearly unaffected which was similar to results found by 
other investigators. The LCso for deaths to 21 days after exposure 
was 31 mg/m*. These findings support our pulmonary function 
results and suggest that the guinea pig may react to sulfuric acid 
with a nearly all-or-none dyspneic response. 


28151 (LF—S58, pp 429-434) Effects of sulfuric acid and hista- 
mine aerosols on pulmonary function of guinea pigs. Silbaugh, S.A.; 
Wolff, R.K.; Carpenter, R.L.; Mauderly, J.L. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Sulfuric acid aerosols are a potentially harmful byproduct of 
fossil fuel combustion. In order to determine the acute pulmonary 
function effects of H2SO, inhalation exposure, unanesthetized guinea 
pigs were exposed for 1 hour to 0.9 um mass median aerodynamic 
diameter (MMAD) H2SO, aerosols. During exposures of 20 guinea 
pigs to 1 mg/m* H2SO, at 40 or 80% relative humidity, no changes 
were observed in tidal volume, breathing frequency, transpulmonary 
pressure, peak inspiratory and expiratory flow, pulmonary resistance 
or dynamic lung compliance. Of ten guinea pigs exposed to 15 mg/ 
m® sulfuric acid at 80% relative humidity there were not significant 
changes in nine, while one reacted with an 80% decrease in compli- 
ance and nearly 200% increase in resistance. In order to grade 
animal reactivity and the capability of our measurement system to 
record a response, several of the same animals were exposed to 
stepwise increased concentrations of aerosolized histamine. The 
animal that responded at 15 mg/m* H2SO, appeared far more 
sensitive to histamine than the other animals. Our findings differ 
from those obtained by other investigators. 


28152 (LF—S8, pp 435-439) Toxicity of H2SO, aerosols to CD-1 
mice and Fischer-344 rats. Runkle, B.K.; Hahn, F.F. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Rats (Fischer-344) and mice (CD-1) were exposed to various 
concentrations of H2SQ, aerosols for varying times. Mortality and 
histologic changes resulting from these exposures were determined 
in both species. Generally, mortality in mice occurred during expo- 
sure or within 1-2 days after exposure. Mortality in the majority of 
rats occurred 1-2 weeks following exposure, the exception being 
early deaths resulting from very high H2SO, aerosol concentrations. 
No significant lesions were noted in the lungs, trachea or turbinates 
of the majority of mice dying from H2SO, exposure. Examination of 
rat tissues revealed ulceration of the turbinates, trachea and larynx in 
rats dying during exposure or shortly thereafter. Lesions noted in 
rats dying 1-2 weeks after exposure included bronchopneumonia 
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associated with aspirated foreign material. Data are presented show- 
ing effects of increasing concentrations and varying exposure time 
on percent mortality in these species. 


28153 (LF—S8, pp 440-444) Effect of sulfuric acid aerosol expo- 
sure on pulmonary clearance of insoluble particles in CD-1 mice. 
Runkle, B.K.; Bryant, P.L.; Hahn, F.F. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Three groups of CD-1 mice were exposed to H2SO, aerosols 
eight days after an exposure to aerosols of fused aluminosilicate 
particles (FAP) labeled with ‘°’Cs. Half of each group exposed to 
the labeled FAP was exposed to H2SO, concentrations of 191 mg/ 
m*, 27 mg/m*, or 1.7 mg/m*, respectively. In all cases, the particle 
size of the H2SO, aerosol was less than 3um (MMAD). The remain- 
ing FAP-exposed mice in each group were sham-exposed at eight 
days following FAP exposure to act as a control group in following 
187Cs-FAP pulmonary clearance. Whole-body counts were used to 
determine the clearance of '*7Cs-FAP after H2SO, exposure. Mice 
from each group were sacrificed at intervals to follow tissue distribu- 
tion of '*7Cs-FAP and to allow histologic examination of tissues. 
The results indicated that there was no change in deep lung clear- 
ance of '°7Cs-FAP following exposure to H2SO, aerosols at the 
concentrations used in this study. There were no pathologic lesions 
noted in tissues, and there was no change in tissue distribution of 
187Cs-FAP following H2SO, aerosol exposure at these concentra- 
tions. 


28154 (LF—58, pp 445-448) Comparison of two methods of 
measuring tracheal mucous clearance in beagle dogs. Wolff, R.K.; 
Muggenburg, B.A.; Flower, F. Dec 1977. 

In Annual report of the Inhalation Toxicology Research 
Institute, Lovelace Biomedical and Environmental Research Institu- 
tion, Inc., October 1, 1976—September 30, 1977. 

Tracheal mucous velocity measurements have been initiated 
in Beagle dogs. Preliminary evaluation of the two most common 
techniques in use were compared. These were: Sackner’s method of 
radiographing Teflon-bismuth discs following deposition by bron- 
choscopy and Chopra's method of using a gamma camera to detect 
the movement of labeled material instilled following bronchoscopy. 
Both methods were used in the same dog with one method immedi- 
ately following the other. Six dogs were studied and the mean 
velocities measured by the two techniques were significantly differ- 
ent: 3.7 +- 3.3 mm/min for Sackner’s method and 8.6 +- 2.6 mm/ 
min for Chopra’s method. These findings have important implica- 
tions when results from different techniques used by various investi- 
gators are compared. In the future, studies will be conducted to 
measure alterations in this important lung defense mechanism follow- 
ing exposure to inhaled toxicants. 


28155 (ORNL/TM—6534) Working hypothesis to explain mor- 
talities of striped bass, Morone saxatilis, in Cherokee reservoir. Cou- 
tant, C.C. (Oak Ridge National Lab., TN (USA)). Nov 1978. Con- 
tract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AOl1. 

Bits of evidence regarding striped bass and Cherokee Reser- 
voir are compiled into a speculative scenario that forms a conceptual 
basis for further research to determine the cause of recent fish 
mortalities. The fish mortalities, and the poor physiological states 
leading up to them, are hypothesized to be due to chronic heavy 
metal toxicity acting on fish that are abnormally crowded by tem- 
perature preference and avoidance of low dissolved oxygen into 
waters contaminated by drainage from zinc ores. The zinc ores (zinc 
and cadmium sulfide) are abundant in the region of the lower 
reservoir as both mine tailings and underlying dolomite rock forma- 
tions. Immediate causes of death, e.g., catch-and-release fishing 
mortality or intolerance of high temperatures, may be traced to 
underlying heavy metal stresses acting on the energy reserves and 
physiological functions of the fish. 


28156 Effect of arsenic on the thermal tolerance of newly hatched 
muskellunge fry (Esox masquinongy). Paladino, F.V.; Spotila, J.R. 
(State Univ. College, Buffalo, NY). J. Therm. Biol.; 3: No. 4, 223- 
227(Oct 1978). 

The temperature tolerance, Critical Thermal Maxima (CTM), 
was significantly reduced when newly hatched muskellunge fry 
were reared in tanks containing 0.05, 1.0, and 5.0 ppm arsenic as 
sodium arsenite (NaAsOv). During swim-up (days 8 to 14 post 
hatch), CTM decreased from 32.5°C to 30.5°C for fry exposed to 
0.05 ppm As, from 32.2°C to 30.0°C for fry in 1.0 ppm As, and from 
31.3°C to 29.3°C for fry in 5.0 ppm As, from 32.2°C to 30.0°C for 


fry in 1.0 ppm, and from 31.3°C to 29.3°C for fry in 5.0 ppm. The 
CTM for the fry exposed to As remained depressed from the onset 
of swim-up until the experiment ws terminated. The control group 


also displayed a drop in CTM during swim-up from 32.4°C to 
30.3°C but the CTM then slowly recovered and increased to 31.8°C 
on day 15. Swim-up began in all tanks on day 8 and was accompa- 
nied by a rapid increase in mortality in those fry exposed to As. A 
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50% mortality was reached 2 days after swim-up began at 5.0 ppm 
As, 4 days after swim-up began at 1.0 ppm, and 5 days after the onset 
of swim-up for 0.05 ppm. All fish exposed to As died within 7 days 
after the onset of swim-up. Control fish completed swim-up in 3 days 
(11 days after hatching), began to feed, and appeared normal. 


MAN 
REFER ALSO TO CITATION(S) 27780, 27823, 27980 


28157 (PB—282795) Health effects of diesel exhaust emissions: a 
comprehensive literature review, evaluation and research gaps analysis. 
Lassiter, D.V.; Milby, T.H. (Environmental Health Associates, Inc., 
Berkeley, CA (USA)). 25 Jan 1978. 204p. NTIS PC A10/MF AO1. 

The purpose of the report was to provide a comprehensive 
literature review of the human health consequences of exposure to 
diesel exhaust emissions, especially as encountered in underground 
mines, and to define those gaps in current scientific knowledge 
which require further clarification through additional research. The 
toxicology of diesel exhaust both as a mixture and as individual 
toxicants was examined. In a properly ventilated mine, neither CO, 
SO2, nor NO2 were found to be major toxic problems. Polycyclic 
aromatic hydrocarbon (PAH) compounds were identified as the 
most potentially hazardous agents found in diesel engine exhaust. 
Although a properly maintained diesel engine would be likely to 
emit extremely small amounts of these agents, the possibility that 
they might be carcinogenic to humans singles them out for careful 
attention. 


28158 Changes in the chemical speciation of arsenic following 
ingestion by man. Crecelius, E.A. (Battelle-Northwest, Sequim, 
WA). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 495-496(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The purpose of this study was to determine in a semiquantita- 
tive manner the chemical species and excretion rates in urine follow- 
ing ingestion of known arsenic species. The results were expected to 
provide insight into the possible arsenic reactions and their rate 
within the human body. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


28159 (AD-A—055569) Biological effects of nonionizing electro- 
magnetic radiation. Volume II, Number 4. A digest of current litera- 
ture. Quarterly report March—June 1978. Kleinstein, B.H.; Saboe, 
E.P. (Franklin Inst. Research Labs., Philadelphia, PA (USA). Infor- 
mation Services Dept.). Jun 1978. Contract TP-7AC024. 94p. 
(FIRL—80G-C4735-01(Vol.2-4)). NTIS PC A05/MF AO1. 

This quarterly digest presents current awareness information 
on the biological effects of nonionizing electromagnetic radiation 
(microwave and radiofrequency) in the range of 0 Hz to 100 GHz. 
The effects of magnetic and electric fields (static and alternating) are 
also covered. Each issue contains abstracts of English and foreign 
current literature, summaries of ongoing research investigations, 
news items, and a directory of meetings and conferences. 


28160 (AD-A—057309) Internal mixer investigation for JT8D 
engine jet noise reduction. Volume I. Results. Final report May 
1976—July 1977. Packman, A.B.; Eiler, D.C. (Pratt and Whitney 
Aircraft, East Hartford, CT (USA)). Dec 1977. Contract DOT- 
FA76WA-3809. 112p. (PWA—5582(Vol.1)). 

A scale model experimental program was conducted to deter- 
mine the noise reduction and the impact on propulsive performance 
that would result from installing a multi-lobed internal mixer on the 
JT8D engine. Long and short mixer designs were investigated. One- 
seventh scale mixer models, designed to permit lobe geometry 
variations, were fabricated and tested along with a model of the 
JT8D reference exhaust system. The test results indicated that, in 

eneral, the long and short mixers produced 3-4 PNdB reduction in 

'eak Perceived Noise Level relative to the reference exhaust system. 
Exhaust system performance, in terms of improvement in cruise 
thrust specific fuel consumption (TSFC), and impact on takeoff 
thrust, was somewhat better for the long mixer than for the short 
mixer configurations. However, the short mixers offer significant 
advantages in terms of weight savings and minimized the hardware 
changes required for installation in the current JT8D engines. Based 
on the noise and performance test results in conjunction with the 
installation considerations, a short mixer design was recommended 
for evaluation in a full scale engine test. 


28161 (AD-A—057310) Internal mixer investigation for JT8D 
engine jet noise reduction. Volume II. Appendices A, B, C, and D. 
Final report mMay 1976—July 1977. Packman, A.B.; Eiler, D.C. 
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(Pratt and Whitney Aircraft, East Hartford, CT (USA)). Dec 1977. 
Contract DOT-FA76WA-3809. 185p. (PWA—5582(Vol.2)). 

The contents of the appendices include: Test Conditions for 
Acoustic and Exit Profile Tests; Acoustic Data, Measured Model 
and Scaled to JT8D Engine; Nozzle Traverse Results; and Hot/Cold 
Flow Model Tests to Determine Static Performance of 1/7-Scale 
JT8D Mixer Exhaust Nozzles. 


28162 (UR—3490-1385) Human responses to power frequency 
exposures. Michaelson, S.M. (Rochester Univ., NY (USA). School 
of Medicine and Dentistry). 1978. Contract EY-76-C-02-3490. 31p. 
(CONF-781016—1). Dep. NTIS, PC A03/MF AO1. 

From 18. annual Hanford life sciences symposium; Richland, 
WA, USA (16 Oct 1978). 

A review of the literature indicates that most research on 
possible health effects of electric and magnetic fields on man has 
comprised clinical studies of longitudinal or cross-sectional design or 
isolated studies on human volunteers. In the former, relatively small 
oo of workers have been clinically examined and investigated 
or a variety of physiological parameters and for signs and symptoms 
of disease, either on a one time prevalence basis or longitudinally 
over a period of time. The selection of questions, clinical examina- 
tions, and laboratory investigations has been influenced by pragmatic 
or theoretical considerations, often reinforced or complemented by 
published observations which have been made on small numbers of 
volunteers or animals under experimental conditions of exposure. A 
systematic study to determine the effects of electric fields of linemen 
was conducted in the United States and Canada. Isolated occupa- 
tional studies have been reported from Canada, Spain, and the 
United Kingdom. The reports from Soviet and other East European 
countries are based on surveys performed on substation personnel. 
Studies on small numbers of human volunteers have originated in the 
United States, Germany, and Sweden. In general, the studies have 
been limited, lack statistical power, and are oriented toward particu- 
lar end results, i.e., comprehensive medical examinations in some 
cases in contrast to the special sensitivity of a particular body 
system, i.e., the central nervous system. Many of the reported studies 
present serious difficulties because pertinent material is not presented 
and in many cases the data are variable and internally inconsistent. 


28163 (UR—3490-1409) 60 Hz electric field parameters associat- 
ed with the perturbation of a Eukaryotic cell system. Miller, M.W.; 
Carstensen, E.L.; Robertson, D. (Rochester Univ., NY (USA). Dept. 
of Radiation Biology and Biophysics). 1978. Contract EY-76-C-02- 
3490. 15p. (CONF-781016—2). Dep. NTIS, PC A02/MF AO1. 

From 18. annual Hanford life sciences symposium; Richland, 
WA, USA (16 Oct 1978). 

Roots of Pisum sativum were exposed for seven days to 60 Hz 
electric fields ranging from 70 to 430 V/m in an aqueous medium 
whose conductivity was approximately 0.07 mho/m. [omseneaiion 
current densities in the exposure medium associated with these field 
strengths ranged from 0.5 to 3.0 mA/cm?). Control and exposed 
roots were grown concomitantly in the same tank whose growth 
medium was continuously circulated. The temperature in the expo- 
sure medium was held at a constant 19°C. All experiments were 
conducted double blind. Root growth rates were determined daily. 
No perturbations in root growth were observed with electric fields 
of 150 V/m, there was a slight effect at 360 V/m, and a pronounced 
decrease in growth rate occurred at 430 V/m. Comparable fields 
could not be obtained by exposure of the medium through air 
because the required fields would exceed the dielectric strength of 
air. Under conditions in which growth inhibition occurred, it was 
estimated that the induced 60 Hz cell membrane potentials was of 
the order of 3 mV. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 25353 


28164 (PB—282392) Above ground gamma ray logging for locat- 
ing structures and areas containing elevated levels of uranium decay 
chain radionuclides. Technical note (final), Hans, J.M. Jr; Eadie, 
G.G.; Thrall, J.; Peterson, B. (Environmental Protection Agency, 
Las Vegas, NV (USA). Office of Radiation Programs). Apr 1978. 
46p. (ORP/LV—78/2). NTIS PC A03/MF AO. 

This report describes the construction and operation of a 
mobile gamma ray logging system used to locate areas and structures 
containing elevated levels of natural uranium decay chain radionu- 
clides. e detector system consists of a sodium iodide crystal 
coupled to four photomultiplier tubes and associated electronic 
system which permits both an audible indication and a strip chart 
recording of gamma ray photon count rates. Under normal oper- 
ations, the detector assembly is mounted in a van at about two 
meters above the ground surface and gamma ray logs are obtained 
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while travelling at about 16 kilometers per hour (10 mph). This 
system has been used extensively in the Pocatello and Soda Springs, 
Idaho areas and identified about 1900 locations where phosphate slag 
has been used for various construction purposes. The system has also 
been used in several other communities to identify locations where 
uranium mill tailings or pumice, containing slightly elevated concen- 
trations of natural radioactivity, was used for construction purposes. 


28165 (PNL-SA—7131) Health Physics Society: origins and de- 
velopment. Kathren, R.L. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Aug 1978. Contract EY-76-C-06-1830. 28p. 
(CONF-780962—2). Dep. NTIS, PC A03/MF AO1. 

From Symposium on fifty years of radiation protection; Lick, 
IN, USA (8 Sep 1978). 

Events leading up to the birth of the Health Physics Society 
in June, 1955, are reviewed. Membership requirements, chapters, and 
sections are discussed. An international organization, International 
Radiation Protection Association (IRPA), founded ir 1963, was the 
outgrowth of the Health Physics Society. Other events in the history 
of the organization, such as the initiation of publishing of a society 
journal in 1957, the employment of the first Executive Secretary in 
1965, and the establishment of awards, are reviewed. The two 
appendixes include lists of the officers of the society and award 
recipients. (JGB) 


28166 National laboratory certification program for water supply. 
Hendricks, C. (Environmental Protection Agency, Washington, 
DC). Natl. Bur. Stand. (U.S.), Spec. Publ; No. 464, 677-679(1977). 
(CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

The status of the Department of Health, Education, and 
Welfare’s study of public water systems is reviewed. (PCS) 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 25540 


28167 (NUREG/CR—0321) Origin of surface lineaments in 
Nemaha County, Kansas. DuBois, S.M. (Kansas oe Survey, 
Lawrence (USA)). Jul 1978. Sip. NTIS, PC A04/MF A 

Linear and curvilinear features detected on aie sensing 
imagery were correlated to drainage patterns in Nemaha County. 
The influence of the Nemaha Ridge on present drainage networks 
appears significant. The Humboldt Fault was shown to breach the 
surface in the Fourmile Creek drainage basin near Bern, Kansas, 
offsetting Permian and Pennsylvanian beds by 54 to 74 m. Steep 
aeromagnetic and gravity gradients are superimposed over the trace 
of the Humboldt Fault zone and are likely related to it. The 
geophysical data suggest a complexly-fractured basement surface. 
Several of the linear trends apparent on the aeromagnetic map 
coincide with present drainage trends. Available subsurface well 
information was used to generate a modified interpretation of the 
Precambrian surface configuration compatible with geophysical and 
surface observations. Underlying structure, especially on the west 
side of the Humboldt Fault zone where basement rocks are relatively 
shallow, is believed to exert considerable control over present drain- 
age patterns. A lineament formed by two streams near Baileyville, 
Kansas suggests recent movement in glacial deposits. 17 figures. 


28168 (PB—282113) Groundwater tracing with post—sampling 
activation analysis using bromide and iodide ions injected simulta- 
neously into a shallow-well system. Master's thesis. Osmin, W.L. 
(Pennsylvania State Univ., University Park (USA). Inst. for Re- 
search on Land and Water Resources). Aug 1977. Contract DI-14- 
34-0001-6039. 141p. NTIS PC A07/MF AO1. 

Groundwater study results indicate that bromide and iodide 
are suitable tracers for determining average velocity and hydraulic 
conductivity values and the direction of flow. Facts from the experi- 
mental data suggest, however, that the response of the shallow 
groundwater system is markedly different from what it was previ- 
ously thought to be. Summary results are: (1) the tracer concentra- 
tions remaining in the injection well 35 weeks after tracer injection 
are an order of magnitude greater than the corresponding back- 
ground levels; (2) the high tracer concentration remaining in the 
injection well at the end of the sampling period indicates that the 
well is acting as a tracer storage reservoir, continually injecting 
bromide and iodide into the groundwater system; (3) local values of 
.333 ft/day for the average groundwater velocity and 4.9 ft/day for 
the hydraulic conductivity were determined for the area between the 
injection and observation wells located two feet downgradient; (4) 
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the tracers respond similarly over short distances, but differ as they 
travel farther; (5) the tracer ‘breakthrough’ curves indicate that the 
tracer peaks were missed by starting sample collection too late; (6) 
the existence of ‘preferred’ paths of flow indicate that nonuniform 
flow conditions prevail; (7) analysis of the ‘breakthrough’ curves for 
two wells indicated that the sampling schedule had missed the peak 
arrivals; and (8) the predicted response of the shallow system was 
based on pumping tests which established the average hydraulic 
conductivity as .4 ft/day. 


28169 (RHO-BWI-C—38) Physical and thermal properties of 
basalt cores. Final report, fiscal year 1978. (Colorado School of 
Mines, Golden (USA). Evacuation Engineering and Earth Mechan- 
ics Inst.). Dec 1978. Contract EY-77-C-06-1030. 78p. Dep. NTIS, PC 
A05/MF AO1. 

Core test results are presented on compressive strength, ten- 
sile strength, modulus of rupture, elastic properties, wave velocities, 
porosity, density, thermal expansion, and thermal conductivity. 
(JRD) 


28170 (RHO-BWI-SA—11) Bergmounds along the western 
margin of the channeled scablands, south—central Washington. Fecht, 
K.R.; Tallman, A.M. (Atomics International Div., Richland, WA 
(USA). Rockwell Hanford Operations). Oct 1978. Contract EY-77- 
C-06-1030. 34p. (CONF-7810145—1). Dep. NTIS, PC A03/MF 
AOl. 

From Geological Society of America annual meeting; Toron- 
to, Canada (23 Oct 1978). 

Distinctive mounds of till occur 100 to 240 meters above the 
present Columbia River along the western margins of the Pasco and 
Quincy basins. These mounds were formed by melting of grounded 
icebergs after inundation of the basins by the catastrophic glacial 
Lake Missoula flood(s). Most of the bergmounds are circular in plan 
and range in size from small clusters of erratics to mounds 50 meters 
in diameter and up to 4 meters high. The detritus is composed 
predominantly of granite, slate, argillite, quartzite, gneiss, and basalt, 
with grain size ranging from clay-size paticles to boulders up to 3 
meters intermediate diameter. The pebbles and cobbles are glacially 
polished and fine-grained clasts are often striated. The bergmounds 
can be grouped into 4 classes on the basis of clast lithology. The 
most commonly occurring bergmounds are composed of 85 to 100 
percent granitic debris. Bergmounds exhibiting mixed lithologies are 
also common. Less common are bergmounds composed of greater 
than 85 percent basalt and mounds composed predominantly of 
quartzite. The bergmounds occur in groups and are rarely found as 
isolated mounds. The elevation and distribution of bergmounds are 
related to fluvial currents and depths of the flood waters with 
iceberg grounding in regions of slack water and/or eddy currents. 


28171 (RHO-LD—34) Ringold identification correlation, and 
sampling program: well history DH-11-12-13-13A-14-15-16-17 (con- 
tinuation of ARH-C—13). Webster, C.T. (Atomics International 
Div., Richland, WA (USA). Rockwell Hanford Operations). 
1977. Contract EY-76-C-06-1030. 102p. Dep. NTIS, PC AOG/ME 
A0l. 

Boyles Brothers Drilling Company was the successful — 
on Contract SA-248 for the Atlantic Richfield Hanford Com 
This contract was to core glaciofluvial sediments and Ringol for. 
mation down into the first basalt flow. Six wells were completed in 
this manner, and two wells were terminated early due to drilling 
problems. Core recovery was 71 percent of all formation drilled, and 
total footage drilled was 2,292 feet. The basalt flows encountered at 
the bottom of the six holes were geologically identified. 


28172 (TID—28921) Geologic study Southern Louisiana salt 
domes. Volume III. (Fenix and Scisson, Inc., Tulsa, OK (USA)). [nd]. 
Contract EM-77-C-01-5048. 294p. Dep. NTIS, PC A13/MF AOI. 

The 12 Southern Louisiana domes (Lake Hermitage, Lake 
Washington, Leeville, Napoleonville, Potash, Bayou Blue, Bayou 
Choctaw, Bully Camp, Chacahoula, Clovelly, Sorrento, and White 
Castle) discussed in this report were found to possess the following 
general characteristics. Depth of salt in the discussed domes varied 
from 629 feet to 3,800 feet. In general, the depths of Southern 
Louisiana domes fall between those of the domes in Northern 
Louisiana and those of the domes in Mississippi. Cover over the 
domes is generally swampy, with several instances of deep swamp or 
open water cover. All of the domes have been extensively drilled 
and explored for gas and oil. Also, several of the domes have been 
utilized for both sulfur and salt production. Some of the domes are in 
use for cavern storage, and at least one of the domes is under 
consideration for full term storage by LOOP, Inc. Full descriptions 
for all 12 domes are given. 


28173 (UCRL—52569) Fourier grain shape analysis: a means for 
correlating alluvial deposits at the Nevada Test Site. Grothaus, B.T.; 
Hage, G.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 18 Oct 1978. Contract W-7405-ENG-48. 17p. Dep. 
NTIS, PC A02/MF A011. 
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Quartz sand derived from alluvial fans that drain different 
lithologies at the Nevada Test Site can be distinguished on the basis 
of grain shape as described by the Fourier series in closed form. 
Specifically, we examined tuff units from the Piapi Canyon and 
Indian Trail Formations as well as carbonate-bearing clastic units 
from the Eleana Formation. Discrimiation between rock types was 
accomplished by examining the mean harmonic amplitude spectra 
and the grain shape frequency distributions at those harmonics that 
exhibit significant chi-square values. The results of these analyses 
indicate that the tuffs can be easily distinguished from the clastics. 
However, differences between samples from genetically similar rock 
types are not as prominent. Grain shape frequency distributions of 
tuffs and clastics show such strong differences that they can be 
characterized by standardized distributions. By comparing the shape 
freyuency distributions of mixed sediment samples, it is possible to 
determine the relative contribution of tuff and clastics to any sedi- 
ment sample taken within the drainage network. The Piapi Canyon, 
Indian Trail, and Eleana Formations have produced the thick allu- 
vium sequence in the Rainier Mesa region of Yucca Flat. We believe 
it is likely that these Fag shape relationships can also be applied to 
subsurface samples. Not only would this extended application enable 
more accurate correlation of alluvial layers, but more precise deter- 
mination of the clastic-tuff contact within the alluvium sequence 
might also be possible. 


GEOPHYSICS 


28174 Regional gravity and magnetic anomalies in the eastern 
Snake River Plain, Idaho. Mabey, D.R. J. Res. U.S. Geol. Surv.; 6: 
No. 5, 553-562(Sep 1978). 

Over the eastern Snake River Plain, the Bouguer gravity 
anomaly and the magnetic intensity are, in general, high. In detail, 
both the gravity and the magnetic anomalies are a complex of highs 
and lows, in contrast to the simpler anomalies over the western 
Snake River Plain. The broad gravity high associated with the 
eastern Snake River Plain cannot be produced by a dense mass at 
shallow depth under the plain, but must be produced either by a 
deep feature under the plain or by a broader, shallower feature 
extending well beyond the plain. The high could be produced by a 
thinning of the crust under the plain by 4.5 to 7 kilometers. The data 
suggest that the Cenozoic rocks of the plain are underlain by rocks 
that have density and magnetization similar to the density and 
magnetization of the pre-Cenozoic rocks north and south of the 
plain. The data do not suggest rifting of the upper crust such as is 
inferred for the western Snake River Plain. The plain is in approxi- 
mate isostatic equilibrium with adjoining regions to the north and 
south and thus contrasts with the adjoining areas where the basin- 
and-range topography is not in isostatic equilibrium. The local 
gravity anomalies on the plain are probably produced by variations 
in the thickness of Cenozoic rocks, but the wavelength of the 
anomalies is about twice that of the basin-and-range structural fea- 
tures in areas adjoining the plain. The gravity expression of basin- 
and-range structural features does not extend far onto the 
plain.Magnetic anomalies on the plain are produced by Cenozoic 
volcanic rocks. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 28197 


28175 (AD-A—055679) Montana large aperture seismic array. 
Semi-annual technical report 1 October 1977—31 March 1978. Mat- 
kins, R.E. (Ford Aerospace and Communications Corp., Billings, 
MT (USA). Engineering Services Div.). 25 Apr 1978. Contract 
F08606-78-C-0003. 64p. NTIS PC A04/MF AO1. 

The continued operation, maintenance and array improve- 
ment activities at the Montana LASA during the reporting period 
are described. Array operations, including the preparation of daily 
teleseismic event reports, are detailed. Results of the seismic event 
processing effort are reported. Seismograph system performance 
measurements are presented. Maintainability statistics on the IBM 
360 Model 44 computer are given. Program maintenance for the 
PDP-7 computer system is indicated. Maintenance activities at both 
the data and maintenance centers are discussed. 


28176 (AD-A—057279) Seismic discrimination. Semiannual 
technical summary report 1 October 1977—31 March 1978. Chinnery, 
M.A. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). 31 Mar 1978. Contract F19628-78-C-0002,. 79p. NTIS PC 
A05/MF AOl1. 

This report describes 23 investigations in the field of seismic 
discrimination. These are grouped as follows: regional seismic stud- 
ies (13 contributions), miscellaneous studies (6 contributions), and 
yoy developments in our data and computer systems (4 contribu- 
tions). 
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28177 (LA-UR—78-3195) Recent vertical crustal movements 
from leveling observations in the Rio Grande rift: a review. Reilinger, 
R.E.; Brown, L.D.; Oliver, J.E.; York, J.E. (Cornell Univ., Ithaca, 
NY (USA). Dept. of Geological Sciences; Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 27p. (CONF- 
781082—1). Dep. NTIS, PC A03/MF AO1. 

From Symposium on the Rio Grande rift; Santa Fe, NM, 
USA (8 Oct 1978). 

Analysis of repeated leveling surveys suggests significant 
contemporary vertical deformation in at least three distinct areas in 
the vicinity of the Rio Grande rift. These areas include Socorro, 
New Mexico; the Diablo Plateau region of Trans-Pecos Texas; and 
the Espanola basin in northern New Mexico. The Socorro area is 
characterized by uplift relative to its surroundings. Maximum rela- 
tive uplift of about 20 cm between 1911 and 1951 occurred about 25 
km north of Socorro, corresponding to an average relative velocity 
of 5 mm/yr. The primary anomaly, defined by a north-south profile 
between El] Paso, Texas, and Albuquerque, New Mexico, extends 
from 15 km south to 70 km north of Socorro. The Diablo Plateau 
region is also characterized by relative uplift. Uplift of approximate- 
ly 13 cm during the period from 1934 to 1958 was observed along an 
approximately east-west profile from El Paso, Texas, to Carlsbad, 

ew Mexico. The leveling anomaly — broad uparching of the 
basin and range structures between E] Paso and Carlsbad, with the 
maximum occurring near the eastern side of the Diablo Plateau. In 
contrast to the observed relative uplift near Socorro and on the 
Diablo Plateau, leveling data within the Espanola basin in northern 
New Mexico show a pronounced zone of relative subsidence. Maxi- 
mum observed subsidence relative to nearby benchmarks was 4.9 cm 
between September 1934 and March 1939. Subsidence is observed 
over a distance of approximately 19 km, extending from 4 km north 
to 23 km north-northwest of Espanola. The consistency of the 
available geological and geophysical evidence suggests that these 
three leveling anomalies are due to crustal deformation and not to 
measurement errors or near surface effects. Deformation in all three 
areas can be related, with different degrees of uncertainty, to crustal 
magmatic activity. 


28178 Late holocene tectonic activity along the margins of the 

Sinai subplate. Neev, D. (Geological Survey of Israel, Jerusalem); 

Friedman, G.M. Science; 202: No. 4366, 427-429(27 Oct 1978). 
Remarkable folding and uplifting movements were active 


along the western mar of the Sinai subplate (the Bardawill 
Lagoon and its periphery) during the Upper Holocene. The coasts of 
the eastern margin (Gulf of Elat) were also uplifted during the same 
tectonic phase. The nature of this activity is discussed in relation to 
the regional tectonic framework. 


28179 Determination of focus depths of earthquakes in the Cis- 
baikal area. Vertlib, M.B. Geol. Geofiz.; No. 9, 141-146(1978). (In 
Russian). 

A method for determination of earthquakes’ hypocenters is 
pro based on grouping and averaging of observations made 
with closely spaced shocks. This allows to involve a considerable 
number of weak shocks and essentially reduce the level of common 
and random errors. The results of group determination of earth- 
quakes’ focuses for four regions of Cisbaikalia are given. Data 
obtained ground the presence of waveguide in the earth's crust of 
the Kumora earthquake swarm (1967) and along the line of seismic 
waves spreading toward the village of Nizhneangarsk. 


28180 Vertical gradients of the velocities of longitudinal and 
transversal waves at the top of the earth’s crust (examined by the Urals 
area). Khalevin, N.I.; Nemzorov, N.I. Geol. Geofiz.; No. 9, 146- 
151(1978). (In Russian). 

The results of theoretical and experimental study on the 
estimation of gradients ratio of P and S waves are given. This value 
is shown to be determined by the time ratio difference of the coming 
longitudinal and transversal waves. The two check points on the 
profile are differently remoted from the quaker. The longitudinal 
waves gradients are found to be high in comparison with that of the 
transversal waves. 


VOLCANOLOGY 
REFER ALSO TO CITATION(S) 26121, 26128 


28181 Plinian-type eruptions in the Medicine Lake Highland, 
California, and the nature of the underlying magma. Heiken, G. (Los 
Alamos Scientific Lab., NM). J. Volcanol. Geotherm. Res.; 4: No. 3/ 
4, 375-402(Dec 1978). 

Contemporaneous Plinian eruptions of rhyolite pumice from 
Glass Mountain and Little Glass Mountain during the last 1100 years 
B.P. were followed by extrusion of lava flows. 1.2 km of material 
was erupted and 10% by volume is tephra. All of the tephra deposits 
consist of very poorly sorted coarse ash and lapilli that are mostly 
pumice pyroclasts. Eruptive sequences, chemical composition and 
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petrographic character of the rhyolites at Little Glass Mountain and 
Glass Mountain suggest that they came from the same magma body. 
The 1:9 ratio of tephra to lavas is typical of small silicic magma 
chambers. Eruption from a small chamber, 4 to 6 km deep, at vents 
15 km apart is possible if magma rose along cone sheets with dips of 
45 to 60° The caldera rim and arcuate lines of vents near it may 
represent the surface expression of several concentric cone sheets. 
Pumice pyroclasts erupted at Glass Mountain and Little Glass 
Mountain may have formed in the following manner: (1) vesicle 
growth and coalescence beginning at 1 to 2 km depths; (2) elonga- 
tion of the vesicles by flow within the cone sheets; (3) disruption of 
the vesiculated magma when it reached the surface by an expansion 
wave passing down through it; and (4) eruption of comminution 
products as pumice pyroclasts. Plinian activity at Little Glass Moun- 
tain and Glass Mountain continued until the volatile-rich top of the 
magma chamber had been depleted. 


GEOPHYSICAL SURVEY METHODS 


28182 (GJBX—2(78)(Vol.2a)) Aerial gamma ray and magnetic 
survey, Van Horn and Pecos Quadrangles, Texas. Volume IIa. Final 
report. (GeoMetrics, Inc., Sunnyvale, CA (USA)). Oct 1977. Con- 
tract EY-76-C-13-1664. 133p. Dep. NTIS, PC A07/MF AOl1. 

Charts are given plotting barometric pressure, air tempera- 
ture, residual mag. gammas, and diurnal gammas. Numbers are given 
for maximum, minimum, and mean values and for standard devi- 
ation. 


28183 (PB—282806) Baseline monitoring studies, Mississippi, 
Alabama, Florida, Outer Continental Shelf, 1975—1976. Volume V. 
Geophysical investigations for biolithologic mapping of the MAFLA- 
OCA lease area. Final report 1975—1976. Pyle, T.E.; Henry, V.J.; 
McCarthy, J.C.; Giles, R.T.; Neurauter, T.W. (Florida State Univ., 
St. Petersburg (USA). Inst. of Oceanography). 28 Jun 1975. Contract 
DI-08550-CT5-30. 267p. NTIS PC Al2/MF AOl. 

A multi-sensor geophysical survey including over 3700 km of 
high resolution panes profiles was completed on the Outer 
Continental Shelf areas from 26 degrees N latitude to south of Horn 
Island, Mississippi. On the basis of data collected, the Mississippi, 
Alabama, Florida (MAFLA) continental shelf area was divided into 
five major zones on the basis of rock outcrop distribution and 
dominant sediment texture (i.e., fine, medium, coarse) and into a 
number of subzones on the basis of textural variability or patchiness. 
A review is also provided on the bathymetry and shallow structure 
of the region as well as a summarization of new results of seismic 
reflection studies on the west-central Florida shelf. (Color illustra- 
tions reproduced in black and white) 


28184 (USGS-OFR—78-151) Geophysical logs for a deep test 
hole, Clubhouse Crossroads No. 2, Dorchester County, South Carolina. 
Higgins, B.B.; Gohn, G.S.; Idler, G.E. (Geological Survey, Charles- 
ton, SC (USA)). 1978. vp. Geological Survey, Washington, DC. 

Clubhouse Crossroads No. 2 is located in southwestern Dor- 
chester County, South Carolina in the northeastern quarter of the 
Cottageville 15’ quadrangle (LAT 32°54.47’, LONG 80°18.62’). The 
hole was drilled to a total depth of 907m from a surface elevation of 
6 m. Cuttings were collected in the interval from 0 to 747 m. 
Continuous 6.9 cm core was taken between 747 and 907 m. The 
lithologic logs of the cuttings and cores from Clubhouse Crossroads 
Nos. 1,2, and 3 are being prepared for open-filing. Because of severe 
caving in the hole, geophysical logs were run only in the upper 720 
m of Clubhouse Crossroads No. 3. Electric, gamma-caliper, and 
temperature logs are included in this report. The temperature log 
was run six hours after drilling had stopped. The geophysical logs 
were run by Gerald Idler of the U.S.G.S. on December 6, 1976. The 
logging equipment used to obtain these logs is calibrated in U.S. 
customary units and these units are retained in the attached logs. 
Deep-drilling and related investigations by the U.S.G.S. in the 
Charleston, South Carolina area are financially supported by the 
U.S. Nuclear Regulatory Commission, Office of Nuclear Research, 
under agreement number AT(49-25)-1000. 


28185 Construction of a dynamic time section accounting for 
seismic drift. Meshbei, V.I.; Bogdanov, G.A. Neftegazov. Geol. 
Geofiz.; No. 1, 37-41(1978). (In Russian). 

An algorithm is presented for a simplified solution for the 
problem of constructing a time section with drift for an environmen- 
tal stratal model. 5 references, 2 diagrams. 


28186 Usage of consecutive analysis for interpretation of seismic 
data. Kamoyan, T.A.; Mushin, I.A. Geol. Geofiz; No. 9, 132- 
140(1978). (In Russian). 

Modification of the Wald consecutive analysis, the so-called 
consecutive criterion of the probability ratio, is considered. Some 
possible applications of the method for interpretation of seismic data 
are discussed. Formulas which allow checking complex hypotheses 
are proposed. Examples on classification of different types of waves 
observed in one of the areas of Moscow syneclize are given. 
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28187 Status and problems of geophysical borehole studies. Mol- 
chanov, A.A. Sov. Geol.; No. 1, 54-59(1978). (in Russian). 

An examination is made of problems in the use of geophysical 
studies of boreholes which are drilled for various forms of useful 
minerals and their importance in the total complex of geological 
survey operations. Results are given for studies made by the All- 
Union Scientific Research Design-Planning Institute for Geophysical 
Studies of Boreholes on the development of industrial instruction of 
new highly effective methods and technical means for studying 
petroleum, gas, coal, ore and hydrogeological wells. Advantages are 
demonstrated for the complex use of terrestrial and well observa- 
tions, and problems are formulated with respect to increasing the 
effectiveness of geophysical methods for studying wells with a 
detailed survey of useful mineral deposits and the determination of 
the parameters of the deposits being surveyed. 


28188 Critical values of CDP (common depth point) effective 
velocities for stratified homogeneous formations. Levin, A.N. Prikl. 
Geofiz.; No. 86, 3-11(1977). (In Russian). 

The maximum values of effective velocities for a given 
medium model can be computed by constructing CDP surface 
hodographs. In the general case there are two principal values of the 
effective P velocity. A method for computing those values is sug- 
gested. 7 references, 2 figures. 


28189 Algorithm for constructing seismic sections as pictures of 
the Earth using stacked records of controlled directional reception. 
Binkin, I.G.; Gazaryan, Z.I. Prikl. Geofiz.; No. 86, 25-34(1977). (In 
Russian). 

An examination is made of the method of constructing seismic 
sections with wave dynamics retention. The method is accomplished 
by dispersion with respect to the reflection isochrone of controlled 
directional reception records of elementary sections of the time 
cross-section and subsequent superimposition of the dispersed 
stacked records. 7 references, 3 figures. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


28190 (UCRL—52604) Measuring the permeability of Eleana 
method. 


argillite from area 17, Nevada Test Site, using the transient 

Lin, W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 11 Dec 1978. Contract W-7405-EN-48. 15p. Dep. NTIS, PC 
A02/MF AO. 

Using the transient method, we determine the permeability of 
high-quartz Eleana argillite from the Nevada Test Site as a function 
of effective pressure. By comparing calculated and observed pres- 
sure decay in the upstream reservoir, we have determined the 
permeability of intact and fractured specimens at effective pressures 
ranging from 1.0 to 24.0 MPa. Over this pressure range, Eleana 
argillite has a low permeability (10~'* to 10-'® cm?) when intact and 
a higher permeability (10~'? to 10°’ cm?) with one induced 
through-going fracture. 


28191 (Y—2161) Thermophysical properties of Conasauga shale. 
Smith, D.D. (Oak Ridge Y-12 Plant, TN (USA)). 4 Dec 1978. 
Contract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AO1. 

Thermophysical-property characterizations of five Conasau, 
shale cores were determined at temperatures between 298 and 673 
Methods of specimen fabrication for different tests were evaluated. 
Thermal-conductivity and thermal-expansion data were found to be 
dependent on the structure and orientation of the individual speci- 
mens. Thermal conductivities ranged between 2.8 and 1.0 W/m-K 
with a small negative temperature dependence. Thermal expansions 
were between 2 and 5 x 107° over the temperature range for the 
= Heat capacity varied with the composition. 17 figures, 3 
tables. 


28192 6th international rock pressure conference 1977 in Banff. 
ieee G. Glueckauf; 114: No. 4, 177-178(Feb 1978). (In German). 

om 6. international rock pressure conference; Banff, 
Canada a 28 Sep 1977). 

The emphasis of the meeting in Banff was on: Planning of 
mining operations and support work taking into account rock pres- 
sure and rock properties; seismic methods of assessing rock burst 
hazards; sophisticated roadway support, in particular with panels 
and bolts; development tendencies in mechanical face support with a 
view to constructional shapes, first weight and rated load. 


28193 Response of rocks to large stresses. Shock, R.N. (Law- 
rence Livermore Lab., CA). pp 657-668 of Impact and explosion 
catering. Roddy, D.J.; Pepin, R.O.; Merrill, R.B. (eds.). New York; 
Pergamon Press (1977). 

To predict the dimensions and characteristics of impact- and 
explosion-induced craters, one must know the equation of state of 
the rocks in which the crater is formed. Recent experimental data 
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shed light upon inelastic processes that influence the stress/strain 
behavior of rocks. These data were examined with a view to 
developing models that could be used in predicting cratering phe- 
nomena. New data are presented on the volume behavior of two 
dissimilar rocks subjected to tensile stresses. 


28194 Preston Peak ophiolite, Klamath mountains, California, an 
immature island arc: petrochemical evidence. Snoke, A.W.; Bowman, 
H.R.; Hebert, A.J. Berkeley, CA; Univ. of California (1977). 13p. 

Major and trace element contents (including rare earth ele- 
ments) were determined on a suite of rocks from the Preston Peak 
ophiolite, Klamath Mountains, California. These geochemical data 
combined with field relations and petrography suggest that the 
Preston Peak ophiolite is a remnant of a Permian-Triassic immature 
island arc. The lowest unit in the ophiolite is a depleted periodolite 
tectonite which was subsequently intruded and overlain by mafic 
rocks as the ophiolite developed. Diabase and diabase-breccia, the 
most common constituents of the mafic complex, have undergone 
greenschist facies metamorphism and related chemical migration. 
Nevertheless, low TiO. contents as well as low Cr values suggest 
similarity with island arc tholeiite rather than obyssal tholeiite. 
Xenoliths of clinopyroxenite and gabbro, locally common in the 
diabasic rocks, appear to be cumulates developed in small magma 
chambers that were later disrupted by intruding younger basaltic 
magmas. Evidence of extensive differentiation is lacking and appar- 
ently much of the fine-grained mafic rocks of the ophiolite represent 
primary magmas. The most leucocratic and siliceous rock in the suite 
is a Na-rich quartz diorite which is enriched in light rare earth 
elements and probably represents an independent magma type rather 
than a differentiate. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 28194 


28195 Features of distribution of radioactive elements in bauxite- 
bearing deposits. Parshakov, N.S.; Laubenbakh, A.I.; Slaeryagina, 
LL; Skosyrava, L.N. Jnt. Geol. Rev.; 20: No. 11, 1319-1329(Nov 
1978). 


Translated from Izv. Vyssh. Uchebn. Zaved., Geol. Razved; 
No. 6, 25-36(1977). 

The distribution of Th and other radioactive elements in 
bauxite-bearing deposits was examined in detail, and the deposits 
were classified into three groups on the basis of the Th content. 
Tabulated data show the U content in ppm, Ra in ppm equivalent U, 
Th in ppm, K, and Th/K ratio. The significant detail revealed is that 
during bauxite formation potassium was extensively depleted, Th 
accumulated, and U remained unchanged, resulting in a Th/K ratio 
tens and hundreds of times greater in the bauxite than in the country 
rock. (JSR) 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 27916 


28196 (BNL—25068) Correlation between wave slopes and near- 
surface ocean currents. SethuRaman, S. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 12p. (CONF- 
7805132—1). Dep. NTIS, PC A02/MF AOI. 

From 10. colloquium on ocean hydrodynamics; Liege, Bel- 
gium (May 1978). 

The development of wind generated currents in the ocean 
was studied with simultaneous observations of mean wind speed, 
wind direction, surface wave parameters and near-surface ocean 
current. The measurements were carried out during February 23— 
March 14, 1976 as part of a coastal ocean boundary layer and 
diffusion study off Long Island, New York in the Atlantic Ocean. 
The results show a high correlation between wave slope and near- 
surface current indicating the possibility of wave age playing a 
significant role in the generation of current. Wave age is known to 
cause variations in momentum transfer. The wind generated current 
was found to have a broad spectral peak as compared with tidal 
currents. This peak was found to occur at approximately the same 
frequency as wind speed spectral peak. Integral time scales associat- 
ed with wind and near-surface current were about the same, indicat- 
ing the dominance of wind forcing near the ocean surface for this 
period of observation. 


28197 Influence of nonlinear dissipation on the Tsunami wave 
propagation. Klevannyi, K.A.; Pelinovskii, E.N. (Inst. of Applied 
Physics, Moscow, USSR). Izv. Akad. Nauk SSSR, Fiz. Atmos. 
Okeana; 14: No. 10, 1074-1078(Oct 1978). (In Russian). 
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Analytical and numerical solutions of the equations were 
obtained for the shallow waters case with account of nonlinear 
dissipation in Chezi form. It is shown that at small losses or great 
depths (the most typical situation for the tsunami waves) the wave 
trough becomes level with propagation and its amplitude at great 
distances ceases to be dependent on the initial wave height. At very 
shallow depths a diffuse scattering becomes the main factor which is 
described by nonlinear equation for heat conduction which was 
approximately derived from the initial equations. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 28097, 28232, 28406 


28198 Search for linear polarization of the cosmic background 
radiation. Lubin, P.M.; Smoot, G.F. (Space Sciences Laboratory and 
Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720). Phys. Rev. Lett.; 42: No. 2, 129-132(8 Jan 1979). 

We present preliminary measurements of the linear polariza- 
tion of the cosmic microwave background (3 K blackbody) radi- 
ation. These ground-based measurements are made at 9-mm wave- 
length. We find no evidence for linear polarization, and set an upper 
limit for a polarized component of 0.8 mK with 95% confidence 
level. This implies that the present rate of expansion of the Universe 
is isotropic to 1 part in 10% assuming no reionization of the primordi- 
al plasma after recombination. 


28199 Abundances and spectra for cosmic-ray nuclei from lithium 
to iron for 2 to 150 GeV per nucleon. Orth, C.D.; Buffington, A.; 
Smoot, G.F.; Mast, T.S. (Spaces Sciences Laboratory and Lawrence 
Berkeley Laboratory, University of California, Berkeley). Astrophys. 
J.; 226: No. 3, 1147-1161(15 Dec 1978). 

We report measurements of the absolute and relative abun- 
dances, differential energy spectra, and spectral indices for cosmic- 
ray nuclei from Li to Fe for 2—150 GeV per nucleon. These 
measurements were made using a balloon-borne superconducting 
magnetic spectrometer with scintillators and optical spark chambers. 
The abundances of Li, Be, and B for rigidities below 10 GV/c are 
consistent with an energy-independent mean interstellar pathlength 
of 41/2 +- 1/2 g cm? for the “leaky-box” propagation model. The 
abundances of ail elements above 10 GV/c are consistent with an 
interstellar path length that decreases with rigidity as R/sup -n/ with 
an index n=0.6(+0.4, -0.3). All differential source spectra can be 
fitted by power laws in total energy per nucleon with the same 
spectral index, which is between 2.5 and 2.6 depending on n. If n is 
near 0.5 (as for simple diffusion), the source index is 2.54 +- 0.03. 
Relative abundances at the sources are thus independent of energy, 
and have ratios to solar abundances as a function of first ionization 
potential which indicate a source temperature between 10‘ and 5 x 
10‘ K depending on the equilibrium nature of the injection environ- 
ment. 


28200 Fluorescent accessory phases in the carbonaceous matrix 
of ureilites. Berkley, J.L.; Jeffrey Taylor, G.; Keil, K.; Healey, J.T. 
(Department of Geology and institute of Meteoritics, University of 
New Mexico see, N.M. 87131 U.S.A.). Geophys. Res. Lett.; 
5: No. 12, 1075-1078(Dec 1978). 

The carbonaceous matrix of ureilite meteorites (C-bearing 
olivine-pigeonite achondrites) contain abundant minute phases that 
emit a multicolored fluorescence under electron bombardment. 
These phases include NaCl and KCl, found in all seven ureilites 
studied, high-Si glass with pyroxene and chlorapatite quench crystals 
in North ap an unidentified high-Ca-Al-Cl phase in Novo Urei, 
and possibly free SiO. in Novo Urei and Dingo Pup Donga. The 
origin of these phases is uncertain but some, especially chlorides and 

lass, may represent residual postcumulus materials precipitated 
rom a late-stage interstitial liquid during the igneous phase of 
ureilite history. 


STARS 


28201 Time-resolved spectrophotometry of DQ Herculis: A wave- 
length-dependent phase shift in 71 second pulsations of He II (4686. 
Chanan, G.A.; Nelson, J.E.; Margon, B. (Lawrence Berkeley Labo- 
ratory, University of California, Berkeley). Astrophys. J.; 226: No. 3, 
963-975(15 Dec 1978). 

We have studied the spectral changes which occur in DQ 
Herculis during the 71 s pulsation period. We find that the amplitude 
of the modulation is virtually independent of wavelength in the 





MAY 31, 1979 


continuum from 3600 to 6100 A. However, the emission line He II 
44686 is more strongly modulated than the underlying continuum 
and exhibits an unexpected effect: the pulse phase increases rapidly 
with increasing wavelength across the line. This effect can be 
understood in terms of a simple model in which the pulsations arise 
at the inner edge of the accretion disk, excited by radiation which 
originates at hot spots on the white dwarf and which sweeps around 
the disk as the degenerate star rotates. A similar model in which the 
pulsations arise predominantly from the back half of the surface of 
the disk, although more difficult to make quantitative, appears in 
several respects to be more promising. The evident relation between 
the phase shift across the emission line and the broad-band photo- 
metric phase shift through eclipse, discovered by Warner et al., is 
also discussed. 


28202 Evolution of globular clusters and the origin of galactic 
halo stars. Surdin, V.G. (Shternberg Astronomical Institute, 
Moscow). Sov. Astron. AJ (Engl. Transi.); 22: No. 4, 401-404Jul 
1978). 

Various decay mechanisms for globular clusters are consid- 
ered. The most efficient ones are dissipation and dynamical friction. 
The field-star population of the galactic halo cannot all be attributed 
to the disruption of preexisting globular clusters that consist entirely 
of stars. 


28203 Space velocity field of B stars. Balakirev, A.N. (Shtern- 
berg Astronomical Institute, Moscow). Sov. Astron. AJ (Engl. 
Transl.); 22: No. 4, 404-406(Jul 1978). 

The motion of B stars in the extended solar neighborhood 
differs significantly from that implied by differential galactic rota- 
tion. 


28204 Anisotropic scattering in an inhomogeneous atmosphere. 
II. The radiation field in deep layers of a semi-infinite medium. 
Yanovitskii, E.G. (Central Astronomical Observatory, Ukrainian 
Academy of Sciences, Kiev). Sov. Astron. AJ (Engl. Transl.); 22: No. 
4, 407-41 1(Jul 1978). 

The radiation field is analyzed for an infinite plane atmos- 
phere in which the phase function and single scattering albedo are 
regarded as given functions of optical depth. The particular case of 
weak true absorption or nearly conservative scattering is considered. 
Equations are derived for the radiation field in the deep layers of a 


semi-infinite, inhomogeneous atmosphere illuminated by parallel 
rays. 


28205 Nature of type I supernovae. Shklovskii, I.S. (Institute for 
Space Research, USSR Academy of Sciences, Moscow). Sov. Astron. 
AJ (Engl. Transl.); 22: No. 4, 413-420(Jul 1978). 

Leftover white dwarfs whose mass slightly exceeds the Chan- 
drasekhar limit M/sub c/ cannot be responsible for type I supernova 
outbursts in elliptical galaxies. Type I supernovae probably occur 
there in binary systems experiencing mass exchange. Accretion of 
matter onto a fully evolved white dwarf component could hardly 
induce an explosion, however. In spiral galaxies, type I supernovae 
are usually single stars. The presupernovae could well be planetary- 
nebula nuclei whose mass exceeds M/sub c/. The probability that 
evolution will lead to a type I outburst is an order of magnitude 
lower in binary systems with mass exchange than for single stars, a 
circumstance which might explain the low frequency of type I 
outbursts per unit mass in E galaxies. 


28206 Light curves of five galactic supernovae. Pskovskii, Y.P. 
(Shternberg Astronomical Institute, Moscow). Sov. Astron. AJ (Engl. 
Transl.); 22: No. 4, 420-430(Jul 1978). 

The color curves and visual light curves for the supernovae 
of 1572 and 1604 are investigated. The most probable photometric 
classes of the 1572, 1604, 1054, 1006, and 1181 supernovae are 
determined, as well as the magnitude and date at maximum light. 
Distances are estimated and are consistent with those derived from 
the supernova remnants. A new explanation is offered for the 
conflict between the positions of the 1054 outburst and of M1, based 
on consideration of four other ‘Gates of the Heavens” similar to the 
Gate near M1. Arranged in chronological order, the definite and 
presumptive observations of the 1054, 1006, and 1181 supernovae 
provide indications as to their photometric properties. 


28207 Relation between synchrotron radio surface brightness and 
radius for supernova remnants, Bychkov, K.V. (Special Astrophysi- 
cal Observatory, USSR Academy of Sciences). Sov. Astron. AJ 
(Engl. Transl.); 22: No. 4, 431-437(Jul 1978). 

When a supernova remnant expands, hot gas that is swept up 
will compress density fluctuations in the interstellar medium, and 
shock waves will be generated in them. The resulting compression of 
the magnetic field and relativistic particles in the fluctuations can 
cause the fluctuations to produce nonthermal radio emission whose 
combined power is comparable with that observed in supernova 
remnants. The fluctuations will be strongly compressed in a thin 
layer behind the shock front, accompanied by radiative cooling. 


PHYSICS RESEARCH 2925 


Cooling of the fluctuations because of their high gas density may 
also occur during the adiabatic expansion phase of the remnant. In 
the model of compressed fluctuations the relation between the 
surface brightness of the nonthermal radio emission and the radius of 
the remnant takes the form 2/sub v/proportionalR/sup -17/4/, 
which is similar to that inferred from the statistics of well-observed 
remnants. The thickness of the radio envelope of supernova rem- 
nants and their polarization are discussed. 


28208 Unique object KR Aurigae. Po cpene, M.D.; Vitrichenko, 
E.A. (Bulgarian Academy of Sciences, Sofia). Sov. Astron. AJ (Engl. 
Transl.); 22: No. 4, 438-444(Jul 1978). 

Six spectrograms of the star KR Aur in the 3200—5500 A 
range have been obtained with 92-A/mm dispersion at the Observa- 
toire de Haute Provence. The Hf line profile for this irregular 
variable indicates that material is being accreted at a mean velocity 
of 3200 km/sec. A radial velocity of +130 km/sec is measured for 
the star. The Balmer lines show an exceptionally steep decrement: 
the number of the last visible line is 6.4. In wide-band filters the star 
exhibits 0.3% polarization. A law F/sub v/=const adequately fits 
the continuum. The peculiar light variation, the accretion phenom- 
enon and its scale, the anomalously high radial velocity, the steep 
Balmer decrement, and the flat continuum suggest, taken together, 
that KR Aur may be a black hole. 


28299 Particle acceleration in binary systems. Dolginov, A.Z.; 
Urpin, V.A. (Ioffe Physics and Technology Institute, Academy of 
Sciences of the USSR, Leningrad). Sov. Astron. AJ (Engl. Transl.); 
22: No. 4, 444-450(Jul 1978). 

Close binary systems can be efficient sources of 
magnetohydrodynamic oscillations. The energy expended in exciting 
these waves will serve to retard the orbital motion. Nonlinear 
interactions in the plasma surrounding a binary system could trans- 
form initial large-scale motions into pulsations of short wavelength. 
Intensive acceleration of energetic particles will occur under these 
conditions, and the particles could escape from the acceleration 
region by diffusion. 


28210 Anomalous Cepheid Masses. Cox, A.N. (Los Alamos Sci- 
entific Lab., NM). Sky Telesc.; 115-118(Feb 1978). 

The discussion of anomalous cepheid masses covers the evo- 
lutionary masses, general theoretical and pulsation-theory masses, 
bump and beat cepheid masses, the mass anomaly, and helium 
enrichment. (JFP) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


28211 (N—78-25028) Consequences of narrow cyclotron emission 
from Hercules X-1. Weaver, R.P. (National Aeronautics and — 
Administration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Apr 1978. 12p. (NASA-TM—78115). NTIS PC A02/MF 
AOl. 


The implications of the recent observations of a narrow 
cyclotron line in the hard X-ray spectrum of Hercules X-1 are 
studied. A Monte Carlo code is used to simulate the X-ray transfer 
of an intrinsically narrow feature at approximately 56 keV through 
an opaque, cold magnetospheric shell. The results of this study 
indicate that if a narrow line can be emitted by the source region, 
then only about 10% of the photons remain in a narrow feature after 
scattering through the shell. The remaining photons are scattered 
into a broad feature (FWHM approximately 30 keV) that peaks near 
20 keV. Thus, these calculations indicate that the intrinsic source 
luminosity of the cyclotron line is at least an order of magnitude 
greater than the observed luminosity. 


28212 Interaction of galaxies with central objects, and the activi- 
ty of galaxy nuclei. Vil’koviskii, E.Y. (Astrophysical Institute, 
Kazakh Academy of Sciences, Alma-Ata). Sov. Astron. AJ (Engl. 
Transl.); 22: No. 4, 385-390(Jul 1978). 

The consequences of the interaction between a galaxy and a 
central object within it (a — are examined. If 10?—10* stars 
traverse the superstar annually, its energy balance would be assured 
(for an object of 107—10° M/sub sun/). Partial capture of mass from 
incoming stars will be compensated by outflow of mass from the 
surface of the superstar. A model for the mass loss is considered; it is 
shown that a complete theory should allow for the effect of stars in 
the galaxy on the properties of the outflow. A model radio source is 
proposed and certain aspects of the variability of active extragalactic 
objects are interpreted. 


28213 Galactic magnetic field parameters determined from Fara- 
day rotation of radio sources. Ruzmaikin, A.A.; Sokolov, D.D.; 
Kovalenko, A.V. (Institute of Applied Mathematics, USSR Acade- 
my of Sciences, Moscow). Sov. Astron. AJ (Engl. Transl.); 22: No. 4, 
395-401(Jul 1978). 

The strength and direction of the large-scale galactic magnet- 
ic field are determined by a regression method. Data on the Faraday 
rotation measure, angular coordinates, and red shift of extragalactic 
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radio sources have been adopted from the catalogs of Morris and 
Tabara, Vallee and Kronberg, and Mitton. The large-scale field lines 
are confined to the tic plane (bax0°) and extend approximately 
— the local spiral arm (1=91° +- 22°). The best estimate for the 
amplitude of the galactic rotation measure is K=—25 +- 10 rad/m?. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 27657, 28383 


28214 (AD-A—055775) Uv measurements of 


spectroirradiometer 
solar uv fluxes on the Stratcom 8A balloon flight. Final report August - 


1977—June 1978, Sellers, B.; Hanser, F.A.; Hunerwadel, J.L. (Texas 
Univ., El Paso (USA)). Jun 1978. Contract DAADO7-74-C-0263. 
26p. NTIS PC A03/MF AO1. 

A filter wheel UV Spectroirradiometer (UVS) was used to 
measure solar UV fluxes in 10 bandpasses in the 200-400 nm region 
at altitudes up to 40 km on Stratcom 8A. Ozone layer thicknesses 
were derived from the balloon ascent measurements and an ozone 
density profile obtained. Measurements at the 39-40 km float altitude 
before and after local noon give a solar flux in the (220 + OR - 5) 
nm O2—Os; transmission window of .00000453 W/(?cm-nm). 


28215 (AD-A—056519) High resolution transmission measure- 
ments of the atmosphere in the infrared. Interim scientific report 1 
March 1977-28 February 1978. Zander, R.; Migeotte, M.V.; Del- 
bouille, L. (Liege Univ. (Belgium). Inst. d’Astrophysique). 28 Apr 
1978. 37p. NTIS PC A03/MF AO1. 

The report gives a summary of infrared solar observations 
from the ground, obtained in 1977. It also mentions the scientific 
efforts which have been devoted to the analysis of these observa- 
tions, in order to deduce new information on both the solar and the 
telluric atmospheres. In relation to the problem of the pollution of 
the stratosphere, the observations have allowed conclusions on the 
usefulness of ground monitorings for species such as HF and CHI. 


28216 (AD-A—056649) Binary positive ion-negative ion mutual 
neutralization reactions. Interim scientific report 1 April 1977—31 
March 1978, Smith, D. (Birmingham Univ. (UK)). 31 May 1978. 56p. 
NTIS PC A04/MF AO1. 

The results are described of a study of the rate coefficients at 
thermal energies of several binary positive ion-negative ion mutual 
neutralization reactions. This includes reactions of the simpler mo- 
lecular ions e.g., NO* + NO2~ and those of the so-called cluster ions 
e.g., Hs0* (H2O)n + NOs~ (HNOs)m. The ionic recombination coef- 
ficients alpha for all of these molecular ion reactions are similar 
being within the range (4 to 10) times 10~* cm*/s, in general 
accordance with theoretical predictions. The variation with tem- 
perature of two simple ion reactions have also been obtained and 
alpha varies as sq rt of (1/T), again in line with the theory. For 
several atomic ion reactions e.g., AR* + C!-, alpha is much smaller 
than for reactions involving molecular ions. A spectroscopic study 
of one reaction (NO* + NO," ) has been carried out, and data on the 
product neutral states have been obtained. 


28217 (AD-A—057284) X-ray flare and short-wave fade duration 
model. Outage time is directly related to solar peak of x-ray event by 
use of event rise characteristics. Interim report January 1976—Janu- 
ary 1978. Argo, P.E.; Rothmuller, I.J.; Hill, J.R. (California Univ., 
Davis (USA). Dept. of Land, Air, and Water Resources). 9 May 
1978. 13p. (NOSC/TR—255). NTIS PC A02/MF AOl1. 

A model is developed for predicting, in real time, the time-to- 
recovery for hf signals during a solar X-ray event. The model is 
designed to give predictions as early in the event as possible, and is 
backed by an update scheme to correct inaccurate predictions when 
such are recognized. The model was made possible by the fact that 
the recovery period of most solar X-ray events can be characterized 
by an exponential decay with one of four time constants. The choice 
of time constant can be made by using observations of the rise 
portion of the event. 


28218 (LA-UR—79-107) Evolution of the solar constant. 
Newman, M.J. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 16p. (CONF-7810136—1). Dep. NTIS, 
PC A02/MF AOl1. 

From 4. College Park colloquium on chemical evolution, 
limits of life; College Park, MD, USA (18 Oct 1978). 

The ultimate source of the energy utilized by life on Earth is 
the Sun, and the behavior of the Sun determines to a large extent the 
conditions under which life originated and continues to thrive. What 
can be said about the history of the Sun. Has the solar constant, the 
rate at which energy is received by the Earth from the Sun per unit 
area per unit time, been constant at its present level since Archean 
times. Three mechanisms by which it has been suggested that the 
solar energy output can vary with time are discussed, characterized 
by long (~ 10° years), intermediate (~ 10° years), and short (~ 
years to decades) time scales. 
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28219 (N—78-24938) Dynamo action in a thin slab. Barbosa, 
D.D. (Stanford Univ., CA (USA). Inst. for Plasma Research). May 
1978. Contracts NGL-05-020-272;N00014-75-C-0673. 26p. (NASA- 
CR—157010; SU-IPR—742). NTIS PC A03/MF AO1. 

The dynamo action produced by convection of a partially- 
ionized, electrically conducting gas in a magnetic field is considered 
using a model consisting of two thin, Cartesian unipolar inductors 
connected in a series by the magnetic field. The total current system 
generated by an arbitrary gas flow is computed for the case of a 
uniform magnetic field. For the case of a nonuniform field, only the 
field-aligned coupling current is computed. Application is made to 
the solar atmosphere. 


28220 Spicule radial velocities, and the coronal condensation 

of spicule formation. Mamedov, S.G.; Orudzhev, E.S. 
(Shemakha Astrophysical Observatory, Azerbaidzhan Academy of 
Sciences). Sov. Astron. AJ (Engl. Transl.); 22: No. 4, 451-456(Jul 
1978). 

The time variations in the radial velocity of 90 spicules at 
various heights have been investigated on the basis of data acquired 
with a scanning device. The v/sub r/ curves vary synchronously 
over the full height range of a spicule; the mean value of v/sub r/ is 
10 km/sec. If spicules were to represent an upward flow of gas 
from below, serious difficulties would arise in explaining the mass 
balance of the corona. Various results indicate that spicules may be 
formed through condensation of coronal gas. Several supporting 
arguments are given for such a mechanism. 


28221 Mechanism of formation of loop prominences. Uralov, 
A.M.; Fedorov, L.V. (Siberian Institute of Terrestrial Magnetism, 
the Ionosphere, and Radio-Wave Propagation, Siberian Branch of 
the Academy of Sciences of the USSR). Sov. Astron. AJ (Engl. 
Transl.); 22: No. 4, 456-458(Jul 1978). 

Chromospheric gas heated to high temperatures flows into 
the corona, filling and carrying upward arches of the coronal 
magnetic field. Under the action of the magnetic tension and gravita- 
tion some of the matter included in the field tubes begins to fall back. 
The magnetic pressure of a magnetic loop which has contracted to 
its former size prevents the vertical descent of the gas. The retarda- 
tion of the gas is most substantial at the top of the loop due to the 
quasi-transverse nature of the field. Here its compression and cooling 
by emission primarily occur, after which the now visible matter 
flows away from the condensation point, defining the outlines of the 
loop. The continuous return to a state of equilibrium of new field 
tubes containing matter leads to the apparent ascent of the arch 
structure into the corona. As this happens the “old” loops disappear, 
since the excess gas flows out of them. The ribbon-shaped areas in 
the chromosphere formed by the descending gas represent two 
bright filaments on the disk diverging from each other. 


28222 Convection on the sun. Savchenko, V.P.; Kozhevnikov, 
N.I. (Institute of Applied Geophysics, P. K. Shternberg State Astro- 
nomical Institute). Sov, Astron. AJ (Engl. Transl.); 22: No. 4, 459- 
464(Jul 1978). 

Concepts concerning the dynamics of the tier—cell motions 
in the convective zone of the sun are developed. The dependence of 
the flatness of a cell in a meridional cross section on the depth of its 
lower base is derived in a laminar approximation. The distribution 
densities of the probabilities that a cell of a given tier has an area S, a 
horizontal size L, a mass M, and a maximum circulation velocity v, 
as well as the interrelationship of these parameters, are found under 
the same assumption. The characteristic lifetimes of cells of different 
tiers, their characteristic sizes, and the most probable circulation 
velocities in them are calculated. The changes in the distribution 
functions under the increasing influence of turbulence are analyzed 
qualitatively. A comparison of the results with observations shows 
that turbulence begins to have an effect at circulation velocities 
greater than the most probable velocity for the given tier. During 
the degradation of a sunspot, the states in which the values of its area 
become equal to the areas of the indicated cells are the most stable. 


28223 Analysis of amplitude—phase disturbances of the rhythmic 
structure of Wolf numbers. Voichishin, K.S. (Institute of Physics and 
Mechanics, Academy of Sciences of the Ukrainian SSR). Sov. Astron. 
AJ (Engl. Transl.); 22: No. 4, 465-471(Jul 1978). 

The time series of Wolf numbers is treated as a stochastic 
signal with irregular disturbances of the rhythmic structure develop- 
ing due to the random variability of the parameters of individual 
cycles. A means is — for transforming the signal, and an 
algorithm is given which allows one to reduce all the quasi-ll-year 
cycles of monthly-average Wolf numbers to a single mean duration 
and to reveal and eliminate the phase disturbances of the rhythm. An 
estimate of the accuracy of the transformation procedure is given. 
The results are presented on a calculation, over an interval of the 
average duration of the cycles, of estimates of their mathematical 
expectation, dispersion, and correlation function as a function of the 
time and the time shift. A basis is given for concluding that the time 
series of Wolf numbers can be treated as a sequence of statistically 
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stable cycles having randomly varying amplitude, duration, and 
phase. The possibility is indicated of reducing the prediction of 
monthly-average smoothed Wolf numbers for one or several cycles 
ahead to the prediction of only the three parameters indicated above. 


28224 Ion-acoustic-like instabilities in the solar wind. Gary, S.P. 
(Los Alamos Scientific Lab., NM). J. Geophys. Res.; 83: No. A6, 
2504-2510(1 Jun 1978). 

The linear dispersion properties of k parallel to B electrostatic 
instabilities driven by an electron heat flux or an ion beam are 
studied by use of parameters appropriate to average values in the 
solar wind near 1 AU. These modes are also compared with field- 
aligned electromagnetic instabilities driven by the same sources of 
free energy. The ion acoustic heat flux instability has a high thresh- 
old relative to the whistler heat flux instability, so the latter mode is 
the more likely cause of the heat flux limitation near 1 AU. Howev- 
er, at sufficiently large T/sub e//T/sub i/ the electrostatic ion beam 
instability threshold is of the same order as that of the magnetosonic 
ion beam instability, implying that the former is the more likely 
source of ion-acoustic-like fluctuations observed near 1 AU. 28 
references. 


GALAXIES 


28225 Study of the hot galactic halo. Saha, G.; Bandyopadhyay, 
K.; Bondyopadhyay, R. (Department of Mathematics, Jadavpur 
University, Calcutta). Sov. Astron. AJ (Engl. Transl.); 22: No. 4, 391- 
395(Jul 1978). 

The galactic halo is regarded as a hot spherical plasma 
medium. From the plasma equations, dispersion relations are derived 
for the transverse and associated waves. In general, plasma oscilla- 
tions will not be damped in the halo, although damping can occur 
near the center if streams of ionized particles are present. Since 

lasma-wave damping would be a very effective heat source, the 
inner part of the halo gradually ought to lose heat, both because 
damping is absent and by thermal or nonthermal radiation. In this 
event, according to Spitzer, mass would leave the halo and flow 
down into the inner part of the Galaxy. This process could replenish 
the substantial mass loss experienced by the galactic nucleus. Expres- 
sions are also obtained for the phase velocity of the plasma waves. 
For a material plasma wave the phase velocity will exceed the 
escape velocity, implying that some agent other than gravitation, 
such as a magnetic field, counteracts the tendency of the ionized gas 
to escape. 


COSMOLOGY 


28226 Relativity of the spatial and temporal finiteness and infin- 
ity of some Friedman cosmological models. Kharbediya, L.I. (Tbilisi 
State University). Sov. Astron. AJ (Engl. Transl.); 22: No. 4, 514- 
516(Jul 1978). 

New examples of the relativity of the spatial and temporal 
finiteness and infinity of some Friedman models are given in the 
present article, in which the author employs and extends the work of 
A. L. Zel'manov. Examples of the relativity of the temporal finite- 
ness and infinity of some empty models are also given. 


PLANETARY PHENOMENA 


28227 (AD-A—057348) On the plasma sheet in Jupiter's dawn 
magnetodisc. Progress report. Van Allen, J.A. (Iowa Univ., Iowa 
City (USA). Dept. of Physics and Astronomy). Jun 1978. Contract 
N00014-76-C-0016. 31p. NTIS PC A03/MF AOl. 

A detailed re-examination was made of the University of 
Iowa data on energetic electrons during a Pioneer 10 encounter with 
the plasma sheet in Jupiter's dawn magnetodisc at about 51 R sub J/ 
(Jupiter equatorial radii) on 6-7 December 1973. Repeated, also, was 
the analysis of data on energetic protons for this encounter. On the 
whole, it appears reasonable to accept the conclusion that very hot 
plasma (characteristic particle energy about 0.1 MeV) is an impor- 
tant and probably dominant contributor to the pressure of the plasma 
confined by the magnetic field in Jupiter's dawn magnetodisc. The 
pressure of energetic protons is greater than that of energetic elec- 
trons by a factor of the order of ten. It is plausible that charge 
neutrality exists for the energetic particles at a number density n of 
about .003/cu.cm. The additional presence of cool plasma is not 
excluded by present knowledge, but an upper limit on its density can 
be placed on the basis of the relative un-importance of centrifugal 
pressure. 


28228 (N—78-25703) Very long baseline interferometry applied 
to polar motion, relativity, and geodesy. Ph.D. thesis. Ma, C. (Mary- 
land Univ., College Park (USA)). 1978. Contracts NAS7-100;NAS5- 
22843. 386p. (NASA-CR—157212). NTIS PC A17/MF AOl. 

The causes and effects of diurnal polar motion are described. 
An algorithm was developed for modeling the effects on very long 
baseline interferometry observables. A selection was made between 
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two three-station networks for monitoring polar motion. The effects 
of scheduling and the number of sources observed on estimated 
baseline errors are discussed. New hardware and software tech- 
niques in very long baseline interferometry are described. 


28229 Equation of hydrostatic equilibrium in the theory of a 
planetary figure. Bobrov, A.M.; Vasil’ev, P.P.; Zharkov, V.N.; Tru- 
bitsyn, V.P. (Institute of Earth Physics, Academy of Sciences of the 
USSR). Sov. Astron. AJ (Engl. Transl.); 22: No. 4, 489-491(Jul 1978). 

A numerical method is developed for solving the equation of 
hydrostatic equilibrium with allowance for corrections for the as- 
phericity of the planet. Radial density distributions are found for a 
set of polytropes with indices of from 1 to 2 in planets with the 
parameters of Jupiter, Saturn, Uranus, and Neptune. 


28230 Luna 24 origins: some trace element constraints. Jovano- 
vic, S.; Jensen, K.J.; Reed, G.W. Jr. (Argonne National Lab., IL). pp 
695-700 of Mare crisium: the view from Luna 24. Merrill, R.B.; 
Papike, J.J. (eds.). New York, NY; Pergamon Press (1978). 

Luna 24 basaltic material originated in the particular volume 
of the lunar crust that produced Apollo 11 and Luna 16 basaltic 
material; it has the same Cl/sub r//P2Os signature. Ru—Os contents 
(Barsukov et al., 1977) and a number of radiogenic age measure- 
ments place Luna 24 basalt origins stratigraphically in a layer 
between those from which Apollo 15 and Apollo 11 and 17 basalts 
were derived. 20 references. 


28231 Volatile metal deposits on lunar soils: relation to volcan- 
ism. (Argonne National Lab., IL). pp 3917-3930 of Proceedings of 
lunar science. Reed, G.W. Jr.; Allen, R.O. Jr.; Jovanovic, S. Ar- 
gonne, IL; Argonne National Lab. (1977). 

Parallel leaching and volatilization experiments conducted on 
lunar samples and similar experiments on sphalerite do not supply 
the information needed to resolve the question of the chemical 
nature of 7*Pb, Zn, Bi, and Tl deposits on lunar’soil surfaces. It is 
proposed that in Apollo 17 mare and terra soils the fractions of 

**Pb, Zn, and Tl that are insoluble under mild, hot pH 5 HNOs 
leaching conditions and involatile at 600°C were originaly surface 
deposits which became immobilized by migration into the silicate 
substrate or by chemisorption. Most of the Bi does not seem to be 
the result of such a deposit. The implication is also that the soils, 
over their respective times of evolution, were exposed to heavy 
metal vapors or that an episodic exposure occurred after they had 
evolved. A sequence of events is pro to account for orange 
74220 and black 74001 glasses by lava fountaining and for soil 74241 
as tephra from an explosive volcanic eruption. 


28232 Radioactive isotopes on the moon. Davis, R. Jr. (Brookha- 
ven National Lab., Upton, NY). Astrophys. Space Sci. Libr.; 59: 207- 
223(1976). 

A review of the results of selected experiments with lunar 
materials is presented. These include observations made on the first 
few millimeters of the surface where the effects of solar flare 
particles are important, some measurements on individual rocks, and 
some studies of radioactivities produced deep in the lunar soil by 
galactic cosmic rays. (GHT) 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


28233 (AD-A—057274) Backscatter ionogram inversion by ray 
tracing methods. Final technical report 1 January—31 December 1977. 
DuBroff, R.E.; Rao, N.N.; Yeh, R.C. (Illinois Univ., Urbana (USA). 
Dept. of Electrical Engineering). Apr 1978. Contract F19628-77-C- 
0108. 106p. (UILU-ENG—78-2538; TR—62). NTIS PC A06/MF 
AOl. 

This report describes a computerized method for deducing 
ionospheric parameters from the measurement of backscatter leading 
edge ionograms. A number of test cases are presented to demon- 
strate this technique. The technique is documented through the use 
of a complete program listing, a sample output, and a set of flow 
charts for the major computer subroutines. 


28234 (N—78-25707) Observations of auroral fading before brea- 
kup. Pellinen, R.J.; Heikkila, W.J. (Kungliga Tekniska Hoegskolan, 
Stockholm (Sweden). Institutionen foer Plasmafysik). Feb 1978. 
Contracts NGR-44-004-150;F19628-75-C-0032. 40p. (NASA-CR— 
157045; TRITA-EPP—78-05). NTIS PC A03/MF AO1. 

The onset of auroral breakup was studied by using a variety 
of instruments with time resolution of some tens of seconds. Rapid 
sequences of all-sky photographs, and fast meridian scans by photo- 
meters, show that breakup Is usually preceded by moderate brighten- 
ing, followed by fading of the auroral “gs lasting one or two 
minutes, before the actual breakup itself. This optical activity is 
closely correlated with the development of auroral radar echoes. 
Data from a magnetometer network provide some indication of a 
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correlated response by the local auroral and ionospheric currents. 
Riometer recordings show a slow decrease in ionspheric radio wave 
absorption over a period of about ten minutes prior to breakup, with 
the largest decrease essentially to quiet-time values in the region of 
auroral fading and subsequent breakup. 


28235 Effect of ion density on the structure of an electrostatic 
field in tracking a body moving in the ionosphere. Shuvalov, V.A.; 
Zel'dina, E.A. Kosm. Issled. Ukr.; 8: 25-30(1976). (In Russian). 

The problem of the structure of an electrostatic field in 
tracking a body moving in ionospheric rarefied plasma is solved in a 
“neutral” approximation by the use of the pg oe agg sean method. 
An examination is made of the effect that body form and the 
distribution of ion density and Mach number have on the structure of 
near tracking. The results of computations performed for a broad 
range of parameters S/sub i/ and ¢€ (S/sub i/ - Mach number, ¢€ = R/ 
sup h//sub d/—is the ratio of the body's characteristic dimension to 
the DeBye radius) indicate that ion density has a relatively weak 
influence on the distribution of the electrostatic potential field. The 
maximum position and magnitude values obtained for the potential in 
the track satisfactorily agree with the results of other investigators. 6 
references, 5 diagrams. 


MAGNETOSPHERIC PHENOMENA 


28236 (PB—283350) The ISEE 1 and 2 medium-energy particles 
experiment. Technical memo. Williams, D.J.; Keppler, E.; Fritz, T.A.; 
Wilken, B.; Wibberenz, G. (National Oceanic and Atmospheric 
Administration, Boulder, CO (USA). Space Environment Lab.). Apr 
1978. 42p. (NOAA-TM-ERL-SEL—S1). NTIS PC A03/MF AOl. 

 medium-energy particles experiment (MEPE) on board 
ISEE 1 and 2 are described. The MEPE consists of the WIM 
instrument on ISEE1 and the KED instrument on ISEE 2. Both 
instruments employ solid state detectors and magnetic analysis to 
measure the angular, energy, and intensity distributions of protons 
(ions) above 24 keV and electrons above 20 keV. The WIM instru- 
ment also includes a composition measurement employing 5E by E 
and time-of-flight techniques. Three-parameter analysis is performed 
above 250 keV/nucleon, and single-parameter analysis is performed 
above 125 keV/nucleon for helium ay = oxygen. Three-dimen- 
sional angular distributions are obtained through the use of a scan 


ap in the WIM instrument and multiple detector heads in the 


ED instrument. A variety of operational modes are used to opti- 
mize data collection from both instruments. Resolutions up to 128 
channels in energy, 192 samples over the unit sphere in angle, and 
0.095 seconds in time are available. 


28237 Some characteristics of rapidly flowing magnetotail plas- 
mas: further comments on “On hot tenuous plasmas, fireballs, and 
boundary layers in the Earth's magnetotail” by L. A. Frank, K. L. 
Ackerson, and R. P. Lepping. Hones, E.W. Jr. (Los Alamos Scientific 
Lab., NM). J. Geophys. Res.; 83: No. A7, 3358-3364(1 Jul 1978). 

Evaluations of proton and electron temperatures and proton 
bulk flows are reported for several time intervals on April 18, 1974. 
It was found that proton thermal energies exceeded their flow 
energies and greatly exceeded the electron thermal energies. Also, a 
disagreement between the cold proton distribution function and that 
reported previously was rated. 5 references. (JFP) 


28238 Ion-cyclotron instability driven by oppositely directed 
proton streams in the magnetosphere. Tsvetkov, A.V. Sov. Tech. Phys. 
Lett. (Engl. Transl.); 4: No. 7, 327-328(Jul 1978). 

The dispersion relations are studied for the electrostatic 
waves produced in the magnetosphere by streams of hot 
protons.(AIP) 


28239 Comment on ‘On hot tenuous plasmas, fireballs, and 
boundary layers in the Earth's magnetotail’ by L. A. Frank, K. L. 
Ackerson, and R. P. Lepping. Hones, E.W. Jr. (Los Alamos Scientific 
Lab., NM). J. Geophys. Res.; 83: No. A3, 1183-1186(1 Mar 1978). 

It is shown that there is a marked disagreement between some 
of the flow measurements in a recent paper on kinetics of the earth’s 
magnetotail and measurements made by another detector on the 
same satellite, Imp 8. It is suggested that a possible source of 
disagreement might be inadequate compensation for the sunward 
background. 4 references. (JFP) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 27710 


28240 (COO—1198-1230) Effects of contamination in x-ray mi- 
croanalysis. Zaluzec, N.J.; Fraser, H.L. (Illinois Univ., Urbana 
(USA)). 1978. Contract EY-76-C-02-1198. 8p. (CONF-780734—6). 
Dep. NTIS, PC A02/MF AO1. 
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From Workshop on analytical electron microscopy; Ithaca, 
NY, USA (24 Jul 1978). 

A systematic study was undertaken to assess the magnitude of 
the detrimental effect to x-ray analysis that is caused by contamina- 
tion, particularly in the case of electron microscopy. (GHT) 


28241 (UCRL—81830) Negative ion based neutral systems. 
Hooper, E.B. Jr. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 Oct 1978. Contract W-7405-ENG-48. 6p. 
(CONF-781113—5). Dep. NTIS, PC A02/MF AOl. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The status of negative ion based neutral beam systems is 
reviewed. Methods of generating the negative ions of the hydrogen 
isotopes and the handling and acceleration of these ions are consid- 
ered. The status of plans for stripping the ions and for constructing 
beam systems are included. 


28242 Application of the RISM theory to Lennard-Jones interac- 
tion site molecular fluids. Johnson, E.; Hazoume, R.P. (Chemistry 
Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). J. Chem. Phys.; 70: No. 4, 1599-1601(15 Feb 1979). 

It seems that reference interaction site model (RISM) theory 
atom—atom distribution functions have been obtained directly from 
the RISM equations only for fused hard sphere molecular fluids. 
RISM distribution functions for Lennard-Jones interaction site fluids 
are presented. Results presented suggest that these distribution func- 
tions are as accurate as RISM distribution functions for fused hard 
sphere molecular fluids. 


28243 Theoretical studies of atmospheric triatomic molecules. 
New ab initio results for the 'Pi/sub g/—‘A/sub u/ vertical state 
ordering in CO.a). Englandb), W.B.; Ermlerc), W.C. (Chemistry 
Division, Argonne National Laboratory, Argonne, Illinois 60439). J. 
Chem. Phys.; 710: No. 4, 1711-1719(15 Feb 1979). 

Vertical energy levels are computed with MC—CI wave 
functions for the 'A/sub u/ valence state and the 'Pi/sub g/ mixed 
character state of CO2, and for the ?Pi/sub g/ state of CO* >. Using 
the computed MC—CI results and results from previous work, 
vertical energy levels for the low-lying valence states, mixed charac- 
ter states, and Rydberg states of CO2 are determined. An adiabatic 
correlation diagram for these states is constructed for the process 
CO.—-CO+O. Qualitative features in the potential energy surfaces 
which arise from the ordering are discussed. Comparisons with 
theory and experiment are given. 


28244 Molecular dynamics of polymeric systems. Bishop, M.; 
Kalos, M.H.; Frisch, H.L. (Division of Science and Mathematics, 
Fordham University at Lincoln Center, New York, New York 
10023). J. Chem. Phys.; 70: No. 3, 1299-1304(1 Feb 1979). 

Molecular dynamics calculations have been performed on 
polymeric systems containing a single chain immersed in a solvent. 
All atoms interact via the repulsive (shifted) Lennard-Jones poten- 
tial. In addition, nearest neighbors along chains are linked by a 
quasiharmonic potential which permits limited pair extensions. 
Chains of length five and ten have been studied. Equilibrium proper- 
ties such as the virial, various pair correlations, the end-to-end 
distance, the radius of gyration, and the polymer asphericity were 
computed. Where comparisons with alternative models were possi- 
ble, the agreement was good. Chain dynamics has been monitored by 
examining the relaxation of the velocity autocorrelation function, the 
end-to-end distance, and the radius of gyration. The five unit chain 
appears to exhibit elastic resistance to bending modes of deforma- 
tion. 


28245 PES of high temperature vapors. VIII. Transition metal 
dihalides. Berkowitz, J.; Streets, D.G.; Garritz, A. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 70: No. 3, 
1305-1311(1 Feb 1979). 

The He I protoelectron spectra of transition metal halide 
vapors MX2 (M=Mn, Fe, Co, Ni; X=Cl, Br) are presented. The 
spectra are interpreted by comparing the experimental ionization 
energies with transition state eigenvalues calculated by the multiple 
scattering scheme, using a cellular (but not muffin tin) partitioning of 
space. Satisfactory correlation between theory and experiment is 
achieved when the calculations are carried out with spin-polarized 
orbitals. This correlation leads to the conclusion that the metal 3d 
orbitals contribute predominantly to the uppermost occupied orbitals 
for MnX2, FeX2, and CoX2, but they are drawn deeper in NiX2 and 
become corelike orbitals at ZnXo, the full d shell. 


28246 Two-photon excited fluorescence spectroscopy. Chen, K.; 
Yeung, E.S. (Ames Laboratory, U. S. Department of Energy and 
Department of Chemistry, Iowa State University Ames, Iowa 
50011). J. Chem. Phys.; 70: No. 3, 1312-1319(1 Feb 1979). 

The intensities of two-photon excited fluorescence (TPEF) 
experiments are derived by the density matrix formalism for a 
symmetric top molecule. Although we only consider systems under 
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collision-free conditions and unpolarized ground state, this treatment 
can be extended to incorporate collisional relaxation processes and 
polarized ground state. The two-photon excitation and the fluores- 
cence detection operators are resolved into their irreducible tensor 
components. For an identical-frequency two-photon absorption, the 
two-photon excitation operator can be decomposed into a scalar and 
a quadrupole part. The scalar operator only prepares the population 
of the excited state density matrix rho/sub e/. The quadrupole 
operator can prepare rho/sub e/ into monopole through hexadeca- 
pole polarizations. In addition to these two sources, a mixed term 
which combines the scalar and the quadrupole operator can propare 
rho/sub e/ into a quadrupole polarization for the Q rotational 
branch of AK =0 two-photon transitions for linearly polarized light. 
In two-photon absorption experiments which only detect the popula- 
tion of rho/sub e/, the mixed term cannot be probed. Since the 
fluorescence detection operator detects the population, orientation 
and alignment of rho/sub e/, the fluorescence intensities in irreduci- 
ble tensor operator representation can be put into a condensed form 
that clearly describes all the polarization and angular momentum 
dependences. 


28247 Laser excitation of SF; in low temperature matrices. 
Jones, L.H.; Ekberg, S.; Asprey, L.B. (Los Alamos Scientific Labo- 
ratory, University of California, Los Alamos, New Mexico 87545). J. 
Chem. Phys.; 70: No. 3, 1566-1567(1 Feb 1979). 

Infrared spectra of SFg in an Ar matrix at 10°K is reported. 
The spectrum was excited by COs laser.(AIP) 


28248 Computation in quantum chemistry on a multi-experiment 
control and data-acquisition Sigma 5 minicomputer. Wagner, A.F. 
(Argonne National Lab., IL), Day, P.; Vanbuskirk, R.; Wahl, A.C. 
ACS Symp. Ser.; No. 57, 200-215(1977). 

Computation in quantum chemistry and dynamics is being 
performed in batch and long-term mode on a Sigma 5 computer, the 
primary task of which is to provide real-time instrument control, 
data acquisition, and final analysis for 26 on-line experiments. A brief 
discussion is given of the multiprograming operating system which 
provides, in order of priority, real-time interaction with a large 
number of concurrently running instruments, interactive graphics, 
time-sharing, batch and long-term computation. The efficacy of this 
facility in three areas of computational chemistry is reviewed. First, 
the analysis of wavefunctions and associated energies is considered 
with several examples involving property calculations, analysis of 
potential curves, and least-squares fitting routines for potential 
energy surfaces. Next, dynamics programs for quantum elastic scat- 
tering and three-body trajectory studies are examined. Last, graphics 
(Calcomp Plots) programs are discussed in regard to the display of 
potential energy curves and surfaces. The use of both batch and 
long-term modes is illustrated, and several typical calculations are 
discussed. 5 figures, 1 table. 


BEAMS AND THEIR REACTIONS 


28249 (CONF-780960—2) Electron cusp” spectroscopy of the 
forward peak in continuum electron capture and loss in gases and 
solids. Sellin, I.A. (Tennessee Univ., Knoxville (USA); Oak Ridge 
National Lab., TN (USA); Forskningsinstitutet foer Atomfysik, 
Stockholm (Sweden)). 1978. Contract W-7405-ENG-26. llp. Dep. 
NTIS, PC A02/MF AO1. 

From 5. conference on beam foil spectroscopy; Villeurbanne, 
France (4 Sep 1978). 

Results of several recent ion-atom and ion-solid collision 
experiments concerning the forward peak in continuum electron 
production from electron capture and loss to projectile-centered 
continuum states are discussed. Emphasis is given to discussion of 
three recent experiments carried out at the ORNL and BNL tandem 
accelerators. The first concerns disagreement between theory and 
experiment on the projectile Z dependence for electron capture to 
projectile-centered continuum states (ECC) in ion-atom collisions. 
The second concerns the discovery of unpredicted periodic (interfer- 
ence) structure in the electron loss channel (ELC) in ion-atom 
collisions. The third concerns failure of both ECC and "wake- 
riding’ models of the forward peak characteristics in ion-solid colli- 
sions. 28 references. 


28250 (UCRL—81547) Design of a 10-kV deuterium-ion extrac- 
tor for continuous service. Duffy, T.J.; Paterson, J.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Oct 1978. 
Contract W-7405-ENG-48. 5p. (CONF-781113—9). Dep. NTIS, PC 
A02/MF AOl1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

An extractor for accelerating 50 A of deuterium ions to 10 
keV for injection into a metal-vapor charge-exchange cell has been 
designed. The beam-forming electrodes are convection cooled and 
capable of continuous service. 
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28251 Magnetic focusing of intense ion beams, Maenchen, J.; 
Wiley, L.; Humphries, S. Jr.; Peleg, E.; Sudan, R.N.; Hammer, D.A. 
(Laboratory of Plasma Studies, Cornell University, Ithaca, New 
York 14853). Phys. Fluids; 22: No. 3, 555-565(Mar 1979). 

Magnetic focusing of a uniform intense proton beam pro- 
duced by a new magnetically insulated diode has been demonstrated 
using a single dipole coil. The new diode produces an intense (80 A/ 
cm? at 350 keV), low divergence (half-angle less than 4°), uniform 
proton beam that can be injected into a field-free vacuum drift 
region. Prompt space-charge neutralization by low energy electrons 
occurs almost immediately after the beam emerges from the diode. 
Experimental observations of the beam focal properties are in rea- 
sonable agreement with numerical calculations of the particle orbits 
and show that the protons follow essentially single particle trajector- 
ies. Calculations also show that for ion currents approaching the ion 
Alfven current a net azimuthal diamagnetic current in the region of 
the dipole lens causes the beam defocusing. Finally, calculations and 
experimental observations indicate that the beam angular divergence 
may provide the most serious limitation on beam focusing for pellet 
fusion. 


28252 Sputtering of gold by fast neutrons. Kirk, M.A.; Conner, 
R.A.; Wozniak, D.G.; Greenwood, L.R.; Malewicki, R.L.; Heinrich, 
R.R. (Materials Science Division, Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev., B; 19: No. 1, 87-100(1 Jan 1979). 

Experiments on the sputtering of single-crystal gold by fast 
neutrons at temperatures less than 40 K are reported. Prior thermal- 
neutron activation of the gold crystals permitted a determination of 
the spatial distribution of sputtered atoms by autoradiography. Sput- 
tering yields were determined by y counting. The neutron flux and 
energy spectrum were determined and damage parameters were 
calculated for gold. An average sputtering ratio of 8.0 x 107 
sputtered gold atoms per incident neutron (E > 0.1 MeV) was found 
with an uncertainty of +- 34%. The spatial distribution of sputtered 
atoms was found to be very nearly random. The present experiment 
is compared in detail with other fast-neutron sputtering experiments 
and theories. 


28253 Blocking effect for fast recoil atoms. Balashova, L.L.; 
Borisov, A.M.; Mashkova, E.S.; Molchanov, V.A. (Scientific-Re- 
search Institute of Nuclear Physics, M. V. Lomonosov Moscow 
State University). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 7, 353- 
354(Jul 1978). 

A study is made of the energy spectra of recoil atoms from 
the bombardment of Cu with 10-35 keV Ar ions.(AIP) 


28254 Elastic reflection of electrons from solids. Tolmachev, 
A.I. (Institute of Nuclear Physics, Academy of Sciences of the 
Kazakh, SSR, Alma-Ata). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: 
No. 6, 703-705(Jun 1978). 

Elastic reflection of electrons from solids is analyzed through 
a solution of the Boltzmann equation. This analysis holds for primary 
energies corresponding to small values of the elastic reflection yield. 
The analysis relates the distribution of elastically reflected electrons 
to the scattering characteristic for elastic scattering of an electron in 
a solid. 


28255 Ion source including a pointed solid electrode and reservoir 
of liquid material. Clampitt, R.; Jefferies, D.K. (to United Kingdom 
Atomic Energy Authority). US Patent 4,088,919. 9 May 1978. Prior- 
ity date 13 Apr 1976, United Kingdom of Great Britain and North- 
ern Ireland (UK). 4p. 

An ion source comprises an electrode consisting of at least 
one body made of a material such as to be perfectly wetted by a 
liquid material, ions of which are to be emitted by the source, and 
not corrodible by that material. The source has a termination the 
radius of curvature of which is such that a jet of the liquid material 
will form and be anchored to the termination of the electrode under 
the influence of an electric field. Means for applying the ionizing 
electric field and a reservoir for the material, ions of which are to be 
emitted by the source, are also included. 


28256 Continuous spectra emitted by particles knocked out by 
ion beams from metal targets. Kiyan, T.S.; Gritsyna, V.V.; Fogel’, 
Y.M. (Khar’kov State University). Sov. Phys. - JETP (Engl. Transl.); 
47: No. 4, 730-735(Apr 1978). 

The continuous spectrum emitted by particles ejected by the 
ions He*, Ne*, and Ar* from 42 different metal targets is investigat- 
ed. It is established that a continuous spectrum is emitted only by 
particles ejected from targets whose atoms have unfilled nd shells 
(transition metals) or unfilled 4f shells (rare-earth metals). The inten- 
sity distribution in the continuous spectrum emitted by particles 
ejected from transition-metal targets almost does not depend on the 
nature of the metal. In the case of the rare-earth metals this distribu- 
tion varies regularly as the 4f shell of the atoms of the metal is filled. 
An analysis of the results of the work and a comparison of them with 
the data available in the literature lead to the conclusion that in some 
cases (Mo) different sections of the continuous spectrum are emitted 
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by different types of particles. In the general case the investigated 
continuous spectrum may be emitted either by the target-material 
atoms excited to a collective level, or by excited clusters of the metal 
atoms. 


28257 Oscillator-strength distribution of water. A comparison of 
new photoabsorption and electron energy-loss measurements. Person, 
J.C.; Huebner, R.H. (Ar, — National Lab., Ill. (USA)); Celotta, 
R.J.; Mielczarek, S.R. (National Bureau of Standards, Washington, 
D.C. (USA)). pp 1214-1215 of Physics of electronic and atomic 
collisions. Vol. 2. Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


ATOMIC AND MOLECULAR PROPERTIES 


REFER ALSO TO CITATION(S) 27178, 28268, 28273, 28353, 
28354, 28368 


28258 (CONF-780988—2) Temperature dependence of the beam- 
foil interaction. Gay, T.J.; Berry, H.G. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC 
A02/MF AOl1. 

From Fast ion spectroscopy; Lyon, France (5 Sep 1978). 

The beam energy dependence between 50 and 200 keV of the 
linear polarization fraction (M/I) of the 2s 'S—3p 'P, 5016 A 
transition in He I on temperature was measured. The thin carbon 
exciter foils were heated externally by nichrome resistance elements. 
The measurements of Hight et al. are duplicated; the energy and 
current dependences are the same for corresponding between beam 
heating and external heating. It was also observed that , the number 
of slow secondary electrons produced per incident ion, decreases 
with increasing foil temperature. These two effects, in conjunction, 
offer a plausible explanation for the variation of polarization with 
-beam current density. 5 figures. 


28259 (LA-UR—78-2396) Permutation group and the coupling of 
n spin-1/2 angular momenta. Louck, J.D.; Biedenharn, L.C. (Los 
Alamos Scientific Lab., NM (USA); Duke Univ., Durham, NC 
(USA). beg of Physics). Nov 1978. Contract W-7405-ENG-36. 
13p. (CONF-780768—3). Dep. NTIS, PC A02/MF AO1. 

From Conference on permutation group and its applications 
in physics and chemistry; Bielefeld, F.R. Germany (3 Jul 1978). 

The classic problem of constructing the sharp spin states for n 
spin-1/2 — by simultaneously classifying the states by their 
irreducible transformation properties under both SU(2) and S/sub n/ 
is solved explicitly by em oy that these states are a special case 
of the boson polynomials of U(n). 7 references. 


28260 (UCRL—81424) Laser-induced fluorescence line narrow- 
ing of Eu* in lithium borate glass. Hegarty, J.; Yen, W.M.; Weber, 
M.J.; Blackburn, D.H. (Wisconsin Univ., Madison (USA). Dept. of 
Physics; California Univ., Livermore (USA). Lawrence Livermore 
Lab.; National Bureau of ‘Standards, Washington, DC (USA)). 1978. 
Contract W-7405-ENG-48. 9p. (CONF-780743—3). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference of luminescence; Paris, France (Jul 1978). 

Laser-induced fluorescence line narrowing reveals structural 
changes in Eu* doped borate glasses as a function of LiO network 
modifier concentration. These changes are discussed in terms of 
different coordination and bonding and possible phase separation. 


26261 Detection of small molecules by magnetically tuned fre- 
quency-modulated atomic line sources. Koizumi, H.; Hadeishi, T.,; 
McLaughlin, R.D. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Appl. Phys. Lett.; 34: No. 6, 
382-384(15 Mar 1979). 

Small molecules such as NO, OH, kz, S2, SO2, NO2, and 
HCHO display discrete sharp electronic rotational-vibrational lines. 
Utilizing the Zeeman effect, one component of an atomic emission 
line can be made to exactly coincide with a sharp molecular line 
while the other component is shifted so that there is no overlap with 
this line. When large molecules undergo electronic transitions it is 
not possible to resolve the rotational structure in the vast majority of 
cases. Therefore, the difference in absorption between the o +- 
components is proportional to the density of the molecules showing 
sharp absorption but is not influenced by other molecules. These 

phenomena can be used to achieve highly sensitive and selective 
Seeestion of small molecules. 


28262 Infrared spectra of liquid and solid DT and T a). Souers, 
P.C.; Fearon, D.; Garza, R.; Kelly, E.M.; Roberts, P.E.; Sanborn, 
R.H.; Tsugawa, R.T.; Huntb), J.L.; Pollb), J.D. (University of Cali- 
fornia, Lawrence Livermore Laboratory, Livermore, California 
94550). J. Chem. Phys.; 70: No. 4, 1581-1584(15 Feb 1979). 

The fundamental vibration—rotation spectra of condensed 
DT and Tz were measured. The 24 separate spectral lines identified 
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consist mainly of Q/sub Q/, Q/sub R/, Q/sub Q/+S/sub 0/(0), and 
Q/sub Q/+S/sub 0/(1) transitions. The last two appear as triad sets 
in D,—DT—T2 solutions because of double transitions between 
different isotopes. The Q/sub Q/ frequencies are 2458 cm™' for T2 
and 2736 cm™' for DT. Some approximate kinetic half-times have 
been measured. In the 21 K liquid, these include: 18 h for the 
reaction of D2+T2—2DT and 25 h for the T2 rotational J=1 to J=0 
conversion. In solid Tz at 20 K, the J=1 to J=0 conversion time is 
also about one day, but it is only 1 h at 4 K. Catalysis by atomic 
tritium is considered to be the cause of the fast 4 K-conversion time. 


28263 Laser-rf double-resonance spectroscopy in the samarium I 
spectrum: Hyperfine structures and isotope shifts. Childs, W.J.; Poul- 
sen, O.; Goodman, L.S. (Argonne National Laboratory, Argonne, 
Illinois 60439). Phys. Rev., A; 19: No. 1, 160-167(Jan 1979). 

om nt -resolution laser-rf double-resonance spectrosco P - has 
been performed in the 4f° 6s? 7Fe (4020.66 cm™'), 4 
®H2(11044.90 cm™~'), 4f° Sd6s °Hs (11406.50 cm™~'), and 4f* 5d6s - 
(13542.80 cm~') metastable levels of Samarium I. a — 
eters have been deduced with an absolute accuracy o 2 kHz. B 
means of laser-induced fluorescence, hyperfine constants have he 
determined in excited levels up to ~ 30560 cm™', and isotope shifts 
measured for 11 lines. 


28264 Laser-rf double-resonance studies of the hyperfine struc- 
ture of *'V. Childs, W.J.; Poulsen, O.; Goodman, L.S.; Crosswhite, 
H. (Argonne National Laboratory, Argonne, Illinois 60439). Phys. 
Rev., A; 19: No. 1, 168-176(Jan 1979). 

The laser-rf double-resonance technique has been used used 
to study the hyperfine structure (hfs) of the excited 3d‘*4s ‘D levels 
of *'V in a continuation of earlier atomic-beam magnetic-resonance 
studies of the lower levels. The new results make it possible for the 
first time to distinguish clearly between the contact hfs due to the 4s 
electron and that due to core polarization associated with the 3d 
electrons. The values found for the radial hfs integrals from a 
systematic analysis of both the new and earlier results are compared 
with the relativistic Hartree-Fock values of Lindgren and Rosen. 
The magnetic octopole hfs interaction is measured for one level. 
Hyperfine constants and lifetime information, deduced from laser- 
fluorescence studies, are presented for the levels 3d‘*4p *P°/sub 5/ 
2,3/2,1/2/ at ~25 000 cm™~' excitation. 


28265 Possibility of excluding the continuous spectrum when 
calculating the electronic states of the hydrogen molecular ion. 4: 
Raman scattering. Sherstyuk, A.I.; Yakovieva, N.S. Opt. Spectrosc. 
(USSR) (Engl. Transl.); 45: No. 1, 23-26(Jul 1978). 

The components of the tensor for Rayleigh and Raman 
scattering, including several of the first overtones, have been com- 
puted for a number of the lowest vibrational levels of the H2* ion at 
different frequencies of the incident radiation. Corrections for anhar- 
monicity have been taken into account in first-order perturbation 
theory. 


28266 Molecular photoelectron spectroscopy. Eland, J.H.D. (Ar- 
gonne National Lab., IL). J. Phys., E (London); 11: 969-977(1978). 

Photoelectron spectroscopy is the spectroscopy of molecular 
positive ions and of electron orbitals in molecules, metals, and 
surfaces. In the last decade this technique has caused a revolution in 
understanding of ionisation and ion behaviour. It has now passed 
from the pioneering stage to the status of a well established chemical 
and physical technique, and basic research into molecular ion phys- 
ics or the photoionisation process calls for more complex instrumen- 
tation and data-handling methods than hitherto. 90 references. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


28267 Experimental verification of the relativistic fine-structure 
term of the Klein-Gordon equation in pionic titanium atoms. Delker, 
L.; Dugan, G.; Wu, C.S.; Lu, D.C.; Caffrey, A.J.; Cheng, Y.T.; Lee, 
Y.K. (Columbia University, New York, New York 10027). Phys. 
Rey. Lett.; 42: No. 2, 89-92(8 Jan 1979). 

A newly ae ned, large-aperture and high-resolution bent- 
crystal spectrometer has been used to observe high-intensity sources 
of pionic x rays. The pionic x-ray source was a target of natural 
titanium which was placed adjacent to a copper pion-production 
target in the external beam of the Nevis synchrocyclotron. The 
energy difference between the 5g — 4f and 5f — 4d transitions in 
pionic titanium was measured to be 87.6 +- 1.8 eV. Comparison 
with the prediction of the Klein-Gordon equation is made. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 27332, 28249, 28258 
28268 (AD-A—056367) Summary of photodestruction cross sec- 


tion measurements of atmospheric ions. Technical report. Vanderhoff, 
J.A. (Army Armament Research and Development Command, Ab- 
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erdeen Proving Ground, MD (USA). Ballistics Research Lab.). May 
1978. 34p. (ARBRL-TR—02070). NTIS PC A03/MF AO1. 

A drift tube mass spectrometer coupled with a laser photon 
source was used to measure absolute photodestruction cross sections 
as a function of photon energy for various room temperature (300 K) 
atmospheric ions. These ions are O2(-), Os(-), Ox(-), NL2(-), SO2(-), 
O.(-)(H20), CO«(-), SO«(-), O2(+ O02), O2(+)(H2O), O2(+)COx), 
O2(+)(SO2), CO2(+)(CO2), and H(+)(H2O) sub n = 1 to 4. 


28269 Inelastic and electron detachment in collisions 
of Cl- and H2 and D2 (3.4<Esub(CM)<S55 eV). Cheung, J.T.K.; 
Datz, S. (Oak Ridge National Lab., Tenn. (USA)). pp 1252-1253 of 
Physics of electronic and atomic collisions. Vol. 2. Amsterdam, 
Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28270 Exchange effects in weak-coupling theories for inelastic 
electron-positive ion scattering. Peek, J.M. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). pp 1096-1097 of Physics of electronic and 
atomic collisions. Vol. 2. Amsterdam, Netherlands; North-Holland 
(1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28271 Semiclassical perturbation scattering theory: comparison 
of vibrational excitation of CO and N2 by Li*. Hickman, A.P.; Smith, 
F.T. (Stanford Research Inst., Menlo Park, Calif. (USA). Molecular 
Physics Center); Miller, W.H. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). pp 772 of International conference on the 
physics of electronic and atomic collisions. Vol. 2. Paris, France; 
Commissariat a l'Energie Atomique (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28272 (CONF-780988—3) Measurement of the n = 2 density 
operator for hydrogen atoms produced by passing protons through thin 
carbon targets. Gabrielse, G.; Berry, H.G. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 4p. Dep. NTIS, PC 
A02/MF AOl. 

From Fast ion spectroscopy; Lyon, France (5 Sep 1978). 

Measurements of the n = 2 density operator and the probabil- 
ity for n = 2 production are reported for hydrogen atoms produced 
by passing 20 to 1000 keV protons through thin carbon targets. 


28273 Spin-dependent excitation of autoionizing states of Li pro- 
duced in collisions with noble gas targets. Schumann, S.; Elston, S.B.; 
Vane, C.R.; Forester, J.P.; Griffin, P.M.; Pegg, D.J.; Sellin, LA.; 
Thoe, R.S.; Wright, J.J. (Tennessee Univ., Knoxville (USA); Oak 
Ridge National Lab., Tenn. (USA)). pp 1014-1015 of International 
conference on the physics of electronic and atomic collisions. Vol. 2. 
Paris, France; Commissariat a l'Energie Atomique (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28274 Vibrational relaxation HF (v=3,4) by He, De, and CO». 
Douglas, D.J.; Moore, C.B. (Department of Chemistry, University 
of California, Berkeley, California 94720 and Materials and Molecu- 
lar Research Division of the Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). J. Chem. Phys.; 70: 
No. 4, 1769-1773(15 Feb 1979). 

The vibrational relaxation of HF (v=3, 4) in Hz, Dz, and CO, 
has been studied by pumping HF directly from v=0 to v=4. The 
relaxation rates at 293 +- 2 K of HF (v=3) and HF (v=4) were 
found to be k*/sub T/(Hz) = (3.1 +- 0.6) x 107 '3 and k*/sub T/(He) 
= (4.7 +- 1.2) x 1078 in He, k*/sub T/(D2) = (1.34 +- 0.26) x 107 
and k*/sub T/(D2) = (3.34 +- 0.60) x 10°'* in Do, and k*/sub T/ 
(CO2) = (1.01 +- 0.16) x 107"! and k*/sub T/(CO2) = (2.25 +- 
0.43) x ~' in CO: respectively, all in cm* molecule~' s~. The 
observed relaxation rate for HF(v=4) in CO2 did not depend on the 
rotational state which was initially excited for J=0—S. 


28275 Measurement of the U-Kr momentum transfer cross sec- 
tion using crossed molecular beams. Stern, R.C.; Lang, N.C. (Law- 
rence Livermore Laboratory, Livermore, California 94550). J. 
Chem. Phys.; 10: No. 4, 1802-1810(15 Feb 1979). 

_ The relative laboratory differential cross section for the scat- 
tering of atomic U by Kr is determined at a collision energy of 0.10 
eV. The cross section is absolutely calibrated by measurement of the 
fraction of the U beam scattered to 10° LAB and the Kr beam flux. 
The U—Kr momentum transfer cross section of 46.5/sup +4.4//sub 
-8.1/ A? corresponds to an effective U atom radius of 2.43 A. 


28276 Charge transfer excitation in Ne* —N:2O collisions at ener- 
gies down to 1 eV. Myers, G.D.; Leventhal, J.J. (Department of 
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Physics, University of Missouri-St. Louis, St. Louis, Missouri 63121). 
J. Chem. Phys.; 70: No. 4, 2030-2031(15 Feb 1979). 

The charge transfer excitation in Ne*—N:2O collisions is 
studied for collsion energies down to 1 eV. It is found that as the 
kinetic energy is lowered the relative emission of Ne as against that 
of N2O decreases. It is also found that the partial emissions in both 
N2* and N2O* increase as the kinetic energy is lowered. (AIP) 


28277 Temperature dependence of electron attachment to N2O in 
the gas phase. Shimamori, H.; Fessenden, R.W. (Radiation Labora- 
tory and Department of Chemistry, University of Notre Dame, 
Notre Dame, Indiana 46556). J. Chem. Phys.; 70: No. 3, 1137-11411 
Feb 1979). 

The temperature dependence of electron attachment to NzO 
has been measured in the gas phase for pure NzsO and Nz,O—C.Hs 
and N2O—neopentane mixtures. The rate constant found for 
e~ +N2O0-—-N2+0O° can be expressed as 2.2 x 1077 exp(-5.18 x 10°/T) 
cm*/moleculexsec while that for e~ +N2zO-—-N2O/sup -asterisk/ is 
4.2 x 10°® exp(-2.65 x 10°/T) cm*/moleculexsec. The co i 
activation energies are 0.44 and 0.23 eV. The latter value is discussed 
by reference to recent calculations on the N2O™ energy surface. 
Formation of N2O/sup -asterisk/ with such an activation energy 
seems possible. The temperature dependences of other reactions in 
the overall mechanism are also determined. Certain rate constants 
increase with a decrease in temperature. Formation of negative ion 
complexes is suggested to account for the observation. 


28278 Electron attachment to perfluorocarbon compounds. I. c- 
C.F, 2-C,Fe, 1,3-C,Fe, c-CyFs and 2-C,Fs . Christodoulides, A.A.; 
Christophorou, L.G.; Pai, R.Y.; Tung, C.M. (Atomic, Molecular and 
High Voltage Physics Group, Health and Safety Research Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. 
Chem. Phys.; 70: No. 3, 1156-1168(1 Feb 1979). 

Electron attachment rates aw, as a function of the pressure- 
reduced electric field E/P29s and mean electron energy <€> have 
been measured for trace amounts (<10~* Torr) each of c-CyFe 
(perfluorocyclobutene), 2-C,F¢ (perfluoro-2-butyne), 1,3-CyFe - 
fluoro-1,3-butadiene), c-CyFs (perfluorocyclobutane), and 2-C,Fs 
(perfluoro-2-butene) in mixtures with Nez (pressures 500—2000 Torr) 
and Ar (pressures 500—1500 Torr) at T=298°K. The thermal 
attachment rates for these molecules were found to be 4.89 x 10%, 
1.77 x 10°, 4.26 x 10% 4.05 x 10% and 1.56 x 10° sec™! Torr™}, 
respectively. From the aw (<é€>) data, the attachment cross sec- 
tions o/sub a/(€) as a function of electron energy € have been 
determined using the swarm-unfolding technique and are reported. 
For all five perfluorocarbon molecules, o/sub a/(€) are very large. 
They exhibit three distinct negative ion resonances with maxima at: 
~0.0, 0.19, and 0.80 eV for 2-C,Fe; ~0.0, 0.17, and 1.04 eV for 1,3- 
C.Fe; ~0.0, 0.22, and 0.48 eV for c-C4Fs; and ~0.0, 0.18, and 0.59 
for 2-C4Fs. For c-CyF¢, only a shoulder with a possible maximum at 
~0.14 eV was observed, in addition to the maxima at ~0.0 and 0.71 
eV. Although the positions of the maxima in o/sub a/(€) vary only 
slightly among these compounds, the magnitude of o/sub a/(e) 
depends strongly on structure. 


28279 Electron attachment to perfluorocarbon compounds, II. c- 
GFs, c-CeFio, c-CeFi2, CFs, and CsFie: Relevance to gaseous dielec- 
trics. Pai, R.Y.; Christophorou, L.G.; Christodoulides, A.A. 
(Atomic, Molecular and High Voltage Physics Group, Health and 
Safety Research Division, Oak Ridge National Laboratory, Oak 
ms Tennessee 37830). J. Chem. Phys.; 70: No. 3, 1169-1176(1 Feb 
Electron attachment rates aw as a function of the pressure- 
reduced electric field have been measured for c-CsFs 
(perfluorocyclopentene), c-CsFio (perfluorocyclohexene), c-CeFi2 
(perfluoro-1,2,-dimethylcyclobutane), C;Fs (perfluorotoluene), and 
CsFie (perfluoro-1,3-dimethylcyclohexane). The thermal values 
(aw)/sub ther/ of the attachment rate for these compounds are 12.8, 
12.9, 5.0, 9.2, and 2.4 x 10° sec™' Torr~', respectively. The electron 
attachment cross sections o/sub a/(€) as functions of the electron 
energy € have been determined using the swarm-unfolding tech- 
nique; they show distinct structure at €<1.5 eV. The e 
attachment properties for the perfluorocarbons (PFCs) studied in 
this and the preceding paper depend strongly on the molecular 
structure. Thus (i) open-chain saturated PFCs do not attach elec- 
trons as efficiently as the unsaturated PFCs; (ii) for saturated PFCs 
an increase in molecular size (chain length) increases aw; (iii) the 
presence of multiple bonds in the molecule dramatically increases 
the magnitude of aw for the saturated open-chain PFCs, but it has 
only a small effect for cyclic PFCs; (iv) the cyclic nature of the 
PFCs seems to increase greatly o/sub a/(€); and (v) for single- 
bonded cyclic PFCs, substitution of CF; groups for F atoms in- 
creases (aw)/sub ther/ more than does an increase in molecular size; 
in double-bonded cyclic compounds increase in ring size increases 
o/sub a/(€) at thermal energies. The PFCs studied in this and the 
preceding paper have higher dielectric strengths than SF¢. This 
improvement in dielectric strength can be attributed to their large 
o/sub a/(€) over a wider energy range (to ~1.5 eV). Their use as 
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unitary gases and/or as additives to multicomponent gas mixtures is 
discussed. 


28280 Quantum mechanics of electronic—rotational energy 
transfer In F(?P)+ Hz collisions. Wyatt, R.E.; Walker, R.B. Cae 
ment of Chemistry, The University of Texas at Austin, Austin, Texas 
78712). J. Chem. Phys.; 10: No. 3, 1501-1510(1 Feb 1979). 

Theoretical study is made of electronic—rotational energy 
transfer in F(?P)+He three-dimensional collisions, with electronic 
matrix elements from DIM theory. The quantum close-coupled 
equations are integrated via the R-matrix propagation method. In- 
elastic quenching probabilities are emphasized, with and without 
simulated open reaction channels. Interweaving patterns in the tran- 
sition probability for even and odd nuclear parity vs J (total angular 
momentum quantum number) are analyzed in terms of avoided 
crossing structure in the electrotational energy correlation diagrams. 
Localized regions where electronic quenching is dominant are iden- 
tified in the correlation diagrams, and are confirmed in separate 
calculations which neglect interchannel mixing in local regions of 
the atom—molecule separation. Open reaction channels are found to 
have little influence on the quenching probabilities in these low 
energy (E/sub tr/<0.15 eV) calculations. 


28281 Impact-parameter-dependent inner-shell vacancy produc- 
tion in 0.7—2.7 MeV/amu **.,Ni collisions with 2;Mn, soSn, and s2Pb. 
Johnson, B.M.; Jones, K.W.; Brandt, W.; Jundt, F.C.; Guillaume, G.; 
Kruse, T.H. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., A; 19: No. 1, 81-89(Jan 1979). 

Impact-parameter-dependent probabilities of K and L charac- 
teristic x-ray production in collisions of 45-, 94-, and 138-MeV **2sNi 
ions with solid targets of 2sMn, soSn, and s2Pb were measured. The 
results are ne pee with predictions of the statistical and the 
molecular-orbital models for inner-shell vacancy production. A short 
development of the statistical model in a random-walk approxima- 
tion is given to display the physical content of the model in simple 
terms. 





28282 Vibrational- and rotational-state dependence of dissocia- 
tive attachment in e-H, collisions. Wadehra, J.M.; Bardsley, J.N. 
(Theoretical Division, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev. Lett.; 41: No. 26, 1795- 
1798(25 Dec 1978). 

Resonant scattering theory is applied to the calculation of e- 


He dissociative attachment cross sections near threshold for several 
vibrational and rotational states of the H2 molecule. Typical values 
just above threshold are, in cm’, 2.8 x 10~*! for the ground state (v 
= 0, J = 0), 8.3 x 10°” for (0,10). The effect of rotational excitation 
is found to be significant, although it is not as large as suggested by 
Chen and Peacher. 


28283 Nuclear “time-delay” and x-ray-proton coincidences near a 
nuclear scattering resonance. Blair, J.S.; Dyer, P.; Snover, K.A.; 
Trainor, T.A. (Department of Physics, University of Washington, 
Seattle, Washington 98195). Phys. Rev. Lett; 41: No. 25, 1712- 
1715(18 Dec 1978). 

The probability for production of K-shell x rays by protons 
elastically scattered from **Ni is observed to change as one varies 
the proton ~ over the s/sub 1/2/ nuclear resonance at E/sub 
p/ = 3.151 MeV. The results are interpreted theoretically in terms 
of interfering products of atomic ionization and energy-dependent 
nuclear scattering amplitudes. 


28284 Spectral dependence of the photocoloring process for pho- 
tochromic spiropyranes. Murin, V.A.; Mandzhikov, V.F.; Barachevs- 
kii, V.A. Opt. Spectrosc. (USSR) (Engl. Transl.); 45: No. 2, 224- 
225(Aug 1978). 


28285 Excitation of Al, Ga, In, and T1 atoms by electron impact. 
Peterkop, R.K.; Ryabykh, Y.I. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 45: No. 1, 111-112(Jul 1978). 


28286 Ionization of hydrogen and helium by fast atomic particles 
with one or two electrons. Nikolaev, V.S.; Senashenko, V.S.; Sidoro- 
vich, V.A.; Shafer, V.Y. (Scientific-Research Institute of Nuclear 
Physics, M. V. Lomonosov Moscow State University). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 7, 789-797(Jul 1978). 

The cross sections for ionization of hydrogen atoms and 
molecules and helium atoms by nuclei, hydrogenic particles, and 
helium-like particles are calculated in the Born approximation with 
the sum rules. The cross sections are also computed for the ioniza- 
tion of hydrogen and helium atoms by hydrogen molecules for 
relative velocities v between 10° and 6 x 10° cm/sec. Approximate 
equations which generalize the Bethe equation are found for large 
values of v. The corresponding experimental cross sections are 
collected from various experiments; in several cases they are recalcu- 
lated on the basis of the generalized equations for the ionization 
cross sections. The cross sections found for v> or ~10° cm/sec 
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differ from those calculated in other papers by less than 5—15%;for 
v> or ~6 x 10° cm/sec the cross sections agree with experiment. In 
all cases of ionization by neutral particles at v> or ~6 x 10° cm/sec, 
collisions which lead to excitation or ionization of the fast particle 
are responsible for more than half the ionization cross section; in 
ionization by positive ions the contribution is small and falls off 
rapidly with increasing ion charge. The ionization cross section 
becomes much less sensitive to the charge of the ionizing particle at 
small velocities v; this result is not obtained by the Born approxima- 
tion. The cross sections for ionization by charged particles for v~ 
(2—5) x 10° cm/sec are higher than the experimental cross sections, 
being approximately equal to the sum of the experimental cross 
sections for ionization and charge exchange. The cross sections for 
ionization by neutral particles, on the other hand, are smaller than 
the experimental values. The agreement in this latter case can be 
improved substantially through an appropriate choice of the — 
energy which is expended in the excitation of the ionizing particle. 


28287 Inner-shell ionization by heavy charged particles in the 
binary-collision model. I. Effect of the electron momentum distribution 
on the energy dependence of the ionization cross section. Komarov, 
F.F.; Novikov, A.P. (Scientific-Research Institute of Applied Physi- 
cal Problems, V. I. Lenin Belorussian State University, Minsk). Sov. 
Phys. - Tech. Phys. (Engl. Transl); 23: No. 7, 819-823(Jul 1978). 

The effect of the electron momentum distribution on the 
energy dependence of the ionization cross sections and the ratios of 
these cross sections, for the 2s and 2p electrons in an atomic L shell, 
is analyzed in the binary-collisions approximation. The electron 
states in the target atoms are described by the Slater and Roothaan— 
Hartree—Fock momentum wave functions and hydrogenic wave 
functions. The use of the real wave functions in the calculation of 
the ratio of ionization cross sections in the binary-collision approxi- 
mation improves the agreement with experiment. The behavior of 
the ratio of ionization cross sections is explained by certain features 
of the electron momentum distribution. 


28288 Calculation of x-ray fluorescence cross sections for K and 
L shells, Krause, M.O.; Ricci, E.; Sparks, C.J. Jr.; Nestor, C.W. Jr. 
(Oak _ National Lab., TN). pp 119-127 of Advances in x-ray 
analysis. Barrett, C.S.; Leyden, D.E. (eds.). New York, NY; Plenum 
Publishing Corp. (1978). 

Exact expressions are given for the K and L x-ray fluores- 
cence cross sections. Hole transfer between the L subshells is taken 
into account and shown to lead to a substantial enhancement of the 
cross sections for x rays of the L2 and L3 emission series. Absolute 
values of Ka and La across sections are calculated for all elements 
and four excitation energies, namely GeK = 10.0 keV, MoKa = 
17.44 keV, AgK = 22.5 keV and Am-241 = 59.6 keV. 


28289 Collisional ionization reactions between alkali atoms and 
some methane derivatives. Compton, R.N.; Reinhardt, P.W. (Oak 
Ridge National Lab., Tenn. (USA)); Cooper, C.D. (Georgia Univ., 
Athens (USA)). pp 1168 of Physics of electronic and atomic colli- 
sions. Vol. 2. Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28290 Electron impact ionization of C IV and N V. Crandall, 
D.H.; Taylor, P.O.; Phaneuf, R.A. (Oak Ridge National Lab., Tenn. 
(USA)). pp 1086-1087 of Physics of electronic and atomic collisions. 
Vol. 2. Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28291 Theoretical study of the photoionization of No. Rescigno, 
T.N.; Bender, C.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.); McKoy, V. (California Inst. of Tech., Pasadena 
(USA). Arthur A. Noyes Lab. of Chemical Physics); Langhoff, P.W. 
(Indiana Univ., Bloomington (USA). Dept. of Chemistry). pp 1184- 
1185 of Physics of electronic and atomic collisions. Vol. 2. Amster- 
dam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28292 Ab initio study of the photoionization of the lowest *P 
state of neon. Rescigno, T.N.; Hazi, A.U. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). pp 1204 of Physics of 
electronic and atomic collisions. Vol. 2. Amsterdam, Netherlands; 
North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28293 Modeling of multiphoton excitation. Shore, B.W. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.); Eberly, 
J.H. (Rochester Univ., N.Y. (USA). Dept. of Physics and Astron- 
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omy). pp 1277 of Physics of electronic and atomic collisions. Vol. 2. 
Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28294 Multiphoton resonances. Shore, B.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). pp 1278 of Physics 
of electronic and atomic collisions. Vol. 2. Amsterdam, Netherlands; 
North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


28295 Effect of double scattering on critical fluid Rayleigh 
linewidth measurements. Sorensen, C.M.; Mockler, R.C.; O'Sullivan, 
W.J. (Univ. of Colorado, Boulder). Opt. Commun.; 20: No. 1, 140- 
143(1977). 

Recent work on the intensity correlation function of light 
double scattered from a system of brownian diffusing balls is applied 
to the case of a fluid near the critical point. The relative intensities 
and intensity correlations times of the polarized and depolarized 
components of the double scatteed light as a function of koxi are 
evaluated. These correlation times are compared to those found for 
single scattering and it is found that the more intense polarized 
component of the double scattered light has a correlation time nearly 
equal to the singly scattered light in the critical region where koxi ~ 
> 8. 


28296 Ion speed distributions in high field swarms and their 
relation to ion-molecular rate constants. Whealton, J.H. (Oak Ridge 
National Lab., TN). Comments At. Mol. Phys; 7: No. 1/2, 35- 
41(1977). 

From the experimental evidence, k(E/61982), a reaction 
cross-section o is unfolded and this cross section is used in an 
equation like that above with the insertion of the ion velocity 
distribution function appropriate to the application, f(T); the resul- 
tant expression is then integrated to obtain the rate constant appro- 
priate to the application, k(T). A principal problem associated with 
this procedure, regardless of the application, is that the ion velocity 
distribution at high fields is not generally known. It has remained 


elusive to direct experimental probe. No purely theoretical method 
has yet succeeded with any generality. The attempts so far are 
reported, and some potentially fruitful, unexplored possibilities sug- 
gested. 74 references. (JFP) 


ATOMIC AND MOLECULAR THEORY 


28297 (LA-UR—78-2397) Relationship between the feasible 
group and the point group of a rigid molecule. Louck, J.D. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 17p. (CONF-780768—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on permutation group and its applications 
in physics and chemistry; Bielefeld, F.R. Germany (3 Jul 1978). 

The role of the point group in conventional rigid molecule 
theory is reviewed and its relation to the feasible group discussed. 6 
references. 


28298 Statistical broadening and population loss in strongly ex- 
cited three-level systems. Ackerhalt, J.R.; Eberly, J.H.; Shore, B.W. 
(Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Phys. Rev., A; 19: No. 1, 248-263(Jan 1979). 

We study the effects of statistical broadening and population 
loss on the dynamics of strongly excited three-level quantum sys- 
tems. The results of both analytic and numerical treatments of the 
three-level Schroedinger equation are displayed. In order to allow 
for statistical broadening, solutions are required for arbitrary detun- 
ing of the two very intense monochromatic lasers. The most efficient 
statistically averaged propulation depletion occurs when the Rabi 
frequency of the second transition is greater than that of the first. 


28299 Role of model systems in the few-body reduction of the N- 
fermion problem, Percus, J.K. (New York Univ., New York). Int. J. 
Quant. Chem.,; 13: 89-124(1978). 

From Seminar on reduced density operators; New Bruns- 
wick, Can. (Jun 1977). 

The problem of upper and lower ground-state energy bounds 
for many-fermion systems is considered from the viewpoint of 
reduced density matrices. Model density matrices ure used for upper 
bounds to, first, uncoupled, then, coupled fermions. Model Hamilto- 
nians are developed for lower bounds in corresponding fashion. Both 
mathematical and physical models are constructed for setting up 
universally valid inequalities on density matrices. These are joined 
by both inequalities and equalities in which the explicit form of the 
system at hand is used. A few illustrative examples are presented. 55 
references. 
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28300 Molecular electronic structure theory: 1972-1975. 
Schaefer, H.F. III. (Univ. of California, Berkeley). Annu. Rev. Phys. 
Chem. ; 27: 261-290(1976). 

Emphasis is placed on the most important contributions to 
electronic structure theory since 1972. Theoretical developments in 
the Hartree—Fock problem and the electron correlation problem are 
covered, as are applications of the theory. 269 references (GHT) 


28301 Molecular dynamics and Monte Carlo calculations in sta- 
tistical mechanics, Wood, W.W.; Erpenbeck, J.J. (Los Alamos Scien- 
tific Lab., NM). Annu. Rev. Phys. Chem.; 27: 319-348(1976). 

Developments in Monte Carlo and molecular dynamics calcu- 
lations on statistical mechanical systems are reviewed. Areas cov- 
ered include: ergodic questions, methodology, quantum mechanical 
systems, Lorentz systems, one-dimensional systems, hard core sys- 
tems, square-well and triangular-well systems, short-range soft po- 
tentials, and other systems. 268 references (GHT) 


FLUID PHYSICS 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 27058 


28302 (UCRL—81552) Finite element solution of the two-dimen- 
sional time-dependent equations. Gresho, P.M.; Lee, R.L.; 

Sani, R.L.; Stullich, T.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Aug 1978. Contract W-7405-ENG-48. 
5p. (CONF-781206—3). Dep. S, PC A02/MF A0O1. 

From 15. meeting of Society of Engineering Science; Gaines- 
ville, FL, USA (4 Dec 1978). 

As a further ms toward generating an FEM model of the 
atmospheric boundary layer, the energy equation was added to an 
existing (isothermal) computer code. The isothermal code employs 
quadrilateral finite elements to solve the time-dependent, incom- 
pressible, Navier—Stokes equations by use of the mixed interpola- 
tion function approximation in the primitive-variable (u,p) formula- 
tion. The current code extends the range of applicability to stratified 
flows and buoyancy-driven flows by the addition of the ener; 
equation in the Boussinesq approximation (the variation of fluid 
density with temperature is unimportant except insofar as it induces 
a buoyancy force in the vertical equation of motion, wherein the 
density is assumed to vary linearly with temperature). The solution 
procedure for the Boussinesq equations is described, with emphasis 
on a novel time integration technique. The implementation of the 
algorithm basically consists of the following four steps: use of an 
(explicit) Adams—Bashforth formula as a predictor equation for 
velocity and temperature; use of the (implicit) trapezoid rule ) 
algorithm to solve for the corrected (final) temperature; use of the 
TR algorithm to solve for the corrected ( ) velocity and the 
pressure; combination of the predictor results with the corrector 
results for the velocity and temperature to estimate the local time 
truncation error and, from this, the size of the next time step. (RWR) 


28303 Nonlinear effects of temperature on simple shear flows of 
heat conducting viscoelastic fluids. Dunwoody, J.; Nunziato, J.W. 
(The Queen's University of Belfast, Belfast, Northern Ireland). Phys. 
Fluids; 22: No. 3, 412-415(Mar 1979). 

The effect of temperature-dependent conductivity on the 
behavior of heat conducting viscoelastic fluids, such as oils and 
polymer melts, is considered for the case of steady, simple shear 
when the bounding plates are at fixed temperature. In particular, it is 
shown that if the thermal conductivity increases with temperature, 
then there exists a maximum plate width for which steady by flows aos 
possible. Furthermore, it is shown that, in general, there is a critical 
shear stress which also limits the possibility of steady flows. Finally, 
the possible nonuniqueness of solutions is discussed and our results 
. contrasted with those obtained by Joseph for Navier—Stokes 

uids. 


28304 Polymorphic detonation. Rabie(a), R.L.; Fowles, G.R.; 
Fickett, W. bea go State University, Pullman, Washington 
99164). Phys. Fluids; 22: No. 3, 422-435(Mar 1979). 

A simple thermodynamic system, having a single first-order 
phase transformation, is examined as an elementary explosive. The 
energy needed to support self-sustaining waves is stored in the 
volume change of the phase transformation. It is shown that this 
system can support the conventional viscous detonations as well as a 
set of unsteady eigenvalue detonations. Eigenvalue detonations have 
been discussed previously with respect to conventional explosives, 
but the very large reaction rates required to produce them are not 
thought to exist in nature. The occurrence of eigenvalue detonations 
in our system, for arbitrarily small reaction rates, is due entirely to 
the presence of an equilibrium coexistence surface connecting the 
two phases of the material, allowing mixed phase equilibrium states 
to be attained in a single shock process. 
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28305 Boundary layer in a shock tube and its effect on current 
flow. Novgorodov, M.A.; Polyakov, Y.A.; Tishchenko, V.A.; Khan- 
durov, N.V.; Chekalin, E.K. (G. M. Krzhizhanovskii State Scientif- 
ic-Research Energetics Institute, Moscow). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 23: No. 6, 662-664(Jun 1978). 

The transition between a laminar boundary layer and a turbu- 
lent boundary layer at the wall of a shock tube is studied experimen- 
tally. If the Mach number of the incident shock wave, Mi, varies 
between 8 and 11, the critical Reynolds number of the transition is 
independent of M;. The nature of the boundary layer is related to the 
saturation ion current that flows between electrodes at opposite 
walls of the shock tube. 


28306 Prospects for numerical simulation of bluff-body aerody- 
namics, Hirt, C.W, Ramshaw, J.D. (Los Alamos Scientific Lab., 
NM). pp 313-355 of Aerodynamic drag mechanisms of bluff bodies 
and road vehicles. Sovran, G.; Morel, T.; Mason, W.T. Jr. (eds.). 
New York; Plenum Publishing Corp. (1978). 

An improved understanding of the aerodynamics of bluff 
bodies such as road vehicles can lead to significant reductions in 
gasoline consumption and to increased safety and comfort. To 
achieve these goals improved theoretical and experimental tech- 
niques are urgently needed. This paper explores the potential of 
using numerical-simulation methods for predicting and interpreting 
aerodynamic phenomena affecting bluff bodies. As a basis for discus- 
sion, a prototype finite-difference method is described and illustrated 
with sample calculations of air flow about simple bluff bodies. The 
limitations of this scheme are then discussed in detail, together with 
some suggestions for extensions that could be realized in the immedi- 
ate future. The paper concludes with speculations on what could be 
achieved in the next five to ten years to produce a generally useful 
research tool for bluff-body aerodynamics. 17 figures, 1 table. 


28307 Supersonic flow disturbances and aerodynamic forces on a 
fairing during fluid injection. Kovalenko, N.D. Kosm. Issled. Ukr.; 8: 
36-43(1976). (In Russian). 

An examination is made of the spatial problem of supersonic 
flow disturbances and aerodynamic forces that appear on a fairing 
during fluid injection. Characteristic zones of non-adiabatic, adiaba- 
tic and take-off currents are identified. Fluid injection is accom- 
plished at a high velocity when the current in the non-adiabatic zone 
is equal to gas flow in the presence of mass and heat sources. 
Relationships for parameter disturbances and characteristic zone 
boundaries were obtained as a result of a theoretical analysis. The 
problem of supersonic flow disturbances in a Laval nozzle of an 
aircraft's engine was solved within the framework of a linearized 
theory for a uni-dimensional function of heat-mass supply. Relation- 
ships for disturbances of pressure, lateral and axial forces were 
obtained by using a number of simplifications. At a coefficient of phi 
= 0.52 which accounts for complete combustion (evaporation) of 
the fluid in the nozzle and calculation error, the computed data 
satisfactorily agree with experiments on the injection of various 
fluids. 9 references, 3 diagrams. 


PROPERTIES AND STRUCTURE OF FLUIDS 


28308 (SAND—78-1874C) Shock fitting algorithms for multidi- 
mensional wavecodes. Hicks, D.L.; Madsen, M.M. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 30p. 
(CONF-790311—1). Dep. NTIS, PC A03/MF AOI. 

From 2. international conference on comp. meth. in nonlinear 
mech.; Austin, TX, USA (26 Mar 1979). 

Traditional methods for the numerical solution of stress wave 
propagation problems smear wavefronts over several zones (or 
cells). This smearing can be greatly reduced or eliminated by using 
shock fitting. The shock fitting algorithms discussed herein are 
called SK1, SK2, and SK3: The number refers to the space dimen- 
sion. The results indicate that SK1 used on a uniform one-dimension- 
al grid requires about 1/10 as many zones to get the same shock 
resolution as standard shock wave smearing methods such as the von 
Neumann—Richtmyer artificial viscosity method. Also, they indi- 
cate that SK2 used on a uniform, square, two-dimensional grid 
requires about (1/10)? as many zones to get the same shock wave 
resolution as standard shock wave smearing methods. Extrapolating 
the aforementioned results suggests that SK3 used on a uniform, 
cubical, three-dimensional grid will probably require about (1/10)* as 
many zones to get the same shock wave resolution as standard wave 
smearing codes. Such a reduction would considerably expand the 3- 
dimensional calculational capabilities of the current generation of 
computers. The SK algorithms are designed for simplicity and easy 
= (in subroutine form) to general-purpose wavecodes. 11 
igures. 


MAGNETOHYDRODYNAMICS 


28309 (AD-A—057495) European scientific notes. Volume 32. 
Number 6, Pryce, A.W.; Hewitson, V.S. (Office of Naval Research 
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(USA). London Branch Office). 30 Jun 1978. 38p. (ESN—32-6). 
NTIS PC A03/MF AO1. 

Partial contents: Space Technology at the Royal Aircraft 
Establishment; Two UK Acoustic Meetings; Optical Fibers Super- 
sede Millimetric Waveguide; Electrical Engineering in Portugal; 
Controlled Release Glass--A new concept for an old material; Statis- 
tics and Probability in Greece; Lloyd’s, Interactive Graphics and 
Finite Element Data Preparation; Laser Research at St. Andrews; 
Magnetohydrodynamics at the Ben-Gurion University of the Negev 
and The Second Bat-Sheva Seminar on MHD Flow and Turbulence. 


SUPERFLUIDITY 


28310 Magnetic excitation of capillary waves and second sound 
in an He*—He*‘ solution. Ioffe, I.V. (All-Union Scientific-Research 
Technological Institute of Medical Antibiotics and Enzymes, Lenin- 
grad). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 7, 310-311(Jul 
1978). 

It is shown theoretically that second sound and capillary 
waves can be parametrically excited when the concentration of He*® 
is such that degeneracy does not occur.(AIP) 


28311 Slow thermal wave in a helium flow. Rumanov, E.N. 
(Branch of the Institute of Chemical Me oy USSR Academy of 
Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 4, 744-749(Apr 
1978). 

The motion of the He I—He II interphase boundary is 
considered in a narrow capillary tube for a specified flow rate. A 
temperature diference between the capillary and the thermostat (the 
temperature To of which is below T/sub c/) is maintained by the 
heat produced by the friction between the flow and the capillary 
walls. The flow regime with a constant velocity of the boundary and 
of the thermal wave due to the motion is investigated. The wave 
velocity, the temperature distribution T (x) along the capillary tube, 
and the distribution of the normal and superfluid velocities in the 
region T (x) <T/sub c/ are found. In some respects the solution is 
similar to that for a combustion regime, that is, to ignition and 
extinction waves. 


28312 Dissipative motion of superfluid *He in the A phase. 
Kopnin, N.V. (L. D. Landau Institute of Theoretical Physics, USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 4, 
804-811(Apr 1978). 

The equations of orbital hydrodynamics of the A phase of 
superfluid *He are obtained on the basis of the microscopic theory in 
the weak-coupling approximation. These equations are used to de- 
scribe nonsingular vortices and solitons. 


OTHER QUANTUM FLUIDS 


28313 (N—78-24951) On the ground state of metallic hydrogen. 
Chakravarty, S.; Ashcroft, N.W. (Cornell Univ., Ithaca, NY (USA). 
Lab. of Atomic and Solid State Physics). 1978. Contract NGR-33- 
010-188. 29p. (NASA-CR—157162). NTIS PC A03/MF AO1. 

A proposed liquid ground state of metallic hydrogen at zero 
temperature is explored and a variational _— bound to the ground 
state energy is calculated. The possibility that the metallic hydrogen 
is a — around the metastable point (rs = 1.64) cannot be ruled 
out. This conclusion crucially hinges on the contribution to the 
energy arising from the third order in the electron-proton interaction 
which is shown here to be more significant in the liquid phase than 
in crystals. 


HIGH ENERGY PHYSICS 


28314 (COO—1545-243) High energy physics studies. Progress 


report. Part I. Experimental program. Part II. Theoretical program. 
Romanowski, T.A.; Tanaka, K.; Wada, W.W. (Ohio State Univ. 
Research Foundation, Columbus (USA)). 1978. Contract EY-76-C- 
02-1545. 68p. Dep. NTIS, PC A04/MF AO1. 

Experimental Program: assembly of an experiment as Fermi- 
lab E-531 to measure decay lifetimes, with tagged emulsion of 
charmed particles produced by high energy neutrinos was finished, 
and data taking now is in progress. An experiment to measure 
prompt neutrino production at Fermilab, E-613, was approved and 
detailed design of it is continuing. Search for parity violation in 
scattering of polarized protons, an experiment E-446-ZGS at ANL, 
was performed with the sensitivity of 10~® for detection of that 
process and yielded null results. Another run with improved sensi- 
tivity of 10~* is in preparation. Data analysis of the neutrino experi- 
ment E-310 at Fermilab will continue. Trimuon events, a new 
discovery, were identified in those data. Analysis of data on meson 

roduction from experiments performed at the ZGS—ANL, E-397, 
-420 and E-428, with charged and neutral spectrometer will contin- 
ue. A new relatively broad resonance (T ~ 70 MeV) with quantum 
numbers IJ/sup P/ = 007! was discovered in the data from E-397. 
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Analysis of beta decay of |p yeni =~ hyperons is in progress. 
Participation in the design of the experimental areas for the Isabelle 
colliding proton beam accelerator will continue. Theoretical Pro- 
gram: topics of current interest in particle theory which will be 
investigated in the coming year are: the instanton-anti-instanton 
QCD gauge fields, discrete symmetries which may determine quark 
masses in the SU(2) x U(1) model, calculation of charmed meson 
secant in e*e™ collisions and formation of gluon jets, Higgs 

son production in pp collisions, calculation of Higgs boson mass in 
terms of vector boson mass, study of Lagrangians with gauge and 
Higgs scalar fields, investigation of Faddeev—Popov determinants 
as related to quantum chromodynamics, a study of quantum flavor 
dynamics and anomalies in the axial vector Ward identity and a 
study of super symmetry as a part of a realistic model of leptonic 
interactions. A list of publications is included. 


28315 (LBL—7949) Physics, Computer Science and Mathemat- 
ics Division. Annual report, 1 January—31 December 1977. Lepore, 
J.V. (ed.). (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1977. Contract W-7405-ENG-48. 76p. Dep. NTIS, PC A05/ 
MF AOI. 

This annual report of the Physics, Computer Science and 
Mathematics Division describes the scientific research and other 
work carried out within the Division — 1977. The Division is 
concerned with work in experimental and theoretical physics, with 
computer science and applied mathematics, and with the operation 
of a computer center. The major physics research activity is in high- 
energy physics, — there is a relatively small program of 
medium-energy research. The High Energy Physics research pro- 
gram in the Physics Division is concerned with fundamental re- 
search which will enable man to comprehend the nature of the 
physical world. The major effort is now directed toward experi- 
ments with positron-electron colliding beam at PEP. The Medium 
Energy Physics program is concerned with research using mesons 
and nucleons to probe the properties of matter. This research is 
concerned with the study of nuclear structure, nuclear reactions, and 
the interactions between nuclei and electromagnetic radiation and 
mesons. The Computer Science and Applied Mathematics Depart- 
ment engages in research in a variety of computer science and 
mathematics disciplines. Work in computer science and applied 
mathematics includes construction of data bases, computer graphics, 
computational physics and data analysis, mathematical modeling, 
and mathematical analysis of differential and integral equations re- 
sulting from physical problems. The Computer Center provides 
_ e-scale computational support to LBL’s scientific programs. De- 

scriptions of the various activities are quite short; references to 
published results are given. 24 figures. (RWR) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


28316 (LBL—91(Rev.)) Compilation of current high energy 
physics experiments. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). — Contract W-7405-ENG-48. 43p. Dep. 
NTIS PC E02/MF 

This compilation of current high-energy physics experiments 
is a collaborative effort of the Berkeley Particle Data Group, the 
SLAC library, and the nine participating laboratories: Argonne 
(ANL), Brookhaven (BNL), CERN, DESY, Fermilab (FNAL), 
KEK, Rutherford (RHEL), Serpukhov (SERP), and SLAC. Nomi- 
nally, the compilation includes summaries of all high-energy physics 
experiments at the above laboratories that were approved (and not 
subsequently withdrawn) before about June 1978, and had not com- 
pleted taking of data by 1 January 1975. The experimental summaries 
are supplemented with three indexes to the compilation, several 
vocabulary lists giving names or abbreviations used, and a short 
summary of the beams at each of the laboratories (except Ruther- 
ford). The summaries themselves are included on microfiche. (RWR) 


ELECTROMAGNETIC INTERACTIONS 


28317 K° production in e*e~ annihilation. Luth, V. (Stanford 
Linear Accelerator Center, Calif. (USA)). pp 27-38 of Leptons and 
multileptons. Vol. 1. Tran Thanh Van, J. (ed.). Orsay, France; 
Universite de Paris-11. Laboratoire de Physique Theorique et Parti- 
cules Elementaires ([nd]). 

From 83. national meeting of American Institute of Chemical 
Engineers; Houston, TX, USA (20 Mar 1977). 

The production of neutral kaons in e* e~ annihilation has been 
measured for c.m. energies between 3.4 GeV and 7.6 GeV. Near 4 
GeV the data show an increase and structure similar to total hadron 
production; roughly 45% of all hadronic final states contain kaons. 


28318 Direct evidence for charmed particles in e* e~ annihilation 
at SPEAR. Nguyen, H.K. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). pp 39-74 of Leptons and multileptons. Vol. 1. 
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Tran Thanh Van, J. (ed.). Orsay, France; Universite de Paris-11. 
a de Physique Theorique et Particules Elementaires 
ndj). 

From 83. national meeting of American Institute of Chemical 
Engineers; Houston, TX, USA (20 Mar 1977). 

The properties of the new mesonic neutral and charged states 
with mass M approximately 1865 MeV/c? recently discovered in 
e*e” annihilation at SPEAR are studied. It is shown that these states 
possess the characteristics expected for low-lying charmed mesons. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 28328, 28368 


28319 (ANL-HEP-CP—78-31) Simple charged-current channels 
in v-D» interactions. Derrick, M.; Hyman, L.; Levman, G. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 1 Ip. 
(CONF-780762—i). Dep. NTIS, MF AOl1. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

Portions of document are illegible. 

Updated results are presented from a study of low energy v- 
Dz interactions using the ANL 12-Foot Bubble Chamber. These 
results for the quasi-elastic reaction vn —> pp and single pion 
production final states y~ 7* p, uw” 7°p and wp 7*n are from a total 
exposure of 2.3 x 10'* protons on target. The axial-vector form factor 
mass in quasi-elastic scattering, assuming a dipole form, is deter- 
mined to be M/sub A/ = 0.98 +- 0.08 GeV. The single pion 
production channels are in good agreement with the predictions of 
the Adler model of weak pion production. In particular, the I = 1/2 
pion-nucleon amplitude is substantial and relative to the I = 3/2, is 
determined to be [A/sub 1/2/]/[A/sub 3/2/] = 0.57 +- 0.06. 4 
references. 


28320 (BNL—24813) Recent results from neutrino interactions 
in heavy neon. Baltay, C.; Caroumbalis, D.; French, H. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
25p. (CONF-780762—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

We report recent results from an analysis of 100,000 pictures 
from the Fermilab 15 ft. bubble chamber filled with heavy neon and 
exposed to the double horn focused, wideband v/sub p/ beam. We 
have found 164 dilepton (u~e*) events with 33 vees, in good 
agreement with the GIM model of charm production. We have also 
observed the production of the charmed D®° meson, followed by the 
decay D°® — K°a* a’, at a rate of (0.7 +- 0.2)% of all charged 
current events. We have carried out searches for charm changing 
neutral current processes and for heavy lepton production, both with 
negative results; the upper limits obtained in these searches are 
given. 


28321 Properties of neutrino induced trimuon events. Benvenuti, 
A.; Cline, D.; Cooper, P. (Fermi National Accelerator Lab., Batavia, 
Ill. (USA)). pp 309- yb of Leptons and multileptons. Vol. 1. Tran 
Thanh Van, Pl (ed.). Orsay, France; Universite de Paris-11. Labora- 
toire de Physique Theorique et Particules Elementaires ({nd]). 

From 83. national meeting of American Institute of Chemical 
Engineers; Houston, TX, USA (20 Mar 1977). 

Six trimuon events produced by neutrinos in the new large 
angle neutrino detector were observed at Fermilab. The momenta 
and charge of almost all muons were determined. The properties of 
these events strongly suggest that their origin is not hadronic but 
rather from the lepton vertex. 


28322 (SLAC—215) Weak interactions: present and future. Zipf, 
M.C. (ed.). (Stanford Linear Accelerator Center, CA (USA)). Nov 
1978. Contract EY-76-C-03-0515. 450p. (CONF-780765—). Dep. 
NTIS, PC A19/MF AO0Ol1. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 

The conference contained 14 papers, four of which appeared 
i aed in ERA. Separate abstracts were prepared for 10 papers. 


28323 (SLAC—215, pp 1-67) Accelerator neutrino experiments. 
Perkins, D.H. (Oxford Univ., England). Nov 1978. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


The lectures reviewing neutrino experiments include the pro- 
duction and monitoring of neutrino beams, and the characteristics 
and limitations of the detectors employed, inclusive charged-current 


neutrino reactions: v, anti v + N — p + anything, neutral weak 
currents, and prompt single lepton (neutrino) production in hadron 
collisions. 96 references. (JFP) 
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28324 (SLAC—215, pp 309-336) Charm and tau measurements 
from Delco. Kirkby, J. (Stanford Univ., CA). Nov 1978. : 4 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


The discussion of charm and tau measurements includes cross 
sectional measurements, preliminary studies of D semileptonic 
decays at the psi, and a brief discussion of di-electron events. 
Experimental data are mainly considered. 35 references. (JFP) 


286325 (SLAC—215, pp 337-357) Multimuon production by high 
energy neutrinos and antineutrinos. Gilchriese, M.G.D. (Univ. of 
Pennsylvania, Philadelphia). Nov 1978. f 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


Results on multimuon production by neutrinos and antineu- 
trinos are presented. Opposite sign dimuon rates were determined 
and distributions are compared with a model of charm production. 
Evidence is presented for a prompt signal for y~ w~ events seen in 
neutrino interactions. Preliminary results on a new sample of tri- 
muon events will be presented and a tetramuon candidate is de- 
scribed. 22 references. (JFP) 


28326 Measurement of the branching ratios for tau — 7v/sub 
tau/ and tau — jv/sub p/v/sub tau/. Bacino, W.; Ferguson, T.; 
Nodulman, L.; Slater, W.; Ticho, H.; Diamant-Berger, A.; Donald- 
son, G.; Duro, M.; Hall, A.; Irwin, G.; Kirkby, J.; Merritt, F.; 
Wojcicki, S.; Burns, R.; Condon, P.; Cowell, P.; Kirz, J. (Physics 
Department, University of California, Los Angeles, California 
90024). Phys. Rev. Lett.; 42: No. 1, 6-9(1 Jan 1979). 

On the basis of a sample of 41 events of the type e* e~ — e/ 
sup asterisk/X~* (X not = e) and no observed photons, we have 
observed a clear signal of the decay tau” — m v/sub tau/. We 
measure the branching ratio for this decay to be b/sub 7/ = 0.080 
+- 0.032 +- 0.013 and for the decay tau” — pr nu-bar/sub p/v/sub 
tau/, b/sub 1/ systematic. Both measurements agree with theoretical 
values derived under the assumption that the tau decays via the 
standard weak current. 


28327 Search for neutrino induced dimuon events in the 15 foot 
neon bubble chamber with a two plane EMI. Lynch, G.; Marriner, J.; 
Stevenson, M.L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). pp 301-308 of Leptons and multileptons. Vol. 1. 
Tran Thanh Van, J. (ed.). Orsay, France; Universite de Paris-11. 
Laboratoire de Physique Theorique et Particules Elementaires 


([nd)}). 

From 83. national meeting of American Institute of Chemical 
Engineers; Houston, TX, USA (20 Mar 1977). 

Dimuon events produced by neutrino interactions in the 
Fermilab 15-foot bubble chamber have been detected. The muons 
were identified in the external Muon Identifier, modified for this 
experiment to include an additional 440 gm-cm~? of concrete absorb- 
er and a second plane of proportional wire chambers. Eleven candi- 
dates were observed, one of which contained a neutral strange 
particle decay (short-lived K°+7* mr ). 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 28320, 28332 


28328 (SLAC—215, pp 431-445) Op decays and other rare hy- 
peron properties. Gaillard, J.M. (Laboratoire de l'Accelerateur Lin- 
eaire, Orsay, France). Nov 1978. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


Large samples of semi-leptonic decays are presently being 
analyzed. After a brief description of the properties of the hyperon 
beam, results on omega minus hadronic decay branching ratios and 
lifetime are presented. Also a brief discussion is given of results on 
hyperon and anti-hyperon production. 7 references. (JFP) 


28329 Cross-section and polarization measurements of p-*He 
elastic scattering at GeV energies. Courant, H.; Einsweiler, K.; Joyce, 
T.; Kagan, H.; Makdisi, Y.I.; Marshak, M.L.; Mossberg, B.; Peter- 
son, E.A.; Ruddick, K.; Walsh, T.; Igo, G.J.; Talaga, R.; Wriekat, 
A.; Klem, R. (School of Physics, University of Minnesota, Minne- 
apolis, Minnesota 55455). Phys. Rev., C; 19: No. 1, 104-119(Jan 1979). 

_ We have measured the differential cross-section and the ana- 
lyzing power (polarization) for p-‘He elastic scattering at incident 
kinetic energies of 0.56, 0.80, 1.03, 1.24, and 1.73 GeV. The experi- 
ment used a polarized proton beam incident on a liquid helium target 
and a single arm magnetic spectrometer to detect elastic scattering. 
Both the differential cross sections and the analyzing power show 
Structure near - t = 0.25 (GeV/c)? which decreases in magnitude 
with increasing energy. Both multiple scattering and optical model 
interpretations of the data are discussed. 
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28330 Scaling and nonscaling of inclusive pion production in 
nuclear collisions, Landau, R.H.; Gyulassy, M. (Nuclear Science 
Division, Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Phys. Rev., C; 19: No. 1, 149-163(Jan 
1979). 

An examination is made of the degree of scaling observed in 
inclusive pion production from high energy nuclear collisions. While 
apparent scaling does occur for forward pion production, the scaling 
limit is not reached in backward 7 production between 0.7—8 GeV/ 
nucleon. We show that the shapes of the pion inclusive cross sections 
in both the forward and backward directions can be explained by a 
simple, hard scattering model —— elementary proton-proton 
@ production rates, or alternatively, in terms of elementary proton- 
light cluster 7 production rates. The essential features of this model 
are an invariant parametrization of the elementary subprocess, the 
proper handling of kinematical effects, and the use of a long-tailed 
internal momentum distribution function for nucleons or clusters. 
We find that much of the “apparent” scaling in the forward direction 
can be attributed to kinematical effects. The importance of final state 
interactions on the interpretation of the internal momentum (Fermi) 
distribution is emphasized, and the connection to quasi-two-body 
scaling is examined. 


28331 Meson-resonance production in p-p interactions at 53-GeV 
(c.m.) energy. Boehm, A.; Van Dalen, G.; Kernan, A.; Layter, J.; 
Shen, B.; Ceradini, F.; Muller, F.; Naroska, B.; Nussbaum, M.; 
Orkin-Lecourtois, A.; Rubbia, C.; DiBitonto, D.; Irion, J.; Schinzel, 
D.; Seebrunner, H.; Staude, A.; Tirler, R.; Voss, R.; Zupancic, C.; 
Block, M. (III. Physikalisches Institut der Technischen Hochscule 
Aachen, Aachen, Germany). Phys. Rev. Lett.; 41: No. 26, 1761- 
1764(25 Dec 1978). 

At the CERN intersecting storage ring the inclusive differen- 
tial cross section [da/do]/sub y/ /sub ; has been measured for f°, g°, 
K*°(1420), and K-bar*°(1420) production: We obtain 0.58 +- 0.05 
mb, 0.09 +- 0.05 mb, 38 +- 15 yb, and 26 +- 13 pb, respectively. 
The corresponding total inclusive cross sections are estimated to be 
2.62 +- 52 yb, respectively. The magnitude of the K* cross section 
implies a cross section of approximately 5 yb for production of a 
charmed DD-bar pair. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 28318 


28332 (COO—3130TB-251) Evidence for structure in anti pp — 
°°. Dulude, R.S.; Barton, D.S.; DeMarzo, C. (Brown Univ., 
Providence, RI (USA); Massachusetts Inst. of Tech., Cambridge 
(USA); Bari Univ. (Italy). Ist. di Fisica). 1978. Contract EY-76-C-02- 
3130. 33p. (CONF-7806132—3). Dep. NTIS, PC A03/MF AOl. 

From 4. European antiproton symposium; Barr, France (25 
Jun 1978). 

A partial wave-amplitude analysis of the angular distributions 
in the reaction anti pp —> 7°7r° at 25 energies was performed. The 
range of center of mass energies covered is from 2.12 to 2.43 GeV 
and includes the so-called T- and U-meson regions. A resonance is 
found in the J/sup PC/I/sup G/ = 2** 0* state in the vicinity of the 
T (2. 15 GeV) and data are consistent with an additional resonance of 
4** 0* at the U (2.35 GeV). An isospin decomposition utilizing these 
data in conjunction with those from anti pp — 7* 7~ reveals possible 
difficulties in interpretation. 25 references. (JFP) 


28333 K/sub L/-nucleus total cross sections between 30 and 150 
GeV: Quantitative evidence for inelastic screening. Gsponer, A.; 
Hoffnagle, J.; Molzon, W.R.; Roehrig, J.; Telegdi, V.L.; Winstein, 
B.; Aronson, S.H.; Bock, G.J.; Hedin, D.; Thomson, G.B. (Enrico 
Fermi Institute, University of Chicago, Chicago, Illinois 60637). 
Phys. Rev. Lett.; 42: No. 1, 9-13(1 Jan 1979). 

We have obtained high-statistics, virtually systematics-free 
K/sub L/-nucleus total-cross section data for C, Al, Cu, Sn, and Pb 
from 30 to 150 GeV. These cross sections have an A/sup 0.84/ *~ / 
sup 0.01/ dependence over most of the momentum range, in agree- 
ment with the Glauber-Franco model. Their magnitudes are, howev- 
er, not compatible with that model alone: The discrepancies are 
clearly resolved once one allows for inelastic screening within the 
nucleus. The data strongly support the theory of this latter effect as 
given by Karmanov and Kondratyuk. 


28334 Precise coherent K/sub S/ regeneration amplitudes for C, 
Al, Cu, Sn, and Pb nuclei from 20 to 140 GeV/c and their interpreta- 
tion. Gsponer, A.; Hoffnagle, J.; Molzon, W.R.; Roehrig, J.; Telegdi, 
V.L.; Winstein, B.; Aronson, S.H.; Bock, G.J.; Hedin, D.; Thomson, 
G.B. (Enrico Fermi Institute, University of Chicago, Chicago, Illi- 
nois 60637). Phys. Rev. Lett.; 42: No. 1, 13-16(1 Jan 1979). 

_ We have determined the coherent K/sub S/ regeneration 
amplitudes on various nuclei, from 20 to 140 GeV/c, using a 
particularly systematic-free technique. Our results are well repre- 
sented by vertical-bar (f : f-bar)/kvertical-bar = 2.23A/sup -0.758/ 
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p/sup -0.614/ mb. This p dependence corresponds to an effective 
“nuclear” intercept “a/sub w/(0)" = 0.386 +- 0.009, whereas the 
elementary value is a/sub w/(0) = 0.44 +- 0.01. Comparisons are 
made with data below 25 GeV/c, and with optical-model predic- 
tions. The latter work only if “a/sub w/(0)" is postulated to hold for 
the elementary amplitudes. 


28335 Study on a new tabulation of kaon—proton total cross 
sections. Claudio, B.D.; Violini, G. Rome, Italy; Univ. of Rome 
(1977). 24p. 

A new tabulation of kaon-proton total cross section with a 
treatment of data and errors particularly suitable for dispersion 
relation applications is presented. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


28336 (DOE/ER/70004—211) Quark—parton model with large 
parton k/sub T/. Hwa, R.C.; Matsuda, S.; Roberts, R.G. (Science 
Research Council, Chilton (UK). Rutherford Lab.; European Orga- 
nization for Nuclear Research, Geneva (Switzerland)). 2 Feb 1978. 
Contract EY-76-S-06-2230-004. 50p. (RLO—2230/T4-211). Dep. 
NTIS, PC A03/MF AOl. 

The quark—parton model is generalized to allow for arbitrar- 
ily large parton k/sub T/. Since it is expected that < k/sub T/ > 
will rise with Q? in (highly virtual) photon mediated processes, this 
generalization is necessary to restore the applicability of the quark- 
parton model. By treating k/sub T/ as an essential kinematical 
variable, the introduction of a new scaling variable z is considered. 
Together with Bjorken’s x variable, a unified kinematical description 
is given of the four distribution functions: hadron structure functions 
and jet decay functions for spacelike and timelike photons. The 
possibility of a simple interpolating universal function is considered. 
Phenomenological determination of that function is examined in 
detail. Predictions on R, parton < k/sub T/ >, hadron < p/sub T/ 
> in jets, etc., are made with the dimuon < q/sub T/ > being used 
as an input. The usual relation <q/sub T/ > = V2 < k/sub T > is 
shown to be false in the region where k/sub T/ is not small 
compared to k/sub L/, a situation which prevails in the production 
of dileptons recently measured. The k/sub T/ distributions for 
timelike and spacelike cases are shown to be not identical. The 
model is consistent with nearly all relevant data on virtual photon 
processes. 38 references 


28337 Deep-inelastic structure functions for bound states in the 
ladder approximation. Pham, T.N. (Centre de Physique Theorique de 
L’Ecole Polytechnique, Plateau de Palaiseau, 91128 Palaiseau Cedex, 
France). Phys. Rev., D; 19: No. 2, 707-717(15 Jan 1979). 

A simple relativistic expression for the structure function of a 
two-body S-wave bound state in Aphi* theory is obtained at all 
values of the scaling variable in terms of the Deser-Gilbert-Sudar- 
shan-Ida spectral function of the Bethe-Salpeter wave function in the 
ladder approximation. A similar result is given for a fermion-antifer- 
mion bound state with approximate wave function derived from 
conformal invariance. At small x the structure function has the 
expected peak broadened by the binding effect and for a fermion- 
antifermion S-wave bound state it behaves like (1 - x)? as x > 1. 


28338 Charm and Beyond. Appelquist, T.; Barnett, R.M.; Lane, 
K. (J. Willard Biggs Laboratory, Yale University, New Haven, 
Connecticut 06520). Annu. Rev. Nucl. Sci.; 28: 387-499(Dec 1978). 

The tenets of quantum chromodynamics are studied in detail. 
The properties, observed and expected, of charmonium and charmed 
hadron reso nances are reviewed. 


28339 Topics in dual models and extended solutions . Roth, R.S. 
Berkeley, CA; Univ. of California (1977). 42p. University Microfilms 
Order No. 78-12,755. 

Thesis (Ph. D.). 

Two main topics are explored. The first deals with the 
infinities arising from the one loop planar string diagram of the 
standard dual model. It is shown that for the number of dimensions d 
= 25 or 26, these infinities lead to a renormalization of the slope of 
the Regge trajectories, in addition to a renormalization of the 
coupling constant. The second topic deals with the propagator for a 
confined particle (monopole) in a field theory. When summed to all 
orders, this propagator is altogether free of singularities in the finite 
momentum plane, and an attempt is made to illustrate this. The 
Bethe-Salpeter equation is examined and it is shown that ladder 
diagrams are not sufficient to obtain this result. However, in a 
nonrelativistic approximation confinement is obtained and all poles 
disappear. 
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ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 28339 


28340 (SLAC—215, pp 69-166) Weak interactions at high ener: 

gies. Ellis, J. (Stanford Linear Accelerator Center, CA). Nov 1978. 
From SLAC/Summer institute workshop on particle physics; 

Stanford, CA, USA (10 Jul 1978). 


In these lectures the phenomenological implications of the 
modern spontaneously broken gauge theories of the weak and elec- 
tromagnetic interactions are reviewed, and some observations are 
made about which high energy experiments probe the various as- 
pects of gauge theories. The weak character of the strong interac- 
tions at high energies, fermion properties, intermediate vector 
bosons, and strange phenomena are treated. 200 references. (JFP) 


28341 (SLAC—215, pp 167-191) Gauge theories of the weak 
interactions. Quinn, H. (Stanford Linear Accelerator Center, CA). 
Nov 1978. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


Lectures are given on the Weinberg—Salam or Weinberg— 
Salam—Glashow—lIliopoulos—Maiani gauge theory. The way it is 
put together and some possible variations in the literature are dis- 
cussed. 53 references. (JFP) 


28342 (SLAC—215, se 267-289) Observation of parity violation 
in polarized electron scattering. Sherden, D.J. (Stanford Linear Ac- 
celerator Center, CA). Nov 1978. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


An experiment was performed to measure a parity noncon- 
serving asymmetry in the deep inelastic scattering of electrons from 
deuterium at 19.4 and 22.2 GeV and also from hydrogen at 19.4 
GeV. The most important conclusion is that parity violation was 
observed in electron scattering. This implies that certain classes of 
gauge theory models are incompatible with the results. The results 
are based on a preliminary analysis, but are not expected to change 
much. 20 references. (JFP) 


28343 (SLAC-PUB—2177) Weak interactions at high energies. 
Ellis, J. (Stanford Linear Accelerator Center, CA (USA)). Au 
1978. Contract EY-76-C-03-0515. 199p. Dep. NTIS, PC A09/ME 
AOl. 

Review lectures are presented on the phenomenological im- 
plications of the modern spontaneously broken gauge theories of the 

and electromagnetic interactions, and some observations are 
made about which high energy experiments probe what aspects of 
gauge theories. Basic quantum chromodynamics phenomenology is 
covered including momentum dependent effective quark distribu- 
tions, the transverse momentum cutoff, search for gluons as sources 
of hadron jets, the status and prospects for the spectroscopy of 
fundamental fermions and how fermions may be used to 
aspects of the weak and electromagnetic gauge theory, studies of 
intermediate vector bosons, and miscellaneous possibilities suggested 
by gauge theories from the Higgs bosons to speculations about 
proton decay. 187 references. (JFP) 


28344 Quantum electrodynamics on a lattice: A Hamiltonian 
variational approach to the physics of the weak-coupling Drell, 
S.D.; Quinn, H.R.; Svetitsky, B.; Weinstein, M. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev., D; 19: No. 2, 619-638(15 Jan 1979). 

We develop and apply a Hamiltonian variational approach to 
the study of quantum electrodynamics formulated on a spatial lattice 
in both 2 + 1 and 3 + 1 dimensions. Two lattice versions of QED 
are considered: a noncompact version which reproduces the physics 
of continuum QED, and a compact version constructed in corre- 
spondence with lattice formulations of non-Abelian theories. Our 
focus is on photon dynamics with charged particles treated in the 
static limit. We are especially interested in the nonperturbative 
aspects of the solutions in the weak-coupling region in order to 
clarify and establish aspects of confinement. In particular we find, in 
accord with Polyakov, that the compact QED leads to linear con- 
finement for any nonvanishing coupling, no matter how small, in 2 
+ 1 dimensions, but that a phase transition to an unconfined phase 
for sufficiently weak couplings occurs in 3 + 1 dimensions. We 
identify and describe the causes of confinement. 


28345 Transverse quark polarization in large-p/sub T/ reactions, 
e*e” jets, and leptoproduction: A test of quantum 

Kane, G.L.; Pumplin, J.; Repko, W. (Physics Department, Universi- 
ty of Michigan, Ann Arbor, Michigan 48109). Phys. Rev. Lett.; 41: 
No. 25, 1689-1692(18 Dec 1978). 
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We point out that the polarization P of a scattered or pro- 
duced quark is calculable perturbatively in quantum chromodyna- 
mics for e* e~ ts-arrow-right qq-bar, large-p/sub T/ hadron reac- 
tions, and large-Q? leptoproduction, and is infrared finite. The Te 
tum-chromodynamics predictions is that P = 0 in the scaling limit 
Experimental tests are or will soon be possible in ppts-arrow-righ 
AX [where presently P (A) = 25% for pysub T/4 p GeV/c] and i in 
e* e” ts-arrow-right quark jets. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 28322, 28340, 28341, 28343, 28344 


28346 (SLAC—215, pp 193-265) Weak decays. Wojcicki, S. 
(Stanford Univ., CA). Nov 1978. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


The lectures cover weak decays from the phenomenological 
point of view. New results are oe. The general framework 
for viewing weak decays, some relevant fundamental questions, the 
standard model against whose predictions the new results on new 
particles can be tested, weak decays of noncharmed hadrons, decays 
of heavier leptons, e.g., . and tau decays, and the decays of charmed 
particles are covered. 180 references. (JFP) 


28347 Gauge models and neutral-current interactions. Desh- 
pande, N.G.; Iskandar, D. (Institute of Theoretical Science, Univer- 
sity of Oregon, Eugene, Oregon 97403). Phys. Rev. Lett.; 42: No. 1, 
20-23(1 Jan 1979). 

A general analysis of the gauge group SU(2) x U(1) x U'(1) is 
carried out and models are constructed that admit positive result for 
parity nonconservation in electron-deuteron scattering while giving 
small parity nonconservation in bismuth. 


28348 New, generalized Cabbibo fit and application to quark 
mixing angles in the sequential Weinberg-Salam model. Shrock, R.E.; 
Wang, L. (Physics Department, Princeton University, Princeton, 
New Jersey 08540). Phys. Rev. Lett.; 41: No. 25, 1692-1695(18 Dec 
1978). 

We carry out a new, generalized analysis of nuclear 8 decay 
and semileptonic hyperon and K/sub e/3 decays. The results are 
used to determine two quark mixing angles in the sequential Wein- 
berg-Salam model. 


28349 Weak interactions: past answers, present questions. 
Ne’eman, Y. (Tel-Aviv Univ., Israel). Ann. N. Y. Acad. Sci: 294: 3- 
11(8 Nov 1977). 

The historical review of weak interactions includes V-A 
theory; CVC: a principle of equivalence; universality: an algebraic 
condition; PCAC theory; renormalized weak Hamiltonian; more 
current issues of octet dominance; CP violation; and some new 
particles. 50 references. (JFP) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


28350 Is the energy dependence in p-p scattering due to spin. 
McNeil, J.A.; Wallace, S.J. (Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). Phys. Rev. 
Lett.; 42: No. 1, 17-20(1 Jan 1979). 

A spin-dependent eikonal amplitude for the scattering of two 
fermions by vector-meson exchanges is extended to include spin 
dependence due to pseudoscalar exchanges as well. The result is 
applied to elastic p-p scattering by using a primitive, energy-depend- 
ent Chou-Yang model augmented by pion exchange. The spin depen- 
dence introduced dramatic energy dependence resembling that ob- 
served. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


28351 (DOE/ER/70004—216) Determination of the chiral 
SU(4) x SU(4) breaking parameters. Das, K.P.; Deshpande, N.G. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Science). Jun 
1978. Contract EY-76-S-06-2230-004. 30p. (RLO—2230/T4-216). 
Dep. NTIS, PC A03/MF AO1. 

Broken chiral SU(4) x SU(4) symmetry: from the observed 
mass spectrum of pseudoscalar charmed mesons the symmetry brea- 
kig parameters of the theory could be solved. It is found that both 
vacuum and Hamiltonian breaking play an important role as far as 
charmed states are concerned. Purely from the masses of D and F 
mesons the current algebra mass ratio m/sub c//m/sub s/ < 5 is 
deduced. This differs greatly from values obtained using linear or 
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quadratic mass formulas. Considering eta, eta’, and eta/sub c/ mixin, 
a good solution with m/sub c//m/sub s/ ~ 3. 2 and (anti cc)/anti uu) 
~ 5.67 is further obtained. 18 references 


28352 (ORO—3992-348) Primitive particle model. Ne’eman, Y. 
(Tel Aviv Univ. (Israel); Texas Univ., Austin (USA). Center for 
Particle Theory). Oct 1978. Contract EY-76-S-05-3992. 6p. Dep. 
NTIS, PC A02/MF AO1. 

The present pattern of six almost identical SU(2)/sub L/ x 
U(1) quark or lepton doublet—singlets sets appears to indicate that 
all matter is made of one fundamental fermion set (a°,a-)/sub L/, 
a°/sub R/, a-/sub R/ and two bosons phi/sub B//sup 2/3/ and phi/ 
sub s/° (in addition to the SU(2)/sub L/ x U(1) and QCD gauge 
fields). 1 reference. 


28353 (SLAC—215, pp 305-308) Search for parity non conserv- 
ing neutral current effects in atomic bismuth. Fortson, N. (Univ. of 
Washington, Seattle). Nov 1978. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


Early results are reported from a new and more accurate 
bismuth experiment to measure parity nonconservation in atoms in 
order to substantiate Weinberg—Salam theory predictions. These 
results show no optical rotation of the size reported previously, but 
instead are consistent with earlier experiments. There is possibly a 
small effect that appears at the barely resolved level. 17 references. 
(JFP) 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


28354 (SLAC—215, pp 291-303) Experimental search for parity 
nonconservation in atomic thallium. Commins, E.D. (Univ. of Califor- 
nia, Berkeley). Nov 1978. 

From SLAC/Summer institute workshop on particle physics; 
Stanford, CA, USA (10 Jul 1978). 


In the lecture an experimental search for parity nonconserva- 
tion in the 6?P/sub 1/2/—7?P/sub 1/2/ transition in atomic thallium 
is described. The reason for the choice of this particular transition, a 
description of the method, the results to data, and a brief description 
of the future plans are given. The very preliminary results suggest 
that the Weinberg—Salam model pee B in describes parity noncon- 
servation effects in atoms. 5 references. GFP) 


FIELD THEORY 
REFER ALSO TO CITATION(S) 28339, 28352, 28436 


28355 Gauge fixing and canonical quantization. Creutz, M.; Mu- 
zinich, I.J.; Tudron, T.N. (Brookhaven National Laboratory, Upton, 
New York 11973). Phys. Rev., D; 19: No. 2, 531-539(15 Jan 1979). 

We study the canonical quantization of non-Abelian gauge 
fields in the temporal gauge Ao = 0. We impose the constraint 
condition of Gauss’s law by performing a point transformation into 
any of a large class of noncovariant gauges. The Faddeev and Popov 
operator arises naturally in this procedure; indeed, we prove the 
equivalence of all gauges in this class. We discuss the nonexistence of 
some simple gauges and show how topological considerations 
reduce the theory to quantum mechanics on an infinite-dimensional 
periodic hypersurface. 


28356 Relationship between the two-dimensional psi-barpsipsi- 
barpsi model and Yukawa-type models. Campbell, D.; Cooper, F.; 
Guralnik, G.S.; Snyderman, N. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Phys. Rev., D; 19: No. 2, 549-561(15 Jan 1979). 

We show to all orders in mean-field perturbation theory that 
a two-dimensional scalar four-fermion interaction (psi-barpsi)? has 
renormalized Green's functions which are structurally identical to an 
infinite class of theories having fundamental Yukawa-type couplings 
with a scalar field o and additional scalar self-interactions of the 
form F (o). For a particular choice of renormalized parameters of 
the Yukawa-type theories which occurs as Z/sup sigma/; — 0 the 
renormalized Green’s functions are numerically equal to those of the 
four-fermion theory. 


28357 Gross-Neveu model as a Z; = 0 limit of the two-dimen- 
sional SU(N) o model. Haymaker, R.W.; Cooper, F. (Department of 
Physics and Astronomy, Louisiana State University, Baton Rouge, 
Louisiana 70803). Phys. Rev., D; 19: No. 2, 562-584(15 Jan 1979). 
We study the renormalization of the two-dimensional cae 
@ model (Npsi’s, 1 o) L/sub sigma/ = psi-bar (iypartial - go) psi + 
(1/2)(partial/sub p/o-)? - (1/2) p 290°? - (1/4) Ao‘ and its limit as the 
o@ becomes purely composite in the first two orders of mean-field 
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perturbation theory (MFPT). The limit is attained by demanding the 
vanishing of the o wave function and A-coupling renormalization 
constants Zs, Zs, and in that limit MFPT becomes the 1/N expansion 
of the Gross-Neveu (GN) model L = psi-bariypartialpsi - Go?(psi- 
barpsi)2, The three-parameter super-renormalizable o model goes 
over to the one-parameter renormalizable GN model smoothly with- 
out the need for introducing new counterterms to this order. The 
symmetry psi — yspsi, o — - o is necessarily broken in both models 
to this order and the N fermions pick up a common mass. We 
demonstrate the feasibility of implementing MFPT beyond lowest 
order and develop techniques applicable to the four-dimensional 
problem. Numerical values of the corrections to g/sub R/ (psi- 
barpsio: coupling), A/sub R/ (o~* coupling), <o/sub R/> and the 
effective — are calculated to provide an estimate of the 
validity of the 1/N expansion. We verify Schonfeld’s result that to 
second order the o particle remains at the psi-barpsi threshold in the 
GN model. 


28358 Quark confinement in the infiniteemomentum frame. 
Thorn, C. (Center for Theoretical Physics, Laboratory for Nuclear 
Science and Department of Physics, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). Phys. Rev., D; 19: No. 2, 
639-651(15 Jan 1979). 

We formulate the problem of quark confinement in the infi- 
nite-momentum frame. In this frame the dynamics is naturally de- 
scribed as a many-body problem: Quarks and gluons can be thought 
of as nonrelativistic particles moving in the two-dimensional trans- 
verse space with mechanical mass related to the longitudinal mo- 
mentum P*. In this language, a natural quark-confining mechanism is 
the condensation of gluons along a tube joining a separated quark 
and antiquark. This condensation is favored by two circumstances: 
(1) The fact that bare gluons are massless reduces the minimum 
energy for gluon pair production to zero, and (2) the octet color 
structure allows gluons to form into chains with long-range attrac- 
tive nearest-neighbor interactions. We investigate the viability of this 
mechanism first in the limit N/sub c/ + a, N/sub c/g? fixed, where 
N/sub c/ is the number of colors in the theory. We analyze in detail 
a simplified version of the N/sub c/ — o dynamics which preserves 
the essential features of the full problem. This simplified model 
exhibits quark confinement and describes mesons as relativistic open 
strings. It also yields a relationship between the Regge slope a’ and 
the scale yo, measured in deep-inelastic leptoproduction: jo? = 2/ 
(7V 3a') = 0.4 GeV?, which is not too far from the experimental 
number 0.25 GeV”. We discuss next the problem of finite N/sub c/. 
We argue that the 1/N/sub c/ expansion is likely to have a vacuum 
instability which must be handled nonperturbatively before 1/N/sub 
c/ corrections can be calculated. We suggest that the true vacuum is 
a condensate of closed strings which have a finite density by virtue 
of repulsive interactions inherent in the four-gluon term in the 
Hamiltonian. A crude estimate of the condensate energy density 
yields an order-of-magnitude relation of the form € ~ N/sub c/?/a/ 
sup prime2/. €/sup -1/4/ should be a rough estimate of the thickness 
of the string. 


28359 Eikonal speculations on infrared confinement. Fried, H.M. 
(Physics Department, Brown University, Providence, Rhode Island 
02912). Phys. Rev., D; 19: No. 2, 652-656(15 Jan 1979). 

A model eikonal calculation of quark-antiquark scattering, 
used to define an effective bound-state potential, suggests the sup- 
pression and possible cancellation of leading, virtual, infrared diver- 
gences. 


28360 Alternate derivation of vacuum tunneling. Hammer, C.L.; 
Shrauner, J.E.; DeFacio, B. (Ames Laboratory-USDOE and Depart- 
ment of Physics, Iowa State University, Ames, Iowa 50011). Phys. 
Rev., D; 19: No. 2, 667-672(15 Jan 1979). 

A field-theoretical derivation of the vacuum-tunneling effect 
is presented which gives results similar to the recent work of Callan 
and Coleman. An expression for the decay rate is exhibited which 
takes into account the zero and negative eigenmodes of the linear- 
ized Green’s function. 


28361 Strongly coupled fields. Part 1 Green's functions. Ward, 
B.F.L. (Stanford Linear Accelerator Center, Calif. (USA)). Nuovo 
Cim., A; 45: No. 1, 1-27(1 May 1978). 

A general theory of the strong-coupling limit of renormaliza- 
ble interacting quantum fields is formulated. For definiteness, some 
ideas are explicitly illustrated in the case of the scalar field with 
quartic self-coupling, the usual testing ground for new ideas in field 
theory. More precisely, the generating functional for connected 
Green's functions is explicitly constructed for this latter theory in 
the limit of large coupling. The problem of regularization is treated 
in detail. For purposes of illustration, the first two orders in the 
large-coupling limit of the Fourier transform of the connected two- 

int function are computed. It is found that the Fourier transform 
or 4-momentum p approaches its large-p? limit essentially exponen- 
tially. The applicability of the approach to all renormalizable the- 
ories is thereby made more manifest. 
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28362 Anomalous magnetic moment of an electron in a polarized 
electromagnetic wave. Ternov, I.M.; Khalilov, V.P.; Rodionov, V.N.; 
Klimenko, Y.I. (Moscow State University). Sov. Phys. - JETP (Engl. 
Transl.); 47: No. 4, 631-633(Apr 1978). 

A calculation of the mass operator of an electron moving in a 
polarized electromagnetic wave in a constant external crossed field is 
used to determine separately the static anomalous magnetic moment 
of the particle. The expressions obtained for the anomalous moment 
of the electron determine it as a function of the characteristics of an 
essentially nonstationary electromagnetic field. 


28363 Statistical mechanics of lattice boson field theory. Baker, 
G.A. Jr. (Centre d'Etudes Nucleaires de Saclay, Gif-sur-Yvette, 
France). pp 141-164 of Statistical mechanics and statistical methods 
in theory and application. Landman, U. (ed.). New York, NY; 
Plenum Publishing Corp. (1977). 

A lattice approximation to Euclidean, boson quantum field 
theory is expressed in terms of the thermodynamic properties of a 
classical statistical mechanical system near its critical point in a 
sufficiently general way to permit the inclusion of an anomalous 
dimension of the vacuum. Using the thermodynamic properties of 
the Ising model, one can begin to construct ater | (containing 
scattering) field theories in 2, 3, and 4 dimensions. It is argued that, 
depending on the choice of the bare coupling constant, there are 
three types of behavior to be —— the perturbation theory 
region, the renormalization group fixed point region, and the Ising 
model region. 24 references. 


SCATTERING THEORY 
REFER ALSO TO CITATION(S) 28339, 28363 


28364 (N—78-24864) An approximately crossing-symmetric 
vertex function. Heiss, W.D. (National Research Inst. for Mathemat- 
ical Science, Pretoria (South Africa)). Jun 1977. 34p. NTIS PC A03/ 
MF AO1. 

An important consistency property, the crossing symmetry, 
has been neglected in traditional approximation schemes for the 
vertex function occurring in quantum mechanical many body theory. 
An integral equation is proposed which treats the s- and t-channels 
on the same footing and thus provides for an intricate blending of the 
two channels. The solution of this equation is given in analytic 
terms, and although complicated, the form of the solution allows the 
physically interesting features to be investigated numerically. 


28365 Application of the first-order many-body theory to the 
excitation of spin-degenerate systems. Cartwright, D.; Morrison, M. 
(Los Alamos Scientific Lab., N.Mex. (USA)); Csanak, G. (Universi- 
dade Estadual de Campinas (Brazil)). Cienc. Cult. (Sao Paulo) Supl.; 
29: No. 7, 282(Jul 1977). 

From 29. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Sao Paulo, Brazil (6 - 13 Jul 1977). 
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NUCLEAR PHYSICS 
REFER ALSO TO CITATION(S) 28315 


28366 Spallation reactions: experimental results, 1967—75. 
Hudis, J. (Brookhaven National Lab., Upton, NY). Astrophys. Space 
Sci. Libr.; 59: 9-25(1976). 

Problems, questions, and available facilities providing the 
stimulus for efforts in high energy spallation reaction research subse- 
quent to 1967 are reviewed. The survey groups experiments accord- 
ing to projectile (protons, pions, heavy ions) and results of astro- 
physical significance are noted. (SDF) 


EXPERIMENTAL TECHNIQUES 
REFER ALSO TO CITATION(S) 28372 


28367 (HEDL-SA—1616-FP) Varied applications of a new 
maximum-likelihood code with complete covariance ° 
Schmittroth, F. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1978. Contract EY-76-C-14-2170. 18p. (CONF- 
780858—9). Dep. NTIS, PC A02/MF AO1. 
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From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

Applications of a new data-adjustment code are given. The 
method is based on a maximum-likelihood extension of generalized 
least-squares methods that allow complete covariance descriptions 
for the input data and the final adjusted data evaluations. The 
maximum-likelihood approach is used with a —— log-normal 
distribution that provides a way to treat problems with large uncer- 
tainties and that circumvents the problem of negative values that can 
occur for physically positive quantities. i computer code, 
FERRET, is written to enable the user to apply it to a large variety 
of problems by modifying only the input subroutine. The following 
applications are discussed: A 75-group a priori damage function is 
adjusted by as much as a factor two by use of 14 integral 
measurements in different reactor spectra. Reactor spectra and dosi- 
meter cross sections are simultaneously adjusted on the basis of both 
integral measurements and experimental proton-recoil spectra. The 
simultaneous use of measured reaction rates, measured worths, mi- 
croscopic measurements, and theoretical models are used to evaluate 
dosimeter and fission-product cross sections. Applications in the data 
reduction of neutron cross section measurements and in the evalua- 
tion of reactor after-heat are also considered. 6 figures. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


28368 (LA-UR—78-2875) Parity violation in the scattering of 15 
MeV protons by hydrogen. Nagle, D.E.; Bowman, J.D.; Hoffman, C.; 
McKibben, J.; Mischke, R.; Potter, J.M.; Frauenfelder, H.; Sorenson, 
L. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 8p. (CONF-781095—2). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

A transmission experiment to measure the longitudinal asym- 
metry for polarized protons on hydrogen is described. The present 
result is (-1.7 +- 0.8) x 10-7. 2 figures, 4 tables. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


28369 Production of A = 6 and 7 isotopes in the a + a reaction. 
Glagola, B.G.; Mathews, G.J.; Breuer, H.F.; Viola, V.E. Jr.; Roos, 
P.G.; Nadasen, A.; Austin, S.M. (Department of Chemistry and 
Cyclotron Laboratory, University of Maryland, College Park, Mary- 
land 20742). Phys. Rev. Lett; 41: No. 25, 1698-1702(18 Dec 1978). 

Cross sections have been measured for the production of *He, 
®Li, 7Li, and 7Be in the a + a reaction between 61.5 and 158.2 
MeV. The insignificance of these measurements for theories of 
lithium nucleosynthesis is discussed. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28330, 28369 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 28397 


NUCLEAR REACTIONS AND SCATTERING 


28370 (CONF-780854—3) Resonance effects in fusion and trans- 
fer reactions. Kovar, D.G. (Argonne National Lab., IL (USA)). 
aa Contract W-31-109-ENG-38. 21p. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on nuclear interactions; Canberra, Australia 
(28 Aug 1978). 

Recent results from fusion and transfer reactions are reviewed 
together with information they provide for understanding resonance 
phenomena present in other channels. From present understanding 
of elastic scattering to a consideration of fusion and the direct 
reaction channels the discussion covers light nucleus—nucleus sys- 
tems with targets of A = 10 to 18, reactions of '*C and '*O ions on 
target nuclei A = 20 to 58, an attempt to characterize the relevant 
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features which have emerged thus far, and parallels with the beha- 
viors observed in the light systems. 69 references. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


28371 (LA—7310) Tritium production in a sphere of °LiD irradi- 
ated by 14-MeV neutrons. Hemmendinger, A.; Ragan, C.E.; Shunk, 
E.R.; Ellis, A.N.; Anaya, J.M.; Wallace, J.M. (Los Alamos Scientific 
Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 35p. Dep. 
NTIS, PC A03/MF AO. 

The specific production of tritium in samples of *LiH and 
™LiH embedded in a 600-mm-diam sphere of ®LiD irradiated by a 
central source of 14-MeV neutrons was determined by measuring the 
activity of the hydrogen evolved from the samples of each isotope at 
each of five different radii in the *LiD assembly. The entire process 
of decomposing the LiH, transferring the evolved gas into counters, 
and determining the decay rate was standardized by processing LiH 
samples irradiated by thermal neutrons for which the ®Li(n,a) cross 
section is well known. The specific production of tritium in *LiH 
and 7LiH (embedded samples) and the activation of radiochemical 
detector foils of “Sc, *Y, Zr, Tm, '*Ir 573, '*Ir 627, 17 Au, 
2351), and 7°*U placed at various positions in the *LiD sphere were 
calculated and compared with the experimental data. One- and 
three-dimensional Monte Carlo and S/sub n/ neutron-transport cal- 
culations were performed. The most reliable (three-dimensional 
Monte Carlo) calculation is in reasonable agreement with both the 
tritium-production and the radiochemical-activation data. The exist- 
ing discr cies between calculation and experiment appear largely 
attributable to uncertainties in some tritium-production and radio- 
chemical-activation cross sections. 15 references. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28330, 28370 


28372 (CONF-790126—2) (p,n) reaction at intermediate energy. 
Goodman, G.D. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/MF AOI. 

From LAMPF workshop on Pion Single Charge Exchange; 
Los Alamos, NM, USA (22 Jan 1979). 

Early experimental results from (p,n) reaction studied with 
Ep = 62, 120, and 135 MeV at IUCF are shown. Comparison is 
made with DWIA calculations. Experimental techniques are de- 
scribed briefly. 24 figures, 1 table. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


28373 Fragmentations of *°Ar at 213 MeV/nucleon. Viyogi, 
Y.P.; Symons, T.J.M.; Doll, P.; Greiner, D.E.; Heckman, H.H.; 
Hendrie, D.L.; Lindstrom, P.J.; Mahoney, J.; Scott, D.K.; Van 
Bibber, K.; Westfall, G.D.; Wieman, H.; Crawford, H.J.; McParland, 
C.; Gelbke, C.K. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Phys. Rev. Lett.; 42: No. 1, 
33-36(1 Jan 1979). 

Energy and isotope distributicns were measured for peripher- 
al reactions induced by “Ar at 213 MeV/nucleon. The data are 
consistent with the predictions of abrasion-ablation models. The 
influence of correlations in the nuclear ground state is discussed. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


28374 Observation of new neutron-rich isotopes by fragmentation 
of 205-MeV/nucleon “Ar ions. Symons, T.J.M.; P., Y Viyogi; West- 
fall, G.D.; Doll, P.; Greiner, D.E.; Faraggi, H.; Lindstrom, P.J.; 
Scott, D.K.; Crawford, H.J.; McParland, C. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). 
Phys. Rev. Lett.; 42: No. 1, 40-43(1 Jan 1979). 
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Yields of projectile fragments have been measured at 0 for the 
reaction of 205-MeV/nucleon “Ar ions on an 860-mg-cm~? carbon 
target. Mass resolution was achieved using a combination of magnet- 
ic analysis and energy-loss measurements. The isotopes **Ne and 
35 Al have been observed for the first time. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


28375 Emission of low-energy charged particles following nega- 
tive-pion capture from rest. Schlepuetz, F.W.; Comiso, J.C.; Meyer, 
T.C.; Ziock, K.O.H. (Physics Department, University of Virginia, 
Charlottesville, Virginia 22901). Phys. Rev., C; 19: No. 1, 135-141(Jan 
1979). 

We have measured the inclusive production spectra of pro- 
tons, deuterons and a particles following negative pion capture from 
rest in carbon, calcium, indium, and bismuth from the lowest ener- 
gies up to 55 MeV for protons and deuterons, and 30 MeV for a 
particles. The proton and deuteron spectra separate into contribu- 
tions from direct processes and from evaporation. The integrated 
production rates are in ae with previous results. The data are 
compared with various theoretical models. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


28376 Nuclear molecular resonances in heavy-ion collisions. Erb, 
K.A.; Bromley, D.A. (A. W. Wright Nuclear Structure Laboratory, 
Yale University). Phys. Today; 32: No. 1, 34-42(Jan 1979). 

Some nuclear scattering phenomena can be attributed to 
states in which two nuclei are bound to each other at their surfaces, 
revolving and vibrating for a time before coalescing or disintegrat- 
ing. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28370 


RADIOACTIVE DECAY 


28377 Completion of the mass-20 isospin quintet by employing a 
helium-jet-fed on-line mass separator. Moltz, D.M.; Aystoe, J.; Cable, 
M.D.; von Dincklage, R.D.; Parry, R.F.; Wouters, J.M.; Cerny, J. 
(Department of Chemistry and Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 720). Phys. Rev. Lett.; 
42: No. 1, 43-46(1 Jan 1979). 

Observation of B-delayed protons from the decay of the mass- 
separated T/sub g/ = : 2 nuclide Mg (t/sub 1/2/ ~ 95 ms) 
establishes the mass excess of the lowest T = 2 (0*) state in 7°Na 
(13.42 +- 0.05 MeV), thereby completing the mass-20 isospin quin- 
tet. All members of this multiplet are bound to isospin-allowed 
particle-decay modes, providing the first test of the isobaric multi- 
plet mass equation for such a quintet. Excellent agreement is ob- 
served using only the quadratic form of this equation. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, EXPERIMENTAL 


RADIOACTIVE DECAY 


28378 B-delayed proton decay of *°S. Vieira, D.J.; Gough, R.A.; 
Cerny, J. (Department of Chemistry and Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). Phys. 
Reyv., C; 19: No. 1, 177-187(Jan 1979). 

The **Si(*He,2n) reaction at 32 MeV has been used to 
produce *°S; delayed protons have been observed following the 
positron decay of *°S to proton unbound levels in 7°P. The half-life 
of 7°S was measured to be 187 +- 6 ms which, combined with 
previous results, gives a weighted average value of 188.0 +- 4.3 ms. 
Precise level energies have confirmed several recently observed 
states in ?°P from 4.0 to 9.5 MeV in excitation energy. From the 
intensities of these proton groups and assuming isospin purity for the 
lowest T = 3/2 level in *°P, absolute log ft values for each transition 
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were determined. The measured excitation energies and B decay 
transition rates to levels in ?°P are compared to recent shell-model 
calculations. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 28377, 28378 


28379 (*He,t) reaction mechanism via the **Ar(*He,t) **K reac- 
tion at 40 MeV. Bruge, G.; Zisman, M.S.; Bacher, A.D.; Schaeffer, 
R.; Zeippen, C.J.; Loiseaux, J.M. (Lawrence Perkeley Laboratory, 
University of California, Berkeley, California 94720). Phys. Rev., C; 
19: No. 1, 9-19(Jan 1979). 

The **Ar(*He,t) **K reaction has been studied using a 40 
MeV *He beam. Angular distributions for 26 levels are presented 
and theoretical analysis of the results has been carried out. Firstly, 
the conclusions of a macroscopic study of the **K level spectrum are 
presented. Secondly, the difficulties encountered using a one-step 
microscopic model to describe the five lowest states of **K are 
discussed. Thirdly, the improvements obtained by including two-step 
contributions in our microscopic model are shown and the impor- 
tance of the transitions occurring via the [(*He,a) + (a,t)] channel is 
emphasized. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28370, 28372 


28380 Comparison of heavy-ion—induced a transfer and back- 
ward-angle elastic scattering. Gelbke, C.K.; Awes, T.; Berg, U.E.P.; 
Barrette, J.; LeVine, M.J.; Braun-Munzinger, P. (Cyclotron Labora- 
tory, Michigan State University, East Lansing, Michigan 48824). 
Phys. Rev. Lett.; 41: No. 26, 1778-1781(25 Dec 1978). 

Resonancelike structures are observed at backward angles for 
elastic scattering of '*C + **S and for the reaction **Si(?*O,'*C)**S 
which are uncorrelated with the ones seen in the system '*O + *8Si. 
Analysis of angular distributions indicates the forward a transfer is 
dominated by partial waves different from those of backward-angle 
a transfer and elastic scattering in the entrance and exit channels. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 28386 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28370 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 28382 


28381 Isoscalar character of the J/sup 7/ = 6*, E/sub x/ = 
5.125 MeV state in **Ni. Lindgren, R.A.; Franz, J.B.; Gerace, W.J.; 
Hicks, R.S.; Hotta, A.; Huse, D.; Peterson, G.A.; York, R.C.; 
Williamson, C.F.; Kowalski, S. (Department of Physics and Astron- 
omy, University of Massachusetts, Amherst, Massachusetts 01003). 
Phys. Rev. Lett.; 41: No. 25, 1705-1709(18 Dec 1978). 

Transverse (E6) and longitudinal (C6) cross sections for the 
excitation of the J/sup 7/ = 6*, E/sub x/ = 5.125 MeV state in 
58Ni were measured by means of inelastic electron scattering. The 
deduced isoscalar component of the particle-hole wave function is 
found to be two orders of magnitude greater in amplitude than the 
isovector. This implies that the particle-hole isospin is relatively pure 
tau = 0 and is not significantly mixed with tau = 1. 





NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28370, 28375 


28382 Total neutron cross section of scandium from 0.005 to 22 
keV. Liou, H.I. (Brookhaven National Lab., Upton, NY); Chrien, 
R.E.; Kobayashi, K.; Block, R.C. Nucl. Sci. Eng.; 67: No. 3, 326- 
333(Sep 1978). 

e size of the neutron cross-section minimum in *Sc is 
en in the optimum design of filters for the production of 2- 
keV neutron beams. The scandium total cross section was measured 
from 5 eV to 22 keV, an energy region in which high-resolution and 
high-precision cross-section data did not previously exist. The sam- 
oy used are in metallic form having thicknesses ranging from 0.2 to 

.5 cm. The cross section at the (2.05 +- 0.02)-keV minimum is 
(0.71 +- 0.03) b, in sharp contrast to the previously accepted value, 
0.085 b. The size of the cross section indicates that an — 
scandium filter would be shorter than what is conventionally used. 
An R-function shape fit with constraints from the known thermal 
cross sections showed that J = 3 scattering dominates at thermal 
energy, in contradiction to a previous result obtained by polarization 
techniques. The conclusion is supported by “*Sc(n,7y) spectra, and 
the transmission measurements using polarized neutrons and targets. 
Scandium level parameters were extracted for each observed reso- 
nance up to 22 keV. S-wave strength functions and average level 
spacings were also evaluated for both spin states. 3 figures, 3 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


28383 (BNL—50879(Vol.1), pp 231-263) "“Ga—™Ge system. 
Dostrovsky, I. (Weizmann Inst. of Science, Rehovot, Israel). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The description given of the gallium experiment covers the 
pe involved in setting up and in performing this experiment. 
istings are made for the results for levels of germanium 71 includ- 
ing the levels spins, parities, half-life, threshold energy, and spin- 
parity change and similar results for one level in germanium 69. Also 
contributions from the various neutrino source reactions used as 
detectors, background reactions, and proton sources, and the impuri- 
ties are given. (JFP) 
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A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28330, 28383 


28384 (LA-UR—78-2658) Direct reaction studies with a polar- 
ized triton beam. Flynn, E.R. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 16p. (CONF-781058—1). 
Dep. NTIS, PC A02/MF A0O1. 

From Symposium on direct reactions; Fukuoka, Japan (25 
Oct 1978). 

A variety of direct nuclear reaction experiments were made 
with a polarized triton beam. Of particular interested was the use in 
nuclear spectroscopy of the (t,a) and (t,d) reactions for the measure- 
ment of nuclear spins and strength factors. In addition, these reac- 
tions as well as the (t,p) and (t,t') reactions were used to examine the 
role of multistep processes in direct reactions. The analyzing power 
measurements appear particularly sensitive to such complex mecha- 
nisms and may be used to investigate the details of nuclear configura- 
tions of the various channels. 16 Rees. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


28385 Nuclear fragment emission in high-energy p-Xe and p-Kr 

and a description of their production mechanism. Gaidos, 
J.A.; Gutay, L.J.; Hirsch, A.S.; Mitchell, R.; Ragland, T.V.; Schar- 
enberg, R.P.; Turkot, F.; Willmann, R.B.; Wilson, C.L. (Purdue 


ENERGY RESEARCH ABSTRACTS 


ERA VOL. 4, NO. 10 


University, West Lafayette, Indiana 47907). Phys. Rev. Lett.; 42: No. 
2, 82-85(8 Jan 1979). 

We have studied the energy distributions of Li, Be, B, C, N, 
O, F, Ne, Na, Mg, Al, and Si emerging from high-energy proton- 
xenon and proton-kryton collisions in the 20 < p/sub inc/ < 400 
GeV/c momentum range. Based on the fragment mass dependence 
of the slope characterizing these energy distributions, there is a 
natural division of the fragments into two groups. The production of 
fragments heavier than carbon can be understood in terms of a two- 
body disintegration of a residual nucleus possessing a single slope 
parameter. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


28386 (CONF-781086—1) Excitation of the giant monopole reso- 
nance by protons of about 60 Mev. Satchler, G.R. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 5p. 
Dep. NTIS, PC A02/MF A0Ol1. 

From RCNP seminar on nuclear reactions; Osaka, Japan (23 
Oct 1978). 

Reanalysis of (p,p’) spectra, using a reassessment of the giant 
dipole cross section, provides evidence for a giant monopole reso- 
nance at E/sub x/ = 80/A/sup 1/3/ MeV in nuclei from **Ni to 
208Pb. The data for “Ca are consistent with the absence of any 
monopole strength at this excitation. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 


' Description of the polarization of ‘*B produced in the 
reactionrea’® Mo("*N, '?B)'°?Ru. Udagawa, T.; Tamura, T. 


ment of Physics, The University of Texas, Austin, Texas 78712). 


Phys. Rev. Lett.; 41: No. 26, 1770-1774(25 Dec 1978). 

The polarization of ™B produced in the reaction 
100Mo("*N,!*B)?°?Ru is explained in a fully quantum mechanical 
way. It is found that recoil plays a decisive role. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28417 


28388 Heavy ion experiments. Scott, D.K. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). pp 557-707 of Nuclear 
structure physics. Hall, S.J. (Glasgow Univ. (UK)); Irvine, J.M. 
(Manchester Univ. (UK)) (eds.). Edinburgh, UK; Scottish Universi- 
ties Summer School in Physics (1978). 

1977) From Nuclear structure physics; St Andrews, UK (Aug 


The subject is reviewed in sections, entitled: introduction 
(including characteristics of heavy ion collisions and elastic scatter- 
ing); transfer reactions to discrete states using heavy-ion reactions; 
heavy-ion compound nuclear reactions and the continuum; heavy- 
ion fusion and fission; deeply inelastic scattering; heavy-ion reactions 
from MeV/A to GeV/A (including the evolution of peripheral 
collisions with energy, projectile fragmentation reactions). 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 28386 


RADIOACTIVE DECAY 


28389 Fast beta transition in '**Pt and the systematics of Nilsson 
states in the N = 105 isotones. Visvanathan, A.; Zganjar, E.F.; 
Wood, J.L.; Fink, R.W.; Riedinger, L.L.; Turner, F.E. (Department 
of Physics and Astronomy, uisiana State University, Baton 
Rouge, Louisiana 70803). Phys. Rev., C; 19: No. 1, 282-284(Jan 1979). 

A B-decaying state in **Pt with a half-life of 43 +- 5 seconds 
is observed for the first time and is identified as v 7/2~ 5l4arrow- 
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down based on a logft of 4.3 deduced from the mass tables of 
Wapstra and Bos. It decays to the 7 9/27 514up-arrow state in ‘Ir 
at 645 keV, which deexcites to the 5/2~, 7/27, and 9/2~ members of 
the 1/2~ 54larrow-down band at 0, 329, and 16 keV, respectively. 
This is strong evidence for the applicability of the Nilsson model to 
the light Pt isotopes. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 28389 


NUCLEAR REACTIONS AND SCATTERING 


28390 Dependence of the gamma-ray spectral shape on the neu- 
tron energy averaging interval size for the ‘*'Ta(n,y) reaction. Stelts, 
M.; Browne, J.C. (Univ. of California, Livermore). Nucl. Sci. Eng.; 
67: No. 3, 344-347(Sep 1978). 

The dependence of the shape of neutron capture gamma-ray 
spectra on the neutron energy averaging interval size was investigat- 
ed for the '*'Ta(n,y) reaction. The effects of statistical fluctuations 
in the partial radiation widths are discussed. The change in the 
spectral shape as a function of neutron energy is presented. 2 figures. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 28386, 28397 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 28393 


28391 (LA-UR—78-3125) Recent (t,p) and (*He,n) studies of 
elementary excitations in the lead region. Flynn, E.R. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 25p. 
(CONF-781086—2). Dep. NTIS, PC A 02/MFAOI1. 

From RCNP seminar on nuclear reactions; Osaka, Japan (23 
Oct 1978). 

A number of experiments involving two-nucleon transfer 
reactions were recently carried out in the region of 7° Pb to explore 
the limits of the pairing vibration model. (*He,n) studies revealed 
that the proton pairing elementary excitations give a reasonably 
simple vibrational picture after corrections for important particle-- 
hole terms. These data are also described accurately by microscopic 
calculations of the 0* pairing phonon. (t,p) results on a 7°*Hg target 
reveal a pairing vibrational state in 7°°Hg near the predicted energy, 
after various interactions are taken into account. 14 figures. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


28392 Classical many-body calculation of relativistic nuclear col- 
lisions, Stevenson, J.D. (Lawrence Berkely Laboratory, University 
of California, Berkeley, California 94720). Phys. Rev. Lett.; 41: No. 
25, 1702-1705(18 Dec 1978). 

A zero-parameter, classical, many-body model of relativistic 
heavy-ion collisions is proposed. Inclusive proton cross sections 
from 250- and 400-MeV/nucleon ?°Ne + U, 400-MeV/nucleon *He 
+ U, and 800-MeV/nucleon ?°Ne + NaF collisions are in good 
agreement with the model. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


28393 Large contribution of deep inelastic processes to reactions 
of “Ar and “°Ca with 7°*U, Otto, R.J.; Morissey, D.J.; Seaborg, G.T. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.); Love- 
land, W.D. (Oregon State Univ., Corvallis (USA)). Z. Phys., A; 287: 
No. 1, 97-102(1978). 

Differential recoil range distributions have been measured for 
heavy-reaction products ranging from Te (Z = 52) to quasielastic 
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transfer products near the charge and mass of the targets for the 
reactions of 276-MeV “*Ca + 7°8U, 237-MeV and 250-MeV “Ar + 
238, and 259-MeV “Ar + '*7Au. The measured recoil range 
distributions for the ““Ar + '®7Au reaction agree with range distri- 
butions calculated from the known projectile-like frament angular 
distributions for this reaction. The angular distributions of recoil 
products formed in the uranium target reactions are deduced and 
show that the products in the 7sRe to ssBi region have backward 
peaked angular distributions characteristic of deep inelastic reac- 
tions. The heavy product angular distributions smoothly vary from a 
(1/sin theta) shape to an exponential shaped backward peak as the 
atomic number of the product increases from 52 to 83. The trend in 
the deduced angular distributions for those elements for which recoil 
range distributions were determined in the “Ar + 17Au reaction 
and the 250-MeV “Ar + 7°8U reaction is similar, this result suggest- 
ing that just as for the Ar + Au system the composite system for the 
uranium target reaction is also not fully equilibrated along the mass 
asymmetry coordinate. These conclusions show that the fraction of 
the total reaction cross section resulting in complete fusion must be 
reevaluated for the “°“Ar+?*U reaction and similar heavy-target 
reactions. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


28394 (LA—7596-PR) Applied nuclear data research and devel- 
opment. Progress report, July 1—September 30, 1978. Baxman, C.I. 
Young, P.G. (comps.). (Los Alamos Scientific Lab., NM (USA), 
Dec 1978. Contract W-7405-ENG-36. 61p. Dep. NTIS, PC A04/MF 
AOl. 

Activities of the Los Alamos Nuclear Data Group for the 
period July 1 through September 30, 1978, are described. Work was 
performed in the following subject areas: theory and evaluation of 
nuclear cross sections; nuclear cross-section processing; and fission 
products and actinides—yields, yield theory, decay data, depletion, 
and buildup. Separate abstracts were prepared for four sections that 
contained significant amounts of data. 18 figures, 12 tables. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


28395 Total neutron cross section for americium-241. Phillips, 
T.W.; Howe, R.E. (Univ. of California, Livermore). Nucl. Sci. Eng.; 
69: No. 3, 375-377(Mar 1979). 

The total neutron cross section of ‘Am was determined 
from transmission data obtained at the Lawrence Livermore Labora- 
tory 100-MeV electron Linac for the neutron energy range from 0.5 
to 25 MeV. Neutron energies were measured by use of the time-of- 
flight technique. The transmission of a '*C sample was measured 
simultaneously to test the precision of this experiment. The measured 
241 Am cross section is compared with the evaluated data files, and 
discrepancies are noted. 3 figures, 1 table. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


28396 Fission and quasi-fission. Specht, H.J. (Heidelberg Univ. 
(Germany, F.R.). Physikalisches Inst.). pp 519-556 of Nuclear struc- 
ture physics. Hall, S.J. (Glasgow Univ. (UK)); Irvine, J.M. (Man- 
chester Univ. (UK)) (eds.). Edinburgh, UK; Scottish Universities 
Summer School in Physics (1978). 

From Nuclear structure physics; St Andrews, UK (Aug 
1977). 

The subject is reviewed in sections, entitled: introduction, 
fission (properties of fission isomers, intermediate structure and 
barrier heights, fragment mass distributions, fragment total kinetic 
energies); quasi-fission (basic properties, angular distributions, 
energy dissipation, nucleon transfer, angular momentum dissipation, 
the U + U reaction). 


NUCLEAR THEORY 
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NUCLEAR STRUCTURE 


28397 New giant resonances. Speth, J. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). pp 101- 
132 of Nuclear structure physics. Hall, S.J. (Glasgow Univ. tUK)); 
Irvine, J.M. (Manchester Univ. (UK)) (eds.). Edinburgh, UK; Scot- 
tish Universities Summer School in Physics (1978). 

From Nuclear structure physics; St Andrews, UK (Aug 
1977). 

The subject is reviewed in sections, entitled: introduction 
(liquid drop model, harmonic oscillators, experimental situation of 
the giant quadrupole resonance (GQR)); random-phase approxima- 
tion (R.P.A.); lp-1h R.P.A. results; spreading widths of GQR in **O 
and *°*Pb; magnetic resonances and the spin-dependent part of the p- 
h interaction. 


NUCLEAR REACTIONS AND SCATTERING 


28398 (CONF-790123—2) Fluctuation effects on average cross 
sections in compound, direct and doorway state resonance reactions. 
Moldauer, P.A. (Argonne National Lab., IL (USA)). 1979. Contract 
W-31-109-ENG-38. 18p. Dep. NTIS, PC A02/MF AO1. 

From Secundo simposio de fisica Nuclear en Oaxtopec; Oax- 
tepec, Mexico (3 Jan 1979). 

The main features of the effects of S-matrix flucturations on 
average cross sections are reviewed with emphasis on recent devel- 
opments on the enhancement of small cross sections and cross 
sections between directly coupled channels. Examples are given in 
which the effect can distort the shape of a doorway state resonance 
so as to reduce its observed width. 4 figures. 


28399 (CONF-7810113—1) Some aspects of heavy-ion scatter- 
ing. Satchler, G.R. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 84p. Dep. NTIS, PC AO5S/MF AOl. 

From 6. INS summer school on nuclear physics; Dogashima, 
Japan (30 Oct 1978). 

The elastic (or quasi-elastic) scattering of two heavy ions at 
low or medium energies (< 20 MeV per nucleon) is addressed. The 
introductory lecture considers semiclassical descriptions, strong ab- 
sorption, parameterized S matrices, typical angular distributions, 
kinematics of rainbow vs Fresnel scattering, and the quantities 
extracted from heavy-ion scattering. Optical potentials are defined 
and related to other potentials; proximity potentials and the fusion 
barrier are discussed. In most cases only the tail of the nucleus— 
nucleus potential can be studied; some cases from which information 
can be gained on the potential at small radii are considered. The 
depth of the potential is examined. Finally, folded potentials for 
heavy- and light-ion scattering are defined and applied to experimen- 
tal data. Effective interactions expressed as the sum of three Yukawa 
terms are found to be quite successful (except for ®Li) in predicting 
the real parts of nucleus—nucleus potentials. 71 references, 26 fig- 
ures, | table. 


28400 Axial currents in nuclei: The Gamow-Teller matrix ele- 
ment. Oset, E.; Rho, M. (Pacultad Ciencias Fisicas, Universidad de 
Barcelona, Barcelona, Spain). Phys. Rev. Lett.; 42: No. 1, 47-50(1 Jan 
1979). 


We propose that the quenching of Gamow-Teller matrix 
elements in light nuclei can be effectively described by a mechanism 
that governs the p-wave pion-nucleus scattering. This may be pro- 
viding a solution to the long-standing problem. The resulting 
Landau}Migdal parameter g’ turns out to be quite consistent with 
the values extracted from the spectra of pionlike excitations and 
places a stringent constraint on pion condensation in nuclear matter. 


28401 Ambiguities in the inference of precompound emission 
from excitation function analysis. Blann, M.; Ferguson, R.L. (Nucle- 
ar Structure Research Laboratory, University of Rochester, Roches- 
ter, New York 14627). Phys. Rev., C; 19: No. 1, 289-290(Jan 1979). 

We acdress several indirect methods of deducing neutron 
emission energies in heavy ion reactions. It is shown that a pure 
Statistical decay process can lead to apparently very high average 
neutron kinetic energies. It is shown that the result follows from 
prejudicial gating due to ignoring charged particle emission, and that 
the error is present even if only the xn channels are measured and 
analyzed. It is concluded that interpretation of experimental results 
vis-a-vis precompound particle emission must be performed with 
extreme caution when other than direct particle spectral measure- 
ments are performed. 


28402 High energy interactions of nuclei. Goldhaber, A.S.; 
Heckman, H.H. (Institute for Theoretical Physics, State University 
of New York, Stony Brook, New York 11794). Annu. Rev. Nucl. 
Sci.; 28: 161-205(Dec 1978). 

A review of nuclear fragmentation induced by relativistic 
heavy ions is presented. 
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28403 Spallation reactions: calculations. Bertini, H.W. (Oak 
Ridge National Lab., TN). Astrophys. Space Sci. Libr.; 59: 27- 
48(1976). 

Current methods for calculating spallation reactions over 
various energy ranges are described and evaluated. Recent semiem- 
pirical fits to existing data will probably yield the most accurate 

redictions for these reactions in general. However, if the products 
in question have binding energies appreciably different from their 
isotopic neighbors and if the cross section is approximately 30 mb or 
larger, then the intranuclear-cascade-evaporation approach is prob- 
ably better suited. 


NUCLEAR MODELS 


28404 Self-consistent calculations of nuclear properties with 
phenomenological effective forces. Quentin, P.; Flocard, H. (Theoreti- 
cal division, Los Alamos Scientific Laboratory, University of Cali- 
fornia, Los Alamos, New Mexico 87545). Annu. Rev. Nucl. Sci.; 28: 
523-596(Dec 1978). 

A review of both static and dynamic properties of nuclei as 
calculated using the Hartree-Fock approximation is presented. The 
effects of time dependence, the Bogolyubov transformation, and the 
BCS approximation are discussed. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 26434, 28257, 28411 


28405 (CONF-780822—(Absts.)) Twenty-seventh annual confer- 
ence applications of x-ray analysis. McCarthy, G.J.; Ruud, C.O. 
(Denver Univ., CO (USA)). 1978. 148p. Univ. of Denver, CO. 

From 27. conference on applications of x-ray analysis; 
Denver, CO, USA (1 Aug 1978). 

Abstracts are presented of papers given at the conference. 
Topics covered include: special techniques in powder diffraction; 
— handling; x-ray fluorescence applications; applications of 

RD and x-ray imaging; progress in the reduction of matrix effects 
in XRF; evaluation of XRD patterns; XRF innovations; XRD stress 
analysis and mathematical data analysis. (GHT) 


28406 (COO—3064-3) Recent acoustic results at Harvard. Sulak, 
L.; Armstrong, T.; Baranger, H.; Bregman, M.; Levi, M.; Mael, D.; 
Strait, J. (Scripps Institution of Oceanography, San Diego, CA 
(USA)). 1977. Contract EY-76-C-02-3064. 11p. (CONF-770770—1). 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on acoustic detection of neutrinos; La Jolla, 
CA, USA (25 Jul 1977). 

Experiments showed that a detectable sonic signal is pro- 
duced by energetic proton beams traversing fluids. The novel results 
are in agreement with predictions of a thermal expansion model of 
the generation of the acoustic wave. They are inconsistent with any 
significant contributions from several other possible sonic generation 
mechanisms, e.g., microbubble implosion and molecular dissociation. 
Frequency and amplitude distributions, radiation patterns, and ther- 
mal, pressure, and acoustic medium dependences were explored. 5 
figures. (RWR) 


28407 Anisotropic ionization loss of electrons in a molybdenum 

crystal. Gomoyunova, M.V.; Zaslavskii, S.L.; Pronin, LI. (A. 
F. Ioffe Physicotechnical Institute, Academy of Sciences of the 
USSR, Leningrad). Sov. Tech. Phys. Lett. (Engl. Transi.); 4: No. 7, 
349-350(Jul 1978). 

It was found that the inelastic reflection of electrons from Mo 
depended on the orientation of the incident beam with respect to the 
crystallographic axes. Electrons of energies 0.6, 1.0, and 1.5 keV 
were used.(AIP) 


28408 Method for accelerating the iterative solution of a class of 
Fredholm integral equations. Allen, R.C. (Univ. of New Mexico, 
Albuquerque); Wing, G.M. J. Optimization Theory Appl.; 24: No. 1, 5- 
27(Jan 1978). 

The synthetic method of transport theory is extended to a 
large class of integral equations. Convergence and divergence prop- 
erties of the algorithm are studied analytically, and numerical exam- 

les are presented which demonstrate the expected theoretical be- 
vior. It is shown that, in some instances, the computational advan- 
tage over the familiar Neumann approach is substantial. 3 tables. 


28409 Nucleon-meson transport calculations. Alsmiller, R.G. Jr. 
(Oak Ridge National Lab., TN). Astrophys. Space Sci. Libr.; 59: 139- 
167(1976). 
A review of medium- and high-energy nucleon-meson trans- 
rt calculations carried out at the Oak Ridge National Laboratory 
in the past several years is presented. 
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28410 Nuclear fragmentation in therapeutic and diagnostic stud- 
ies with heavy ions. Chatterjee, A.; Tobias, C.A.; Lyman, J.T. (Univ. 
of California, Berkeley). Astrophys. Space Sci. Libr.; 59: 169- 
191(1976). 

Nuclear fragmentation of high energy heavy ion beams is 
considered from the point of view of biomedical interest. (GHT) 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 28421 


28411 (ORNL/CSD/TM—72) Sample problems for the novice 
user of the AMPX-II system. Ford, W.E. III; Roussin, R.W.; Petrie, 
L.M.; Diggs, B.R.; Comolander, H.E. (Oak Ridge National Lab., 
TN (USA)). Jan 1979. Contract W-7405-ENG-26. 206p. Dep. NTIS, 
PC A10/MF AOl. 

Contents of the IBM version of the APMX system distributed 
by the Radiation Shielding Information Center (APMX-II) are de- 
scribed. Sample problems which demonstrate the procedure for 
implementing AMPX-II modules to generate point cross sections; 
generate multigroup neutron, photon production, and photon inter- 
action cross sections for various transport codes; collapse multigroup 
cross sections; check, edit, and punch multigroup cross sections; and 
execute a one-dimensional discrete ordinates transport calculation 
are detailed. 25 figures, 9 tables. 


28412 Gamma-ray dose rate conversion and buildup factors. 
Shure, K. (Bettis Atomic Power Lab., West Mifflin, PA). Nucl. Sci. 
Eng.; 69: No. 3, 432-436(Mar 1979). 

The gamma-ray flux-to-dose-rate conversion factor set in the 
new American National Standard has a significantly different vari- 
ation with energy than earlier sets. An evaluation was made of the 
effect that such differences have on gamma-ray dose rate buildup 
factors and on gamma-ray dose rates. 4 tables. 


28413 Tchebycheff-fitted berger coefficients for Eisenhauer— 
Simmons gamma-ray buildup factors in ordinary concrete. Chilton, 
A.B. (Univ. of Illinois, Urbana). Nucl. Sci. Eng.; 69: No. 3, 436- 
438(Mar 1979). 

Coefficients are given for the two-parameter Berger empirical 
formula fitted to air kerma and concrete kerma buildup factor data 
provided by Eisenhauer and Simmons (E—S). The fit is such as to 
minimize the maximum deviation of the resulting formula predictions 
from the basic E—S data. Comparison with similar work by others is 
provided. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 26288, 28371, 28411 


28414 (CEA-CONF—3834(Pt.1)) TRIPOLI 01, a three-dimen- 
sional polykinetic Monte Carlo program. Pt.1. Presentation of the 
TRIPOLI code. Baur, A.; Bourdet, L.; Gonnord, J.; Nimal, J.C.; 
Vergnaud, T. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France). Dept. des Reacteurs a Eau). Jan 
1977. vp. (In French). (CONF-7610162—P1). Dep. NTIS (US Sales 
only). 

From Seminar workshop on the Monte Carlo code TRIP- 
OLI; Las Vegas, NV, USA (17 Oct 1976). 

TRIPOLI is a package of programs intended for solving the 
neutron polykinetic transport in any three-dimensional geometry. It 
is written in FORTRAN for IBM computers and the 400 kilo octets 
are not overflown (buffers excluded). The Monte Carlo method is 
used. Particular emphasis is put on the problems of reducing the 
calculating time through two different ways: weighting or smooth- 
ing techniques have been used for processing the strong attenuations 
with a reasonable computer time consumption, and the quantities 
have been pre-calculated to reduce to a maximum the simulation 
time. TRIPOLI has been conceived to solve a large scale of neutron 
propagation problems involving fast neutrons (calculation of radi- 
ation damage in materials, biological dose or inelastic y production), 
slow neutrons (mechanical structure activation, neutron flux on 
control chambers or sources of capture y radiation); near the cores 
(materials irradiation inside power or experimental reactors) or at 
large distances from the sources (activation of the secondary fluid or 
radiation streaming through the shields). Three new possibilities 
appear in TRIPOLI 2: calculations in unsteady operation, point 
calculations of the reaction rates using the method of ‘the shockless 
flux after the shock’, and the FINE RESPONSE method in opposi- 
tion to INTEGRAL RESPONSES. 


28415 (CEA-CONF—3834(Pt.2)) TRIPOLI 01, a three-dimen- 
sional polykinetic Monte Carlo program. Pt.2. Constant data input and 
results obtained for a complex bench-mark example. Baur, A.; Bour- 
det, L.; Gonnord, J.; Nimal, J.C.; Vergnaud, T. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France). Dept. des Reacteurs a Eau). Jan 1977. 165p. (In French). 
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(CONF-7610162—P2). Dep. NTIS (US Sales Only), PC A08/MF 
AOl. 


From Seminar workshop on the Monte Carlo code TRIP- 
OLI; Las Vegas, NV, USA (17 Oct 1976). 

Some properties of the sub-routines included in TRIPOLI for 
the constant data input are briefly reviewed. The bench-mark exam- 
ple then proposed is a problem of the contour lines of a neutron- 
opaque shield. The example is derived from activation calculations 
for the secondary sodium in a fast reactor provided with an integrat- 
ed shield of Phenix type. The dimensions have been reduced so as 
the geometry to be simplified, and the constant data load reduced. 
Besides the rate of **Na formation by capture in the exchanger 
region, the attenuation of various detector <—o all along the 
neutron trajectory was taken into account. detectors chiefly 
used were: Rh activation from (n,n’) reactions for fast neutron 
detection, the activation Mn detectors, either bare or under cadmi- 
um, for detecting thermal and epithermal neutrons respectively . 


28416 (CEA-CONF—3952) Approximate solutions of the two- 
dimensional integral transport equation by collision probability meth- 
ods. Sanchez, R. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 
- Saint-Paul-les-Durance (France). Dept. des a a Eau). 1977. 
47p. Dep. NTIS (US Sales Only), PC A04/MF A' 

A set of approximate solutions for the eis two-dimen- 
sional neutron transport problem has been developed using the 
Interface Current formalism. The method has been applied to regu- 
lar lattices of rectangular cells containing a fuel pin, cladding and 
water, or homogenized structural material. The cells are divided into 
zones which are homogeneous. A zone-wise flux expansion is used to 
formulate a direct collision probability problem within a cell. The 
coupling of the cells is made by making extra assumptions on the 
currents entering and leaving the interfaces. Two codes have been 
written: the first uses a cylindrical cell model and one or three terms 
for the flux expansion; the second uses a two-dimensional flux 
representation and does a truly two-dimensional calculation inside 
each cell. In both codes one or three terms can be used to make a 
space-independent expansion of the angular fluxes entering and 
leaving each side of the cell. The accuracies and computing times 
achieved with the different approximations are illustrated by numeri- 
cal studies on two benchmark programs. 


28417 (CONF-780858—5) Sensitivity analysis applied to an inte- 
gral test of niobium cross sections. Ingersoll, D.T.; Wehring, B.W. 
(Oak Ridge National Lab., TN (USA); Illinois Univ., Urbana 
(USA)). 1978. Contract W-7405-ENG-26. llp. Dep. NTIS, PC A 
PCA02/MF AO1. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

Simultaneous neutron and gamma-ray measurements were 
made of the leakage spectra from a ***Cf spontaneous fission source 
located at the center of a solid, 9.6-cm thick, spherical shell of 
niobium. The NE-213 data were unfolded above 1 MeV and com- 
pared on an absolute basis to one-dimensional transport calculations; 
thus, an integral test of Nb cross section data and multi-group 
processing was made. Several neutron--gamma-ray coupled cross 
section sets were investigated including the fine group VITAMIN-C 
library. Calculations based on ENDF/B-III and -IV data were in 
good agreement with the measured neutron spectrum below 10 
MeV, but diverged from the measurement above 10 MeV. ENDF/ 
B-III data were in generally good agreement with the gamma-ray 
measurement, while ENDF/B-IV gave an overestimation of the 
leakage. Sensitivity analysis showed that inelastic reactions were the 
dominant gamma-ray production mechanism for Nb, and that the 
gamma-ray leakage had much larger cross section sensitivities than 
the neutron leakage. On the basis of this integral test, it is suggested 
that a reevaluation of ENDF/B-IV Nb data for inelastic processes 
above 1 MeV and all processes above 10 MeV be made. 7 figures. 


28418 (LA-UR—78-2457) Uncertainty analysis for secondary 
energy distributions. Gerstl, S.A.W. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 12p. (CONF- 
780858—4). Dep. NTIS, PC A02/MF AO1. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

Portions of document are illegible. 

In many transport calculations the integral design parameter 
of interest (response) is determined mainly by secondary particles 
such as gamma rays from (n,’y) reactions or secondary neutrons from 
inelastic scattering events or (n,2n) reactions. Standard sensitivity 
analysis usually allows to calculate the sensitivities to the production 
cross sections of such secondaries, but an extended formalism is 


needed to also obtain the sensitivities to the energy distribution of 
the generated secondary particles. For a 30-group standard cross- 
section set 84% of all non-zero table positions pertain to the descrip- 
tion of secondary energy distributions (SED's) and only 16% to the 
actual reaction cross sections. Therefore, any sensitivity/uncertainty 
analysis which does not consider the effects of SED's is incomplete 
and neglects most of the input data. This paper describes the 
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methods of how sensitivity profiles for SED’s are obtained and used 
to estimate the uncertainty of an integral response due to uncertain- 
ties in these SED’s. The detailed theory is documented elsewhere 
and implemented in the LASL sensitivity code SENSIT. SED 
sensitivity profiles have proven particularly valuable in cross-section 
uncertainty analyses for fusion reactors. Even when the production 
cross sections for secondary neutrons were assumed to be without 
error, the uncertainties in the energy distribution of these secondar- 
ies produced appreciable uncertainties in the calculated tritium 
breeding rate. However, complete error files for SED's are presently 
nonexistent. Therefore, methods will be described that allow rough 
error estimates due to estimated SED uncertainties based on integral 
SED sensitivities. 


28419 (ORNL/TM—6594) User's guide for the JULIET module 
of the FORSS sensitivity and uncertainty analysis code system. 
Lucius, J.L.; Oblow, E.M.; Cunningham, G.W. III. (Oak Ridge 
National Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 
55p. Dep. NTIS, PC A04/MF AOl1. 

JULIET is the FORSS module that calculates generalized 
sources, responses (e.g., criticality, reaction rate ratios, reactivity 
worths), normalization parameters and sensitivity coefficients. 
JULIET is organized into execution paths which are in effect 
submodules. This design permits a problem to be segmented for 
solution at the user's discretion (i.e., multiple entry points). JULIET 
normally operates with fluxes generated by the FORSS version of 
ANISM; however, the execution path concept permits interaction 
with other neutronics codes such as DOT and VENTURE. The 
proposed CCCC file MATXS is the cross-section data base for 
JULIET permitting the calcuation of sensitivity coefficients with 
respect to partial cross sections. The sensitivity coefficients calculat- 
ed by JULIET are placed in the proposed CCCC file SENPRO 
where they may be accessed by other modules in the FORSS system 
or transmitted to other installations. 1 figure. 


28420 (UTNL-R—0046, pp 38-43) Monte Carlo method for neu- 
tron transport problems. Asaoka, T. (Japan Atomic Energy Research 
Inst., Tokai, I. Tokai Research Establishment). Jun 1977. (In Japa- 
nese). 

From Meeting on heat and structures in nuclear engineering, 
and symposium on numerical analysis of transport and diffusion 
phenomena in nuclear engineering; Tokai, Ibaraki, Japan (16 Mar 
1977). 


Some methods for decreasing variances in Monte Carlo neu- 
tron transport calculations are presented together with the results of 
sample calculations. A general purpose neutron transport Monte 
Carlo code "MORSE" was used for the purpose. The first method 
discussed in this report is the method of statistical estimation. As an 
example of this method, the application of the coarse-mesh rebalance 
acceleration method to the criticality calculation of a cylindrical fast 
reactor is presented. Effective multiplication factor and its standard 
deviation are presented as a function of the number of histories and 
comparisons are made between the coarse-mesh rebalance method 
and the standard method. Five-group neutron fluxes at core center 
are also compared with the result of S4 calculation. The second 
method is the method of correlated sampling. This method was 
applied to the perturbation calculation of control rod worths in a fast 
critical assembly (FCA-V-3) Two methods of sampling (similar 
flight paths and identical flight paths) are tested and compared with 
experimental results. For every case the experimental value lies 
within the standard deviation of the Monte Carlo calculations. The 
third method is importance sampling. In this report a biased selection 
of particle flight directions is discussed. This method was applied to 
the flux calculation in a spherical fast neutron system surrounded by 
a 10.16 cm iron reflector. Result-direction biasing, path-length 
stretching, and no biasing are compared with S8 calculation. 


28421 Neutron—photon multipgroup cross sections for neutron 
energies = 60 MeV. Alsmiller, R.G. Jr.; Barish, F. (Oak Ridge 
National Lab., TN). Nucl. Sci. Eng.; 69: No. 3, 378-388(Mar 1979). 
Multigroup cross sections (47 n groups, 21 gamma-ray 
groups) in ANISN format for neutron energies from thermal to 60 
MeV and for the elements hydrogen, '°B, ''B, carbon, oxygen, 
silicon, calcium, chromium, iron, and nickel are described. A Ps 
Legendre expansion is used at energies = 14.9 MeV, and a Ps 
Legendre expansion is used at energies = 14.9 MeV. Below 14.9 
MeV, the cross sections are from the Radiation Shielding Informa- 
tion Center's fusion energy cross-section library. Above this energy, 
differential elastic scattering cross-section data from optical model 
calculations are used, and differential nonelastic scattering data from 
the intranuclear-cascade-evaporation model are used. Calculated re- 
sults of the dose equivalent versus depth in the shield from a point 
isotropic source at the center of a 366-cm-thick spherical shell heavy 
concrete (density = 3.6 g cm-*) shield are presented. The energy 
distribution of the source neutrons is approximately that from a 
Li(D,n) neutron radiation damage facility. 10 figures, 5 tables. 
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MEDICAL PHYSICS 


28422 H and D curves of screen—film systems: factors affecting 
their dependence on x-ray energy. Vyborny, C.J. (Kurt Rossmann 
Laboratories for Radiologic Image Research, The Department of 
Radiology, and The Franklin McLean Memorial Research Institute, 
The University of Chicago, Chicago, Illinois 60637). Med. Phys.; 6: 
No. 1, 39-44(Jan 1979). 

The sensitometric properties of radiographic screen—film 
systems are investigated with regard to their dependence on x-ray 
energy. Sensitometric measurements and a heuristic model for densi- 
ty formation are used to show that variation in the relative amount 
of light emitted by front and back screens may be the most important 
factor influencing the change in system H and D curves with x-ray 
energy. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 28412, 28421 


28423 (BNL—25200) Status of the Dosimetry File for ENDF/B- 
V. Magurno, B.A. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 22p. (CONF-781180—3). Dep. 
NTIS, PC A02/MF AO1. 

From International symposium on the decommissioning of 
nuclear facilities; Vienna, Austria (13 Nov 1978). 

The ENDF/B-V Dosimetry File is nearing completion with a 
target release date of March, 1979. The renormalization problems 
caused by the change in 7°°U (n,f) standard cross section to the 
Dosimetry File have been overcome. The addition of Covariance 
Files to the Dosimetry reactions fulfills one of the major recommen- 
dations of the last meeting. 


28424 (UCRL—81889) Albedo-neutron dosimetry studies at 
Lawrence Livermore Laboratory. Hankins, D.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nov 1978. Contract 
W-7405-ENG-48. 12p. (CONF-7810121—1). Dep. NTIS, PC A02/ 
MF AOl1. 

From 7. workshop on personnel neutron dosimetry; Berkeley, 
UK (23 Oct 1978). 

This report summarized studies performed since the last 
workshop meeting. The studies have been divided into four sections: 
(1) the relative response of Hankins-type albedo-neutron dosimeters 
made of cadmium and boron; (2) the effect of distance from the body 
on the response of albedo-neutron dosimeters; (3) the use of the ratio 
of the top to bottom TLDs to determine the calibration factor for 
albedo-neutron dosimeters; and (4) neutron survey at a power reac- 
tor and at a neutron radiography facility. 


SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 25913, 27060, 27178, 27289, 
27290, 28444 


28425 Double exchange and small-polaron hopping in magnetic 
semiconductors. Liu, N.L.H.; Emin, D. (Department of Physics, 
Univesity of California, Riverside, California 92502). Phys. Rev. Lett.; 
42: No. 1, 71-74(1 Jan 1979). 

A many-electron approach to double exchange with explicitly 
considers the indistinguishability of mobile and valence electrons has 
been developed. The theory is applied to small-polaron motion in 
magnetic systems. The temperature dependence of the small-polaron 
mobility in antiferromagnets is shown to differ significantly from 
that in paramagnets and ferromagnets. 


28426 Mutual (isothermal) diffusion in binary hard-sphere mix- 
tures: the effects of the onsager reciprocity relations. Kincaid, J.M. 
(Los Alamos Scientific Lab., NM). Phys. Lett.; 64: No. 5, 429-432(23 
Jan 1978). 

The mutual diffusion coefficients of the Revised Enskog 
Theory of van Beijeren and Ernst and the Standard Theory of 
Thorne are compared. The former theory is consistent with the 
Onsager Reciprocity Relations while the latter is not. The diffusion 
constant of the Revised Theory is found to be as much as 30% larger 
than that predicted by the Standard Theory. 


28427 Theory of x-ray edges. Dow, J.D. (Univ. of Illinois, 
Urbana). Nuovo Cim., B; 39: No. 2, 465-469(11 Jun 1977). 

The current status of the theory of X-ray edges is reviewed, 
including the predictions of threshold exponents by means of sum 
rules and the recent exact solutions of the Nozieres-de Dominicis 
model. 





MAY 31, 1979 


28428 Microscopic derivation of domain walls. Bishop, A.R.; 
Domany, E.; Krumhansl, J.A. (Cornell Univ., Ithaca, NY). Ferroe- 
lectrics; 16: 183-186(1977). 

A variational calculation yields an eigenstate representing a 
domain wall-type solution for various quantum-mechanical spin 
models. Heisenberg Hamiltonians with local and exchange aniso- 
tropy, and an Ising model in a transverse field (including its critical 
regime) are discussed in detail. The domain walls are viewed as 
localized solutions of non-linear equations. The extent to which the 
results for the transverse field Ising model may be mapped on to a 
currently interesting double well anharmonic lattice problem is 
analysed. 


28429 Fringe spacing measurements of lattice imaging micro- 
graphs. Wu, C.K. pp 182-183 of 35. annual proceedings of Micros- 
copy Society of America. Bailey, G.W. (ed.). Berkeley, CA; Univ. of 
California (1977). 

Lattice imaging has been utilized in order to detect localized, 
plane-by-plane variations in composition through correspondence 
with fringe spacing variations in the image. In this way direct 
observations concerning defects and phase transformation processes 
in materials are obtained. Three different methods were employed: 
(a) microdensitometer trace analysis; (b) optical diffraction; and (c) 
direct measurements from enlarged micrographs. (GHT) 


28430 Radial distribution function of a hard-sphere solid. Kin- 
caid, J.M. (State Univ. of New York, Stony Brook,); Weis, J.J. Mol. 
Phys.; 34: No. 4, 931-938(1977). 

New Monte Carlo estimates of the radial distribution function 
of a hardsphere solid are given, along with a simple analytic approxi- 
mation for that function. The approximation is useful over a wider 
range of densities than that developed earlier by one of us. 


SOLID STATE PLASMA 


28431 Magnetostriction of an electron-hole drop in Ge. Wolfe, 
J.P.; Markiewicz, R.S.; Furneaux, J.E.; Kelso, S.M.; Jeffries, C.D. 
(Lawrence Berkeley Lab., CA). Phys. Status Solidi; 83: No. 305, 305- 
312(1977). 

By infrared imaging the shape of a strain-confined electron- 
hole drop in germanium is measured in an applied magnetic field, H 
= 22 kOe. A considerable distortion from sphericity is observed for 
all field orientations and stress geometries studied. It is found that in 
most cases the drop flattens along the field direction. For H absolute 
value of <111> (applied stress) the drop shape depends markedly 
on the position of the light excitation spot on the crystal. The 
dimension parallel to the field decays more rapidly than the perpen- 
dicular dimension. The data strongly support a dynamic interpreta- 
tion in which the recombination currents of electrons and holes give 
rise to field-induced distortion. 


SUPERCONDUCTIVITY 


GENERAL THEORY 


28432 Theory of phase transitions in nonequilibrium supercon- 
ductors with a tunnel injection of quasiparticles. Elesin, V.F.; Lev- 
chenko, E.B. (Engineering-Physics Institute, Moscow). Sov. Phys. - 
Solid State (Engl. Transl.); 20: No. 8, 1419-1422(Aug 1978). 

Nonequilibrium state of a superconductor created by the 
tunnel injection of quasiparticles is studied. It is shown that the 
dependence of the superconductor gap on the applied voltage is a 
many-valued function. In particular, three branches of the depen- 
dence A (V) can be defined beginning from a critical voltage V/sub 
c/: the first branch describes a decreasing dependence of A on V, the 
second branch describes an increasing dependence, and the third 
branch yields A=0. A many-valued dependence A (V) leads to an S- 
type current—voltage characteristic of a tunnel junction and to the 
filamentation of the current in the junction, i.e., to stratification into 
regions with different values of the order parameter. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 27113, 27164, 27165, 27168, 
27183, 27190, 27456, 27460 


28433 (LA-UR—78-2481) Initiation and propagation of normal 
zones in a force-cooled tubular superconductor. Hoffer, J.K. (Los 
Alamos Scientific Lab., NM (USA)). 28 Sep 1978. Contract W-7405- 
ENG-36. 7p. (CONF-780952—30). Dep. NTIS, PC A02/MF AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

A numerical analysis has been performed on the time-depend- 
ent equations of heat balance, gas convection, pressure drop, and 
mass-flow rate for supercritical helium gas flowing through a tubular 
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superconductor. Three dimensional graphs of wall temperature, gas 
temperature, and mass-flow rate as functions of position and time are 
used to show the evolution of normal zones. In contrast to other 
methods of studying stability in superconductors by a quasi-steady- 
state analysis of critical-sized normal zones (minimum propagating 
zone), our analysis shows that stability is influenced by both the 
magnitude and the time dependence of the disturbance. As the 
current is increased in a system subjected to certain types of thermal 
disturbances, propagating normal zones may originate at positions 
well downstream from the site of the disturbance. At higher cur- 
rents, propagating zones may originate both downstream and at the 
disturbed site, coalescing into a large propagating normal zone. With 
certain types of disturbances (such as an extraneous heat source over 
a short length of conductor), higher critical currents may be reached 
by fast current ramping, while with other types of disturbances (such 
as self heating in a degraded section of conductor), slow current 
ramping leads to higher critical currents. 


THEORETICAL PHYSICS 


28434 Comments on the theory of dipolar fluids. Ramshaw, J.D. 
(Theoretical Division, University of California, Los Alamos Scientif- 
ic Laboratory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 70: 
No. 3, 1577-1578(1 Feb 1979). 

The theory of dipolar fluids posbulated by Chan, Mitchell and 
Ninham is commented upon.(AIP) 


GENERAL AND MISCELLANEOUS 


28435 (AD-A—055325) The Dynamic Theory, a new view of 
space, time, and matter. Research report. Williams, P.E. (Naval 
Academy, Annapolis, MD (USA). Div. of Engineering and Weap- 
ons). Mar 1978. 200p. (USNA-EW—6-78). NTIS PC A09/MF AOl1. 

The proposed Dynamic Theory adopts generalizations of the 
three classical thermodynamic laws and is shown to produce a 
unique unifying effect by displaying that the fundamental principles 
of Newtonian and relativistic mechanics, Einstein's General Theory, 
Maxwell's electromagnetism, thermodynamics, and quantum effects 
occur as special cases. This not only reduces the number of funda- 
mental assumptions but presents a new view of the interrelationship 
of the different branches of physics. 


28436 (N—78-24895) On the limit dynamics of systems with 
infinite multiple degrees of freedom. Braun, W.A. (Eidgenoessische 
Technische Hochschule, Zurich (Switzerland)). 1977. 73p. (DISS— 
5897). NTIS PC A04/MF AOl1. 

By using N~* phi (g sub i - g sub j) regular pair interactions, it 
is shown that, for n approaching infinity, the Vlasovdynamics is the 
omega meson resonances -limit of the classical canonical N-particle- 
dynamics. Propagation of molecular chaos holds in this limit and the 
fluctuations converge to a Gaussian stochastic process, which is, 
however, non-Markovian. A model of a nerve membrane is studied 
in the limit of singular interaction with Fermion reservoirs. The 
resulting axon equations have the same structure as the Hodgkin 
Huxley equations. Recently proven theorems are used on nonlinear 
diffusion equations to show the existance of a propagating pulse 
solution. 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 28299 


28437 (DOE/ER/70004—227) Holography explained in the lan- 
guage of potential scattering. Csonka, P.L. (Stanford Univ., CA 
(USA). Stanford Synchrotron Radiation Lab.). Apr 1978. Contract 
EY-76-S-06-2230-004. 34p. (RLO—2230/T4-227). Dep. NTIS, PC 
A03/MF AOl1. 

Holography is explained in the language of potential scatter- 
ing kinematics (whereas usually the formalism of wave optics is 
used). This approach is probably more natural for those who were 
trained as atomic, nuclear, etc., physicists, but are now attracted by 
the possibility of x-ray holography. Classical optical instruments are 
hardly mentioned, and the approximations usually connected with 
them are not used. Many of the results derived in this report are not 
new. 5 figures 


28438 Moment recursions and the Schroedinger problem. Rich- 
ardson, J.L.; Blankenbecler, R. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 19: 
No. 2, 496-502(15 Jan 1979). 

We present new techniques for attacking the Schroedinger 
eigenvalue problem. They are based on asymptotic solutions to an 
exact set of recursion relations satisfied by moments of the coordi- 
nate operator. We apply these techniques to the generalized anhar- 
monic oscillator H = P*® + X/sup tsM/ and show how to compute 
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the energy levels, all of the moments <X/sup N/>, and the value 
of the wave function and its derivatives at the origin. We specialize 
to the case M = 2 to obtain accurate numerical results for the low- 
lying energy levels as well as (all) the moments. We also discuss the 

case V (x) = dx? + x* Transition moments are then treated in the 
same manner. 


28439 Theory of atomic motion in a resonant electromagnetic 
wave. Cook, R.J. (University of California, Lawrence Livermore 
Laboratory, Livermore, California 94550). Phys. Rev. Lett.; 41: No. 
26, 1788-1791(25 Dec 1978). 

A new theory of atomic motion in a resonant standing or 
traveling electromagnetic wave is presented. It is shown that, when 
effects of spontaneous emission are negligible, the motion of a two- 
level atom in the resonant radiation is determined by two noninter- 
fering wave functions, each of which satisfied a time-dependent 
Schroedinger equation with time-independent potential energy. An 
experiment is proposed to test the theory. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 28444 


28440 General flat four-dimensional world pictures and clock 
systems. Hsu, J.P.; Underwood, J.A. (NRC Senior Research Asso- 
ciate). Found. Phys.; 8: No. 11, 833-843(Nov 1978). 

We explore the mathematical structure and the physical im- 
plications of a general four-dimensional symmetry framework which 
is consistent with the Poincare—Einstein principle of relativity for 
physical laws and with experiments. In particular, we discuss a four- 
dimensional framework in which all observers in different frames use 
one and the same grid of clocks. The general framework includes 
special relativity and a recently proposed new four-dimensional 
symmetry with a nonuniversal light speed as two special simple 
cases. The connection between the properties of light propagation 
and the convention concerning clock systems is also discussed, and is 
seen to be nonunique within the four-dimensional framework. 


OPTICS 
REFER ALSO TO CITATION(S) 28437 


STATISTICAL PHYSICS AND THERMODYNAMICS 


28441 Exact hard-disk free volumes. Hoover, W.G.; Hoover, 
N.E.; Hanson, K. (Department of Applied Science, University of 
California at Davis/Livermore, and Lawrence Livermore Labora- 
tory, Livermore, California 94550). J. Chem. Phys.; 70: No. 4, 1837- 
1844(15 Feb 1979). 

Properties of exact hard-disk free volumes are determined by 
a combination of analytical and numerical techniques. Both the high- 
density fluid phase and the lower-density fluid phase are treated. 
These one-particle free volumes are used to verify known thermody- 
namic information for hard disks and to calculate the shear modulus 
for the hard-disk solid phase. The free volumes are also compared to 
approximate free-volume estimates made from the known hard-disk 
entropy. The statistical distributions of free volume and free surface 
(perimeter of the free volume) are studied. The percolation transi- 
tion, at which the free-volume changes from extensive to intensive, is 
found to occur at about one-third oft the freezing density. 


28442 Long-time correlation effects on displacement distribu- 
tions. Alder, B.J.; Alley, W.E. (Lawrence Livermore Laboratory, 
University of California, Livermore, California). J. Stat. Phys.; 19: 
No. 4, 341-347(Oct 1978). 

The distribution of displacements in a fluid of hard disks is 
found by molecular dynamics to be non-Gaussian in the long-time 
limit, as surmised from the moments of the distribution that yield 
divergent diffusion and Burnett coefficients. On the other hand, for 
the Lorentz gas of hard disks, the distribution of displacements is 
Gaussian in the long-time limit and the diffusion coefficient exists, 
though the autocorrelation functions have power law tails, which 
lead to divergent Burnett coefficients. 


ELECTRICITY AND MAGNETISM 


28443 (UCRL—81437) Theorems about maximum radiation and 
zero scattering of the linear lossy antenna. Bevensee, R.M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 25 Jul 1978. 
Contract W-7405-ENG-48. 6p. (CONF-781123—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on antenna and propagation; London, UK 
(28 Nov 1978). 

The general linear, lossy N-port antenna is treated; it is 
embedded in a linear, lossless reciprocal medium with linear passive 
loads attached to all ports except, perhaps, the driving port, where a 
generator might instead be connected. The excitation is assumed to 
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vary as exp(jwt). The antenna is analyzed as a two-port device, with 
fixed, arbitrary loads at the other ports. Position-dependent surface 
impedance is allowed. As a transmitter, it is driven from Port 1, with 
Z/sub L2/ variable at “control” Port 2. As a scatterer, Z/sub L2/ is 
arbitrarily fixed and the total scattered poweer is studied vs. Z/sub 
LI/. It is assumed that the dimensions of Port 1 and 2 are small 
compared to the wavelength. The antenna may be connected to or 
disconnected from other lossless bodies, including a lossless earth. 3 
figures. (RWR) 


28444 Electromagnetism and gravitation. Teller, E. (Lawrence 
Livermore Lab., CA). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 7, 2664- 
2666(Jul 1977). 
Generation of electric fields in rapidly rotating insulators is 
discussed and calculated. An interesting effect is expected in TIC]. A 
sible 4 Spee am of magnetic fields near rapidly rotating gravitat- 
ing bodies is proposed. The simple suggestion made here would lead 


to magnetic fi Cicer Ids of negligible magnitude. 2 tables. 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 28299 


28445 Analytic results for asymmetric random walk with expo- 
nential transition probabilities. Gutkowicz-Krusin, D.; Procaccia, I.; 
Ross, J. (Department of Chemistry, Massachusetts Institute of Tech- 
nology). J. Stat. Phys.; 18: No. 5, 525-541(Nov 1978). 

We present here exact analytic results for a random walk on a 
one-dimensional lattice with asymmetric, exponentially distributed 
jump probabilities. We derive the generating functions of such a 
alk for a perfect lattice and for a lattice with absorbing boundaries. 
We obtain solutions for some interesting moment properties, such as 
mean first passage time, drift velocity, dispersion, and branching 
ratio for absorption. The symmetric exponential walk is solved as a 
special case. The scaling of the mean first passage time with the size 
of the system for the exponentially distributed walk is determined by 
the symmetry and is independent of the range. 


FUSION ENERGY 


28446 (NTIS/PS—78/0921) Electron beam fusion (a bibliogra- 
phy with abstracts). Report for 1964—August 1978. Reimherr, G.W. 
(National Technical Information Service, Springfield, VA (USA)). 
Sep 1978. 94p. 

The bibliography cites research reports on using electron 
beams to initiate fusion as an alternative to laser fusion. (This 
updated bibliography contains 87 abstracts, 16 of which are new 
entries to the previous edition.) 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


28447 (CEA-R—4899) Study of interaction and heating mecha- 
nisms in a deuterium laser created plasma. Saleres, A. (CEA Centre 
d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France); Paris-11 
Univ., 91 - Orsay (France)). Jan 1978. 352p. (In French). Dep. NTIS 
(US Sales Only), PC A16/MF AO1. 

Theoretical and experimental studies about absorption, reflec- 
tion, diffusion, emission and heating, involved in the interaction of 
neodymium or 5300 A lasers beams with a deuterium ice, are 
presented. Nanosecond pulses are delivered by the laser and total 
intensity is varied from 10"* W/cm? to 10° W/cm”. Investigations of 
a laser plasma has been undertaken with harmonic generation. Laser 
intensity and density scale length in the vicinity of nc/4 and nc have 
been measured. Harmonic emissions have been correlated with re- 
flection of the laser beam, expansion of ions and neutron emission. It 
appears that 3,5x10'* W/cm? is both the threshold for nonlinear 
interaction mechanisms and non-linear heating of the plasma. 


28448 (COO—2218-123) Alpha heating in toroidal devices. 
Miley, G.H. (Illinois Univ., Urbana (USA). Fusion Studies Lab.). 
1978. Contract EY-76-S-02-2218. 7p. (CONF-780953—9). Dep. 
NTIS, PC A02/MF A011. 

From 10. symposium on fusion technology; Padova, Italy (4 
Sep 1978). 

Ignition (or near-ignition) by alpha heating is a key objective 
for the achievement of economic fusion reactors. While good con- 
finement of high-energy alphas appears possible in larger reactors, 
near-term tokamak-type ignition experiments as well as some con- 
cepts for small reactors (e.g., the Field-Reversed Mirror or FRM) 
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potentially face marginal situations. Consequently, there is a strong 
motivation to develop methods to evaluate alpha losses and heating 
profiles in some detail. Such studies for a TFTR-size tokamak and 
for a small FRM are described here. 


28449 (COO—4231-2) Radiofrequency heating design study for 
TNS. Pridgeon, T.H. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Fusion Power Systems Dept.). Mar 1978. Contract EG-77- 
C-02-4231. 93p. (WFPS-TME—077). Dep. NTIS, PC A05/MF AO1. 

This report is divided into two sections, corresponding to two 
different phases of a research and design study. In the first section, a 
brief comparison study is presented of the various RF heating 
methods under consideration for tokamak application. These meth- 
ods include: electron cyclotron resonance heating (ECRH), lower 
hybrid heating, ion cyclotron range of frequencies heating (ICRF), 
ion cyclotron resonance heating (ICRH), magnetoacoustic wave 
heating, and shear Alfven wave heating. Each method is examined 
according to the type(s) of plasma waves involved, wave propaga- 
tion and accessibility, dominant absorption processes, possible cou- 
pling structures, expected efficiencies, and expected engineering 
difficulties. A specific tokamak application was chosen to provide 
self-consistent boundary conditions for the study. The second part of 
this report deals with the application of ICRF to TNS. Although 
coupling theory for ICRF is very uncertain at this time for devices 
as large as TNS, waveguides operating at a frequency equal to twice 
the deuteron cyclotron frequency are considered as possible cou- 
pling structures. A possible design is presented that has been arrived 
at through consideration of several factors. 


28450 (N—78-24940) Tokamak experiments on JIPP T-2 with 
pulsed gas injection. Toi, K.; Itoh, S.; Fujita, J.; Kadota, K.; Kawa- 
hata, K. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Feb 1978. 
42p. (IPPJ—322). NTIS PC A03/MF AOl. 

The confinement of Tokamak plasma was investigated in the 
wide range of electron density from 10 to 50 trillion/cu cm by using 
the pulsed gas injection. The gross energy confinement time in- 
creases with increase of electron density and reaches 14 msec. The 
averaged effective ionic charge derived from plasma conductivity is 
about | to 2 in the regime of small streaming parameter. The ratio of 
ion temperature to electron one is in the range greater than 0.5. This 
fact means that the ion energy confinement time is greater than the 
electron-ion energy relaxation time. Excessive injection of cold 
neutral gas excites m = 2 MHD oscillations. Much more gas 
injection leads to the remarkable cooling of plasma periphery and 
disruptive instabilities. These MHD oscillations and disruptive insta- 
bilities were suppressed by the heating of plasma periphery with the 
second rapid rise of plasma current. 


28451 (ORNL/TM—6704) Influence of globalmagnetic o- 
bations on plasma behavior in Elmo Bumpy Torus. Quon, B.H.; 
Dandl, R.A.; Colestock, P.L.; :Bieniosek, F.M.; Ikegami, H. (Oak 
Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 33p. Dep. NTIS, PC A03/MF A0O1. 

The sensitivity of plasma confinement to magnetic field error 
effects has been tested experimentally using externally introduced 
global field errors on the ELMO Bumpy Torus (EBT). Below a 
critical error field (6B/sub r//B)/sub cr/ of = to 0.6-1 x 107° the 
plasma was observed to be essentially free from convective cells, 
toroidal currents, and instabilities. This observed critical value is 
comparable to a neoclassical critical field error (6B/sub r//B)/sub 
cr/ ~ = rho/R, the ratio of the ion Larmor radius to the major 
radius of the torus. 


28452 (RL—78-036) Megagauss magnetic field profiles in laser 
produced plasmas. Raven, A.; Willi, O.; Rumsby, P.T. (Oxford Univ. 
(UK). Dept. of Engineering Science). May 1978. 12p. Dep. NTIS 
(US Sales Only), PC A02/MF AOl. 

Measurement of spatial profiles of self generated magnetic 
fields in Nd:laser produced plasmas have been made with high 
temporal and spatial resolution (30ps, 1.5 jm) by simultaneous 
Faraday rotation and interferometry using a Raman shifted second 
harmonic probe beam. 


28453 Excitation of lower hybrid waves in a finite plasma. 
Decyk, V.K.; Dawson, J.M.; Morales, G.J. (Department of Physics, 
University of California, Los Angeles, California 90024). Phys. 
Fluids; 22: No. 3, 507-514(Mar 1979). 

A computer simulation study of the launching of lower 
hybrid waves by external sources and their propagation in a finite 
but homogeneous plasma slab is presented. The study makes use of a 
two and one-half dimensional electrostatic particle code developed 
for simulation of bounded plasma. A number of antenna configura- 
tions are considered: a point source, two finite-length capacitor 
plates, and a phased array of capacitor plates. When the oscillating 
frequency does not match a bounded plasma resonance, one can 
observe resonance cones, energy absorption at the plasma surface, 
ion cyclotron modulation of the source, and energetic ions, depend- 
ing on the parameters chosen. The excitation of a bounded plasma 
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resonance is also considered. The nonlinear evolution of the reso- 
nance shows that wave-particle interactions and ponderomotive 
force effects play an important role. The possibility of controlling 
the electron temperature profile is discussed. 


28454 Theory of the striated corona in a theta pinch. Krall, N.A.; 
McBride, J.B.; Matteson, L. (Science Applications, Inc., La Jolla, 
California 92037). Phys. Fluids; 22: No. 3, 515-518(Mar 1979). 

The radial striations observed in the low density corona 
surrounding a theta-pinch-confined plasma are explained as due to an 
instability at the ion plasma frequency driven by plasma rotation in 
the corona. A nonlocal theory is used to find radially extended 
modes, as observed experimentally. The observed wavelength of the 
striations can then be used to deduce the density in this region; this 
density is in reasonable agreement with estimates from numerical 
models. 


28455 M tohydrody ics of nearly cylindrical configura- 
tions with fixed internal currents. Miller, G. (Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Fluids; 22: No. 
3, 522-525(Mar 1979). 

A theta pinch plasma with perturbing magnetic fields pro- 
duced by fixed internal currents is considered. The constant pressure 
model is used and stability is calculated for k=0 modes, which are 
neutrally stable in the unperturbed situation. The approach is very 
similar to that used for the high-beta stellarator. The field perturba- 
tions produced by internal windings are found to be stabilizing 
whereas they are destabilizing for the high-beta stellarator with 
external windings. 


28456 Kinetic theory of ion ring compression. Lovelace, R.V. 
(Department of Applied Physics, Cornell University, Ithaca, New 
York 14853). Phys. Fluids; 22: No. 3, 542-554(Mar 1979). 

A general kinetic theory is developed for the adiabatic com- 
pression of ion rings, and associated plasma, in an external magnetic 
mirror field B/sub e/(t). The single particle distribution function is 
shown to be given by f (H,P/sub theta/,t) =F (I,P/sub theta/) 
during axisymmetric compression in the absence of instabilities and 
under conditions where the particle motion is ergodic in the poloidal 
(r,z) plane. Here, H and P/sub theta/ are the energy and canonical 
momentum of a ring ion; I (H,P/sub theta/) is an adiabatic invariant 
involving an average over the region of the poloidal plane accessible 
to a particle with constants H and P/sub theta/; and F is an invariant 
function. A complete description of ring compression is obtained 
from F, which gives the ring current density J/sub b/@, from an 
appropriate constitutive relation for the plasma response, which 
gives the plasma current density J/sub p/@, and from Ampere’s law. 
The theory is valid for rings of arbitrary aspect ratio, the particle 
orbits are essentially unrestricted, and account is taken of ring 
particle evaporation. A general analysis is made of energy and 
angular momentum conservation during compression. In particular, 
the total power input and the power absorbed are derived in terms of 
the magnetic moment of the ring-plasma system, M (B/sub e/). 


28457 Magnetic mirror confinement of laser-produced LiH plas- 
mas. Tomlinson, R.G.; Fader, W.J.; Polk, D.H.; Stufflebeam, J.H. 
(United Technologies Research Center, East Hartford, Connecticut 
06108). Phys. Fluids; 22: No. 3, 566-575(Mar 1979). 

The results of measurement and analysis of the decay of 
mirror-confined lithium hydride plasmas are reported. The plasmas 
are produced by laser irradiation of a solid LiH particle suspended at 
the center of a mimimum-B magnetic field. In the initial state, the 
ratio of the Li** energy to H* energy is 7 to 1, the mean energy of 
lithium ions is about 2000 eV, and the electrons are cold. In the 
subsequent decay of the mirror-confined plasmas from 3 x 10° to 
10?* cm™’, the H* lifetime is sufficiently shorter than the lifetime of 
the Li* ions so that the plasma evolves to a lithium plasma. The 
density decay is faster than classical but quiescent for the first 250 
psec. After that time, there are sudden increases in the plasma decay 
rate and in the rf emission at the central cyclotron frequency of 
lithium ions, interpreted as evidence of the onset of the drift cyclo- 
tron loss cone instability. The quiescent behavior is correlated with 
the observation of optical radiation from the plasma between 70 and 
250 ywsec. The plasma luminosity is interpreted as evidence for the 
creation of cold plasma by ionization of cold neutral reflux from the 
walls of the baseball coil. A quasi-linear Fokker—Planck calculation 
of the ion distributions and the growth and damping of the drift 
cyclotron loss cone mode yielded results consistent with an explana- 
tion of the quiescent decay as the suppression of the instability by the 
cold plasma. 





28458 Astron kink stability with a toroidal magnetic field. Love- 
lace, R.V. (Department of Applied Physics, Cornell University, 
Ithaca, New York 14853). Phys. Rev. Lett.; 41: No. 26, 1801-1804(25 
Dec 1978). 

An energy principle, involving a self-adjoint operator, and a 
sufficient condition for stability are derived for low-frequency kink 
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perturbations of Astron-type 


rticle rings in a dense plasma in the 
presence of an applied toroi 


magnetic field. 


Qualitative aspects of underdense magnetic fields in laser- 

plasmas. Estabrook, K. (Department of Physics, Lawrence 

Livermore Laboratory, Livermore, California 94550). Phys. Rev. 
Lett.; 41: No. 26, 1808-1811(25 Dec 1978). 

Computer simulations present evidence that the localized 
anisotropic heating from resonant absorption drives a Weibel-like 
instability that generates megagauss magnetic fields for typical laser- 
fusion parameters. The magnetic fields can inhibit heat transport and 
partially isotropize the hot electrons. 


28460 Stationary states of an electron beam with return current 
in a plasma channel. Grigor’ev, V.P.; Didenko, A.N.; Shulaev, N.S. 
(Scientific-Research Institute of Nuclear Physics, S. M. Kirov 
Tomsk Polytechnical Institute). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 7, 747-751(Jul 1978). 

The stationary states of a cylindrical axisymmetric electron 
beam in a cylindrical plasma-filled channel are analyzed by kinetic 
theory. In contrast with earlier work on the subject, it is assumed 
that return current flows in the channel. The radial profiles of the 
charge and current of the components of the system (the beam 
electrons, the plasma electrons, and the plasma ions) are found for 
beam radii smaller than, equal to, and larger than the channel radius. 
If the channel radius is larger than or equal to the beam radius, and 
the skin depth of the beam is smaller than half the beam radius, the 
current carried by the beam in a given stationary state is higher than 
that carried by the neutralized electron beam. 


28461 Radio-frequency emission from an explosive instability in 
an electron beam. Buts, V.A.; Izmailov, A.N. (Khar’kov Physico- 
technical Institute, Academy of Sciences of the Ukrainian SSR). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 7, 770-774(Jul 1978). 

The explosive instability which occurs when an electron 
beam moves through a helical resonator is studied. This instability 
can be exploited to generate rf oscillations at high efficiency (20% in 
these experiments). The spectral width is narrower than the charac- 
teristic width for linear instabilities. 


28462 Magnetic confinement fusion energy research. Grad, H. 
(New York Univ., NY). Jnt. J. Fusion Energy; 2: No. 1, 3-38(Sum 
1978). 


From Annual meeting of the American Mathematical Soci- 


ety; San Antonio, TX, USA (Jan 1976). 

The scientific and technological problem consists in magneti- 
cally confining a hot, dense plasma (pressure several to hundreds of 
atmospheres, temperature, 10° degrees or more) for an appreciable 
fraction of a second. The scientific and mathematical problem is to 
describe the behavior, such as confinement, stability, flow, compres- 
sion, heating, energy transfer, and diffusion of this medium in the 
presence of electromagnetic fields just as we now can describe the 
behavior of air or steam. Some of the extant theory consists of 
applications, routine or ingenious, of known mathematical structures 
in the theory of differential equations and in traditional analysis. 
Other applications of known mathematical structures offer surprises 
and new insights: the coordination between sub-supersonic and ellip- 
tic-hyperbolic is fractured; supersonic propagation goes upstream; 
etc. Other completely nonstandard mathematical structures with 
significant theory are being rapidly uncovered (and somewhat less 
rapidly understood) such as non-elliptic variational equations and 
new types of weak solutions. It is these new mathematical structures 
that one should expect to supply the foundation for the next 
generation’s pure mathematics, if history is a guide. 


28463 Production of fusion energy by vortex structure compres- 
sion, Wells, D.R.; Ziajka, P. Int. J. Fusion Energy; 1: No. 3-4, 3- 
39(Win 1978). 

This paper discusses the heating and confinement of stable, 
force-free plasma vortex structures produced by a theta-pinch gun. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 28566 


28464 (N—78-24939) Design of a submillimeter laser thomson 
scattering system for measurement of ion temperature in summa. Final 
report. Praddaude, H.C.; Woskoboinikow, P. (Massachusetts Inst. of 
Tech., Cambridge (USA). Francis Bitter National Magnet Lab.). 
Apr 1978. 164p. (NASA-CR—2974). NTIS PC A08/MF AOl1. 
A thorough discussion of submillimeter laser Thomson scat- 
ag for the measurement of ion temperature in plasmas is present- 
is technique is very promising and work is being actively 
a ebed on the high power lasers and receivers necessary for its 
implementation. In this report the authors perform an overall system 
analysis of the Thomson scattering technique aimed to: (1) identify 
problem areas; (2) establish specifications te the main components 
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of the apparatus; (3) study signal processing alternatives and identify 
the optimum signal handling procedure. Because of its importance 
for the successful implementation of this technique, the authors also 
review the work presently being carried out on the optically pumped 
submillimeter CH3F and D20 lasers. 


28465 (ORNL/TM—6621) Langmuir probe measurements of the 
scrape-off plasma in ISX-A. Namkung, W.; England, A.C.; Eldridge, 
O.C. (Oak Ridge National Lab., TN (USA)). Nov 1978. Contract W- 
7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AOl1. 

A fixed double Langmuir probe was used to investigate the 
temporal behavior of the scrape-off plasma in the ISX-A tokamak. 
During gas puffing, the ion saturation current dropped rapidly to a 
very low level while the line average density showed a steady 
increase. This sudden transition was due mainly to a density change 
of more than a factor of five while the electron temperature re- 
mained relatively constant at approximately 10 eV. This behavior 
was easily observed at points away from the limiter with mild and 
moderate gas puffing rates, and near the inner edge of the limiter 
with strong gas puffing. In order to explain the phenomenon, it is 
suggested that there may be two distinct layers in the scrape-off 
plasma and that the boundary between the layers moves inward 
toward the limiter. The existence of the boundary has been con- 
firmed indirectly by sudden shifts of the plasma during feedback 
control experiments. 


28466 Impact of nonequilibrium ionization and recombination 
processes on the evaluation of laser-produced plasmas. Matzen, M.K.; 
Pearlman, J.S. (Sandia Laboratories, Albuquerque, New Mexico 
87185). Phys. Fluids; 22: No. 3, 449-453(Mar 1979). 

A Lagrangian hydrodynamics code is used to provide the 
temperature and density parameterization for a coupled set of rate 
equations which describe the number densities of the ionization 
stages in a laser-produced, expanding plasma. Comparison of the 
steady state and rate equation ion density distributions indicates that 
time delays in the ionization of the plasma can affect x-ray calcula- 
tions whereas the calculation of the freezing out of the recombina- 
tion processes in the plasma is necessary to predict signals from ion 
diagnostics. 


28467 Diagnostics of Shiva Nova high-yield thermonuclear 
events. Ahlstrom, H.G.; Coleman, L.W.; Rienecker, F. Jr.; Slivinsky, 
V.W. (University of California, Lawrence Livermore Laboratory, P. 
O. Box 808, L-481 Livermore, California 94550). J. Opt. Soc. Am.; 
68: No. 12, 1731-1741(Dec 1978). 

Experiments with the Shiva Nova laser facility which pro- 
duce yield levels of scientific break-even and above will result in 
neutron, x-ray, and particle fluxes which will require specific atten- 
tion to the survivability of diagnostic instrumentation. These yield 
levels will also allow the utilization of new diagnostics techniques 
which can provide detailed information on the state of the imploded 
fuel and pusher shells. 


28468 Diagnostic method for time resolved spatial profile mea- 
surements of proton and impurity density and temperature. Burrell, 
K.H.; Lietzke, A.F.; Schaffer, M.J. (Gen At Co, San Diego, Calif). 
IEEE Trans. Plasma Sci.; PS-6: No. 2, 107-120(Jun 1978). 

A new diagnostic technique, based on elastic scattering of 
neutral atoms off the plasma ions, is proposed and analyzed. Space 
and time resolved measurements of the number densities and tem- 
peratures of the various components of the plasma are possible by 
energy analysis of the scattered neutral atoms. The ability to resolve 
ions of different masses is limited by ion thermal motion and the 
energy and angular dependence of the scattering cross sections. In 
hydrogenic plasmas with impurities, the scattering by the impurities 
is easily resolvable from the scattering of protons, even when the 
individual impurity contributions cannot be separately resolved. 
Detected particle count rates are calculated for a conceptual system 
for a tokamak plasma (n ~10'%cm~%, T/sub i/~ 300 ev). Time 
resolution of $approximately equals$10 ms with spatial resolution of 
a few cm are predicted. 11 refs. 


28469 Heavy ion beam probe plasma diagnostic system for the 
deep magnetic well LITE device. Stufflebeam, J.H.; Jennings, W.C.; 
Hickok, R.L. (Rensselaer Polytech Inst, Plasma Dyn Lab, Troy, 
NY). JEEE Trans. Plasma Sci.; PS-6: No. 2, 130-138(Jun 1978). 
A heavy ion beam probe plasma diagnostic system has been 
developed for the Laser Initiated Target Experiment (LITE) at 
UTRC. This is the first application of ion beam probing to a plasma 
confined by a strongly three dimensional magnetic field. The deep 
magnetic well, minimum-B field produced by the “baseball” magnet 
coil results in complex trajectories and severe defocusing of both the 
injected primary beam and detected secondary beam. Spatial resolu- 
tion can be maintained by aperturing the entrance slit to the detector 
or installing compensating ion optics. The system is capable of space 
and time resolved measurements of plastic density and space poten- 
tial near the central region of the mirror-confined plasma. 11 refs. 
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28470 Probe diagnostics in a tokamak. Zakharov, L.E.; Sha- 
franov, V.D. (I. V. Kurchatov Institute of Atomic Energy, 
Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 6, 646- 
648(Jun 1978). 

A method for probe diagnostics is proposed for a tokamak. In 
this method, account is taken of the deviations from axial symmetry 
due to cuts in the wall, the magnetic circuit of the inductor, etc. 
With smooth perturbations of the symmetry it is sufficient to supple- 
ment the traditional diagnostic technique by a measurement of the 
local transverse flux. A method is discussed for systematically taking 
account of the causes of asymmetry for the general case in which the 
perturbations cannot be assumed to be smooth. 


PLASMA KINETICS - GENERAL 


28471 (ORNL—5500) Bibliography of molecular dissociation in 
heavy particle collisions, 1950—75. McDaniel, E.W.; Barnett, C.F.; 
Crandall, D.H.; Gilbody, H.B.; Kirkpatrick, M.I.; Phaneuf, R.A.; 
Thomas, E.W. (Oak Ridge National Lab., TN (USA)). Feb 1979. 
Contract W-7405-ENG-26. 76p. Dep. NTIS, PC A05/MF AOl. 

This annotated bibliography lists published work on molecu- 
lar dissociation in heavy particle collisions for the period 1950 to 
1975. Sources include scientific journals, abstract compilations, con- 
ference proceedings, books, and reports. The bibliography is ar- 
ranged alphabetically by author. Each entry indicates whether the 
work was experimental or theoretical, what energy range was cov- 
ered, and what reactants were investigated. Following the biblio- 
graphical listing are indexes of reactants and authors. 


28472 (UCID—18031) Atomic reaction rates in H™ and D™ 
plasmas. Hiskes, J.R.; Bacal, M.; Hamilton, G.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 Jan 1979. Con- 
tract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF AO1. 

The processes leading to negative ion production in a hydro- 
gen plasma are reviewed. Dissociative attachment of electrons to 
highly excited vibrational states of hydrogen molecules appears to be 
the most probable source of negative ions. The possibility of signifi- 
cant negative ion production via dissociative recombination of Hs* 
with electrons cannot be excluded. The survival probability of 
vibrationally excited hydrogen molecules in wall collisions may be a 
critical parameter in interpreting the data. 


PLASMA KINETICS - EXPERIMENTAL 
REFER ALSO TO CITATION(S) 27608 


28473 (UCRL—81120) Plasma neutron diagnostic techniques 
with good spatial and energy resolution. Slaughter, D.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Sep 1978. 
Contract W-7405-ENG-48. 9p. (CONF-781033—21). Dep. NTIS, 
PC A02/MF AOl. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A neutron-detection system has been assembled to provide 
both spatial and energy information from the neutrons produced in 
advanced fusion experiments. Techniques described are applicable to 
experiments where the neutron pulse is on the order of one-second 
duration. The system gives spatial resolution of about 1 cm at 
distances of 1 to 2 m and energy resolution of 0.6 MeV at 14 MeV. 
In all cases, pulse-shape discrimination is used to distinguish neutrons 
from gamma rays. 


28474 Electrode structures for high energy high temperature 
plasmas, Navratil, G.A.; Neil, G.R. (to Wisconsin Alumni Research 
Foundation). US Patent 4,129,772. 12 Dec 1978. Filed date 12 Oct 
1976. 10p. 

A plasma focus electrode is described which utilizes a cylin- 
drical hollow conductive anode having a concentric cylindrical 
insulator. This anode is used in conjunction with a lithium vortex 
cathode in the formation of a plasma focus for the liberation of 
neutrons from a plasma at the focus. 


28475 Anomalous operation of an electrodynamic plasma accel- 
erator. Glotova, N.N.; Kazanskii, V.I.; Kirdyashev, K.P.; Ostretsov, 
I.N.; Porotnikov, A.A.; Utkin, Y.A. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 7, 779-783(Jul 1978). 

The operating conditions of an end-fire plasma accelerator 
with an external magnetic field are studied. Situations arise in which 
the current is saturated and oscillations are observed at 100—1500 
kHz. These oscillations correspond to plasma rotation in the E and 
H fields. Low-frequency transit-time perturbations are also observed. 
The limiting ion velocities in the plasma (1—4) x 10° cm/sec are an 
order of magnitude higher than the velocity obtained in gasdynamic 
plasma acceleration. 


28476 Perturbations caused by an object in the flow of a low- 
density magnetized plasma. Nosachev, L.V.; Skvortsov, V.V. (N. E 
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Zhukovskii Central Aerohydrodynamic Institute, Zhukovskii). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 6, 658-662(Jun 1978). 

The structure of the perturbed region near an object in the 
flow of a low-density magnetized plasma is studied experimentally. 
The plasma is produced by a discharge ion source. The periodic 
structure of the wake is studied. The characteristics of the wake are 
studied at various values of the magnetic field. Similitude effects are 
found when magnetized synthetic plasma streams are used in the 
experiments. 


PLASMA KINETICS - THEORETICAL 


28477 (ANL/FPP—78-2, pp 83-86) Applied plasma physics. 
1978. 

In Fusion Power Program. Quarterly progress report, April— 
June 1978. 

Research progress on the following three items is reported: 
(1) plasma transport in tokamaks, (2) spectroscopic data for potas- 
sium-like ions, and (3) continuum oscillator strengths by the relativis- 
tic random phase approximation. (MOW) 


28478 penn 780763—1) Numerical software support for the 
fusion energy at Oak Ridge. Gaffney, P.W. (Oak Ridge 
National Lab., PIN (USA)). 1978. Contract W-7405-ENG-26. 14p. 
Dep. NTIS, PC A02/MF AOI. 

From 2. workshop on operational aspects of mathematical 
software libraries at Lawrence Livermore Laboratory; Livermore, 
CA, USA (31 Jul 1978). 

The two main subroutine libraries used by the computer 
science group are (1) the Numerical Algorithms Group Library and 
(2) The Harwell Subroutine Library. A list of the software obtained 
for use at ORNL is given. (MOW) 


28479 (GA-A—15131) Transport of a trace impurity in a dirty 
plasma in the Pfirsch—Schlueter regime. Burrell, K.H.; Wong, S.K. 
(General Atomic Co., San Diego, CA (USA)). Sep 1978. Contract 
EY-76-C-03-0167-038. 24p. Dep. NTIS, PC A02/MF AOI. 

Particle transport rates for a trace impurity are calculated for 
a Pfirsch-Schlueter regime plasma consisting of a main ion and all 
the charge states of a background impurity. The main ion is taken to 
be much lighter than all impurities, but masses and charges are 
otherwise arbitrary. Qualitative trends of the transport rates with 
variations in the trace impurity mass and background impurity 
concentrations are discussed. 


28480 (IC—77-157) Generalized magnetic Rosenbluth potentials. 
Hassan, M.H.A. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Dec 1977. 17p. Dep. NTIS (US Sales Only), PC A02/ 
MF AO1. 


It is shown that the coefficients of friction and diffusion of the 
magnetized Balescu-Lenard equation describing the interaction of 
ion test particles with electron field particles can be derived from 
two scalar potentials, which reduce to the potentials derived previ- 
ously when wave effects are neglected. The parts of the potentials 
describing "wave effects” are evaluated explicitly in the case of 
Maxwellian electrons and the results are compared with the unmag- 
netized Rosenbluth potentials. The correction is dominant when 
eta= Nsub(e)/wsub(e)(>)1. 


28481 (ORNL/TM—6546) TEK11 graphics user's guide. Stew- 
art, C.R. Jr.; Joubert, W.D.; Overbey, D.R.; Stewart, K.A. (Oak 
Ridge National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG- 
26. 34p. Dep. NTIS, PC A03/MF AO1. 

The TEK11 graphics library was written for use on PDP-11 
minicomputers running the RT-11 operating system to drive Tek- 
tronix 4010 graphics display terminals. Library subroutines are 
coded in FORTRAN and assembly language. The library includes 
routines to draw axes, either linear or semilog, to plot data in terms 
of logical values without first scaling to screen coordinates, to label 
graphs, and to plot in a maximum of four regions on the screen. 
Modes of plotting may be point plot with any character at the point, 
vector plot, or bar plot. Two features, automatic scaling and win- 
dowing, permit the researcher to use computer graphics without 
spending time first to learn about scaling or "Tek points” and 
preparing long parameter lists for subroutines. Regions on the screen 
are defined by specifying minima and maxima logical coordinates, 
i.e., °K or milliseconds, and a region number. After definition, a 
region may be activated for plotting by calling REGN with the 
region number as an argument. 


28482 (PPPL—1489) Method for determining a stochastic transi- 
tion. Greene, J.M. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Nov 1978. Contract EY-76-C-02-3073. 79p. Dep. NTIS, PC 
A05/MF AOl. 

A number of problems in physics can be reduced to the study 
of a measure-preserving mapping of a plane onto itself. One example 
is a Hamiltonian system with two degrees of freedom, i.e., two 
coupled nonlinear oscillators. These are among the simplest deter- 





2952 ENERGY RESEARCH ABSTRACTS 


ministic system that can have chaotic solutions. According to a 
theorem of Kolmogorov, Arnol'd, and Moser, these systems may 
also have more ordered orbits lying on curves that divide the plane. 
The existence of each of these orbit types depends sensitively on 
both the parameters of the problem, and on the initial conditions. 
The problem addressed in this paper is that of finding when given 
KAM orbits exist. The guiding hypothesis is that the disappearance 
of a KAM surface is associated with a sudden change from stability 
to instability of nearby periodic orbits. The relation between KAM 
surfaces and periodic orbits have been explored extensively here by 
the numerical computation of a particular mapping. 


28483 (PPPL—1522) Renormalized weak plasma _ turbulence 
theory. Krommes, J.A.; Kleva, R.G. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Feb 1979. Contract EY-76-C-02-3073. 43p. 
Dep. NTIS, PC A03/MF AO1. 

A renormalized Vlasov turbulence theory, derived by ne- 
glecting a mode coupling term in the Direct Interaction Approxima- 
tion, is discussed. The theory reduces correctly to weak turbulence 
theory; it predicts both diffusion and polarization effects of the 
turbulent medium on test particles, as well as the inverse effects of 
the test particles on the medium. A heuristic, physical algorithm is 
= for constructing the equations. The theory of the renorma- 
ized dielectric function is reviewed. 


28484 (PPPL—1523) Calculation of the Kolmogorov entropy for 
motion along a stochastic magnetic field. Rechester, A.B.; Rosenb- 
luth, M.N.; White, R.B. (Bell Labs., Murray Hill, NJ (USA); Insti- 
tute for Advanced Study, Princeton, NJ (USA); Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Mar 1979. Contract EY-76-C-02-3073. 
14p. Dep. NTIS, PC A02/MF AOl1. 

An expression for the Kolmogorov entropy has been derived. 
Excellent agreement between a probability description and direct 
dynamical computations has been found. 


28485 (UWFDM—267) Parametric studies of tandem mirror 
reactors. Shaing, K.C.; Conn, R.W.; Kesner, J. (Wisconsin Univ., 
Madison (USA). Dept. of Nuclear Engineering). Oct 1978. Contract 
EY-76-S-02-2272. 17p. (CONF-781053—8). Dep. NTIS, PC A02/ 
MF AOI. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

To increase net power plant efficiency and reduce the recir- 
culating power fraction, a tandem mirror reactor should have Q ~ 
10. With this in mind, we solve a set of space and time independent 
power balance equations including quasi-neutrality requirement for 
electrons, plug ions, and central cell ions. We investigate the effect 
of finite radial confinement time on Q, and the impact of plug 
diameter to length ratio (plug aspect ratio) on the physical dimen- 
sions and neutron wall loading of the machine. The preliminary 
study shows that a Q = 10, 3000 MW/sub th/ reactor is possible 
with an injected deuterium beam energy of 1.5 MeV, and a maxi- 
mum plug magnetic field of 16.5 T. When the plug aspect ratio is 1, 
the central cell length is about 200 m and the neutron wall loading is 
0.9 MW/m2. If a fatter plug plasma is feasible, e.g., with an aspect 
ratio of 2, then the solenoid length can be reduced to about 100 m 
and the neutron wall loading can be increased by 20%. In either 
case, at Q = 10, the recirculating power fraction is reduced to 20%, 
compared to ~ 36% at Q = 5. 


28486 Current multiplication during relativistic electron-beam 
propagation in plasma. Chambers, F.W. (Lawrence Livermore Labo- 
ratory, University of California, Livermore, California 94550). Phys. 
Fluids; 22: No. 3, 483-487(Mar 1979). 

During the passage of a highly relativistic electron beam 
through a plasma, the net current can be greater than the beam 
current. This current increase can be caused by momentum trans- 
ferred from the beam to the plasma via the two-stream instability. 
The current gain at saturation of the two-stream instability is com- 
puted, and the theoretical results agree well with a one-dimensional 
computer simulation of the phenomenon. An equation is derived for 
the total plasma current, including both the current driven by the 
two-stream instability and the current driven by the beam-induced 
electric field. 


28487 Comments on ‘Relaxation processes in plasmas with mag- 
netic field’. Kaiser, T.B. (Lawrence Livermore Laboratory, Univer- 
sity of California, Livermore, California 94550). Phys. Fluids; 22: No. 
3, 593-594(Mar 1979). 


28488 = Formation of composites in equilibrium plasmas. Rogers, 
F.J. (University of California Lawrence Livermore Laboratory, 
-_ California 94550). Phys. Rev., A; 19: No. 1, 375-388(Jan 

A generalized, multielectron version of the Planck-Larkin 
convergent hydrogenic partition function is presented. It is shown 
that compensation between bound and scattering states leads natural- 
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ly to convergent expressions for multielectron bound-state partition 
functions. The nature of the compensation is studied by comparing a 
high-temperature expansion of the bound-state sum with a perturba- 
tion expansion in the coupling parameter Be’ of the complete trace. 
The analytic form of high-order quantum perturbation terms is 
determined from a parametrized pseudopotential method. Rigorous 
evaluation of low-order quantum perturbation expressions is used to 
determine parameter values. 


28489 Magnetic field generation by the Rayleigh-Taylor instabil- 
ity. Mima, K.; Tajima, T.; Leboeuf, J.N. (Department of Physics, 
University of California, Los Angeles, California 90024). Phys. Rev. 
Lett.; 41: No. 25, 1715-1719(18 Dec 1978). 

A theoretical and simulation study shows that a plasma sub- 
ject to a Rayleigh-Taylor instability exhibits spontaneous magnetic 
fields. Such magnetic fields in a laser-fusion configuration may 
significantly reduce the hot-electron thermal transport. Modification 
in the transport also suggests that the ablation velocity is altered. 


PLASMA PRODUCTION 


28490 (UCRL—81473) Time-resolved suprathermal x-rays. Lee, 
P.H.Y.; Rosen, M.D. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 30 Aug 1978. Contract W-7405-ENG-48. 8p. 
(CONF-781053—2). Dep. NTIS, PC A02/MF AO1. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

Temporally resolved x-ray spectra in the range of 1 to 20 keV 
have been obtained from gold disk targets irradiated by 1.06 nm 
laser pulses from the Argus facility. The x-ray streak camera used 
for the measurement has been calibrated for streak speed and dynam- 
ic range by using an air-gap Fabry-Perot etalon, and the instrument 
response has been calibrated using a multi-range monoenergetic x- 
ray source. The experimental results indicate that we are able to 
observe the “hot” x-ray temperature evolve in time and that the 
experimentally observed values can be qualitatively predicted by 
LASNEX code computations when the inhibited transport model is 
used. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 28457, 28461 


28491 (IPP—6/172) Application of the two-fluid energy principle 
to large aspect ratio tokamaks, Caldas, I.L.; Tasso, H. (Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany, F.R.)). May 1978. 
17p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

An ‘energy principle’ derived in an earlier publication is 
applied to the stability of shaped large-aspect-ratio tokamaks. Most 
of the previous results on MHD, resistive and universal-type instabil- 
ities can be recovered in a simple way that demonstrates the power 
of this formalism. This allows 3 D tearing modes for general cross- 
sections to be investigated. An exact proof of the dissipative univer- 
sal instability is given at least within the assumption of adiabatic 
motion. The relation of this to current work on collisionless drift 
waves is discussed. 


28492 (N—78-24942) Thermal-flux reduction by electromagnetic 
instabilities, Okada, T.; Yabe, T.; Niu, K. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Mar 1978. 25p. (IPPJ—326). NTIS PC 
A02/MF AOl1. 

From a dispersion, linear growth rates of electromagnetic 
instabilities are obtained in an electron plasma whose velocity distri- 
bution function has a high-energy-tail part. The reduction in the 
thermal flux caused by these electromagnetic instabilities is derived 
by a quasilinear theory and the saturation level of instabilities is 
determined. Numerical simulations are carried out by using PIC 
method. Reduction rates in flux limited theory of thermal conduc- 
tion predicted by the theory are found to be in good agreement with 
computer simulations. 


28493 (N—78-24943) Mhd stability of runaway electron dis- 
charge in tokamaks. Wakatani, M. (Nagoya Univ. (Japan). Inst. of 
a Physics). Apr 1978. 15p. (IPPJ—328). NTIS PC A02/MF 

The influence of directed kinetic energy and anisotropic 
pressure associated with runaway electrons on toroidal stability 
properties was examined. A runaway electron current concentrating 
in the central region is shown to have stability effects on 
magnetohydrodynamic stability against kink and tearing modes, pro- 
vided it is rigid and immobile. This supports a concept of axisymme- 
tric toroidal plasma confined by a relativistic electron beam injection 
or another heating method. 


28494 (N—78-24944) Numerical analysis of nonlinear collisional 
drift instability. Nishi-kawa, K.I.; Hatori, T.; Terashima, Y. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Apr 1978. 36p. (IPPJ—329). 
NTIS PC A03/MF AOl1. 
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The nonlinear evolution of collisional drift wave instability is 
studied numerically. Model equations of quasilinear type are used 
which describe the modification of background density and the 
amplitude of unstable drift wave. Their solutions are classified ac- 
cording to the value of a parameter (n) which is proportional to the 
ratio of ion viscous damping to linear growth rate. In the vicinity of 
marginal stability, the unstable drift waves are shown to be saturated 
by flattening of the background density. An N decreases further, 
periodic and later aperiodic solutions are obtained. The wave associ- 
ated diffusion coefficient is obtained numerically as a function of N 
and found to be much less than the usual estimate. 


28495 (ORNL/TM—6570) Tearing mode activity for hollow cur- 
rent profiles. Carreras, B.; Hicks, H.R.; Waddell, B.V. (Oak Ridge 
National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG-26. 
42p. Dep. NTIS, PC A03/MF AO1. 

The results are presented of a study of the nonlinear stability 
of tearing modes for hollow current profiles in cylindrical geometry. 
We have studied their nonlinear evolution which, through magnetic 
island formation, leads either to saturation of the tearing mode (a 
new nonaxisymmetric equilibrium is reached) or to a redistribution 
of the flux and field line reconnection in Kadomtsev’s sense (a new 
axisymmetric equilibrium is obtained). An empirical prediction for 
the accessibility of the reconnected state is given. In particular, we 
consider tearing modes with low poloidal mode number (m = 2, 3) 
to interpret some minor disruptions observed in tokamaks, namely, m 
= 3 minor disruptions in the Princeton Large Torus. We have also 
considered tearing modes with higher poloidal mode number. 


28496 (ORNL/TM—6629) Resistive ballooning mode equation. 
Bateman, G.; Nelson, D.B. (Oak Ridge National Lab., TN (USA)). 
Oct 1978. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF 
AOl. 

A second-order ordinary differential equation on each flux 
surface is derived for the high mode number limit of resistive MHD 
ballooning modes in tokamaks with arbitrary cross section, aspect 
ratio, and shear. The equation is structurally similar to that used to 
study ideal MHD ballooning modes computationally. The model 
used in this paper indicates that all tokamak plasmas are unstable, 
with growth rate proportional to resistivity when the pressure 
gradient is less than the critical value needed for ideal MHD 
stability. 


28497 (PPPL—1487) Stability of helically symmetric equilibrium 
to ideal MHD perturbations. Valeo, E.J w, P.K.; Monticello, 
D.A.; White, R.B. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Nov 1978. Contract EY-76-C-02-3073. 22p. Dep. NTIS, PC 
A02/MF AOl. 

Two-dimensional, low 8 (8 = plasma pressure/magnetic 
field pressure) plasma equilibria have been examined for stability to 
symmetry breaking, current driven ideal MHD perturbations. In 
particular, the helically symmetric equilibria which arise in two- 
dimensional nonlinear studies of tearing modes in cylindrical col- 
umns are shown to be unstable to perturbations which tend to reduce 
the numbers of islands, when the wavevector of the perturbation in 
the equilibrium symmetry direction is sufficiently small. However, in 
applying these results to a small inverse aspect ratio torus, we find 
that to satisfy periodicity requirements in the torus, the minimum 
wavevector of the perturbation along the symmetry direction of the 
island equilibrium is too large for instability. 


28498 (PPPL—1499) Effect of convective loss on the parametric 
decay of cold electron plasma waves. Wong, K.L.; Wilson, J.R.; 
Porkolab, M. (Princeton Univ., NJ (USA). Syimen Physics Lab.; 
Massachusetts Inst. of Tech., Cambridge (USA)). Feb 1979. Contract 
EY-76-C-02-3073. 41p. Dep. NTIS, PC A03/MF AO1. 

The resonant decay of cold electron plasma waves was inves- 
tigated in the Princeton L-3 device in an argon plasma with n ~ 
10?°—10'!cm~%, B ~ 700 G -2kG, fo ~ 50 to 80 MHz (omegao 2 10 
omega/sub LH/). The decay waves were identified to be ion- 
acoustic waves and cold electron plasma waves. Because of convec- 
tive losses in the finite extent pump field, the threshold for paramet- 
ric decay is considerably higher than the collisional threshold for the 
dominant anti E/sub 0 perpendicular/ x anti B coupling. Coupling 
due to E/sub 0”/ can be important in low density high magentic 
field plasmas. At high densities (n > 3 x 10'°cm~‘), anti E/sub 0 
perpendicular/ x anti B coupling becomes dominant. The anti E/sub 
0 perpendicular/ x anti B decay convective threshold was measured 
at various antenna lengths; magentic field strengths and plasma 
densities. 


28499 (PPPL—1519) Unstable drift waves in a sheared magnetic 
field. Lee, W.W.; Nevins, W.M.; Okuda, H.; White, R.B. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Mar 1979. Contract EY-76- 
C-02-3079. 17p. Dep. NTIS, PC A02/MF AO1. 

Electrostatic collisionless drift waves in a sheared magnetic 
field have been studied extensively using particle-code simulations. 
When the shear is strong, we have found that the plasma is dominat- 
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ed by spatially-uncorrelated small-amplitude oscillations with fre- 
quencies close to those prescribed by the local dispersion relation. 
With a weaker shear, spatially-correlated large-amplitude waves 
with a well-defined frequency have been observed. Theoretically 
predicted eigenmodes are not the dominant feature of the fluctuation 
spectrum. 


28500 (PPPL—1526) Quadratic form for resisting drift modes in 
a slab with magnetic shear. Kaw, P.K.; Guzdar, P.N. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Mar 1979. Contract EY-76- 
C-02-3073. 9p. Dep. NTIS, PC A02/MF AO1. 

By deriving a quadratic form it is shown that resistive drift 
modes in a plasma slab with magnetic shear, with or without finite-8 
effects, are never unstable. 


28501 Diamagnetic frequency profile effects on toroidal drift 
waves. Horton, W. Jr.; Choi, D.; Estes, R.D. (Fusion Research 
Center and Department of Physics, The University of Texas at 
Austin, Austin, Texas 78712). Phys. Fluids; 22: No. 3, 519-521(Mar 
1979). 

A radially peaked diamagnetic frequency profile typical of 
some tokamak discharges is shown to lead to radial localization of 
the drift wave fields. A critical condition for the onset of shear 
stabilization is derived which balances the effects of toroidal mode 
coupling, the degree of peaking in w/sub asterisk/e-italic(r), and the 
strength of the magnetic shear. 


28502 Interaction of tearing modes. Satya, Y.; Schmidt, G. (Ste- 
vens Institute of Technology, Hoboken, New Jersey 07030). Phys. 
Fluids; 22: No. 3, 587-588(Mar 1979). 

A fully developed tearing mode modifies the magnetic field 
profile. The effect of this profile modification on the linear growth 
rate of a different tearing mode in a slab and cylindrical geometry is 
investigated. 


28503 Ion ring dynamics and angular momentum conservation. 
Lovelace, R.V. (Department of Applied Physics, Cornell University, 
Ithaca, New York 14853). Phys. Fluids; 22: No. 3, 591(Mar 1979). 

For arbitrary perturbations or changes of an ion-ring plasma 
system in an axisymmetric container, the total angular momentum of 
the system is not, in general, a constant of the motion. 


28504 Resistive—ballooning-mode equation. Bateman, G.-.; 
Nelson, D.B. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Phys. Rev. Lett.; 41: No. 26, 1804-1807(25 1978). 

A second-order ordinary differential equation on each flux 
surface is derived for the high-mode-number limit of resistive 
magnetohydrodynamic (MHD) ballooning modes in tokamaks with 
arbitrary cross section, aspect ratio, and shear. The equation is 
structurally similar to that used to study ideal MHD ballooning 
modes computationally. The model used in this paper predicts linear 
instability in the high-mode-number limit, with growth rate propor- 
tional to resistivity when the pressure gradient is small compared 
with the critical value needed for ideal MHD stability. 


28505 (PPPL-trans—126) Feedback stabilization of kink insta- 
bility in TO-1 tokamak. Arsenin, V.V.; Artemenkov, L.I.; Ivanov, 
N.V.; Kakurin, A.M.; Molotkov, L.I.; Chudnovskii, A.N.; Schwindt, 
N.N.; Gvozdkov, Yu.V.; Cherkashin, M.Yu. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). Nov 1978. Translation by R.B. White of USSR 
report. 27p. Dep. NTIS, PC A03/MF AOl. 

Experimental results on feedback stabilization of the kink 
instability in the TO-1 tokamak are presented. Depending on the 
feedback system phase shift, the amplitude of the magnetic probe 
signal was observed either to decrease or to increase. The amplitude 
reduction was accompanied by a 20% decrease in the discharge 
voltage, an electron temperature increase from 200 to 300 eV and a 
plasma density increase from 0.6 to 0.9 x 10’ cm~*. The feedback 
exerted a stabilizing effect on the disruptive instability. A simple 
theoretical model gives an explanation of the experimental results. 


28506 Onset of stochasticity in decay confinement of parametric 
instability. Pikovskii, A.S.; Rabinovich, M.I.; Trakhtengerts, V.Y. 
(Institute of Applied Physics, USSR Academy of Sciences). Sov. 
Phys. - JETP (Engl. Transl.); 47: No. 4, 715-719(Apr 1978). 

A dynamic system of the three resonantly coupled waves, 
two of which are parametrically excited, is investigated. It is shown 
that when the pump amplitude is increased in this system, a strange 
attractor (analogous to the known Lorentz attractor) is produced 
and corresponds to stochastic self-oscillations of the wave ampli- 
tudes, yet the phases are always fully correlated. A concrete realiza- 
tion of this process in a magnetoactive nonisothermal plasma is 
considered. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 28498 
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28507 (COO—4631-2) Experimental test of resonant absorption 
theory. Progress report, April 1, 1978—June 30, 1978. Yablonovitch, 
E. (Harvard Univ., Cambridge, MA (USA)). Jul 1978. Contract ED- 
78-S-02-4631. 4p. Dep. NTIS, PC A02/MF AO1. 

The engineering of the shock tube design and the shock front 
detection/laser synchronization system is descrii 


28508 (PPPL—1495) Cold electrostatic ion cyclotron waves and 
ion—ion hybrid resonances. Ono, M. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Dec 1978. Contract EY-76-C-02-3073. 15p. 
Dep. NTIS, PC A02/MF AOl1. 

By — a singly phased external ring structure, the exist- 
ence of the cold low frequency resonance cone is verified for w < 
1/sub i/ and w/k/sub parallel parallel/ > V/sub Te/. Then with a 
slow wave structure, the dispersion relations of the cold electrostatic 
ion cyclotron waves are measured in both single and two-ion-species 

lasmas. In a two-ion-species plasma, a resonance near the ion-ion 
ybrid frequency is observed. 


28509 Linearized analysis of inhomogeneous plasma equilibria: 
General theory. Lewis, H.R.; Symon, K.R. (Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). J. Math. Phys. (N.Y.); 
20: No. 3, 413-436(Mar 1979). 

A generalized framework is presented for analyzing the lin- 
earized equations for perturbations of inhomogeneous plasma equi- 
libria in which there is a collisionless species, some properties of the 
solutions of the linearized equations are described, and a basis is 
provided for numerical computations of the linearized properties of 
such equilibria. It is useful to expland the perturbation potentials in 
eigenfunctions of the field operator which appears in the ———— 
equations, and to define a dis - tage matrix whose analytical pro; 
ties determine the nature of the solutions of the initial-value prob’ od 
It is also useful to introduce auxiliary functions to replace the usual 
perturbation distribution functions, and to expand the auxiliary func- 
tions in eigenfunctions of the equilibrium Liouville operators. By 
introducing the auxiliary functions, great freedom is achieved in the 
choice of the field operator which appears in the linearized 
tions. This freedom can be useful in some problems to define 
expansion functions for the potentials that are particularly suitable 
for studying specific normal modes. 


28510 Collapse of very large amplitude ion waves. Forslund, 
D.W.; Kindel, J.M.; Lee, K.; Godfrey, B.B. (Laser Division, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Fluids; 22: No. 3, 462-465(Mar 1979). 

Recently extremely large supersonic amplitude ion waves 
have been observed in simulations of backscatter instabilities, elec- 
tron beam interactions, and large amplitude Langmuir waves, which 
break in an unconventional symmetrical x-type manner. The condi- 
tions necessary for this type of breaking and simulations to support 
this theory are presented. 


28511 Viscous waves damping in a drifting plasma. Rykov, V.A.; 
Sanin, A.L. (M. I. Kalinin ae Polytechnical Institute). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 7, 866-867(Jul 1978). 


28512 Observation of the soliton structure of parametric plasma 
turbulence at the lower hybrid resonance. Gromov, S.N.; heveeng 
L.L.; Semenyuk, V.F. (Institute of Nuclear Research, Academy of 
Sciences of the Ukrainian SSR, Kiev). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 4: No. 7, 306-307(Jul 1978). 

Helium plasma experiments are reported in which RF-Field 
bursts (solitons) are observed in plasma density wells, when paramet- 
ric turbulence is excited in the magnetized plasma by external RF 
fields. These observations are made with a system of movable, 
shielded, RF probes.(AIP) 


28513 Ray tracing for lower-hybrid waves in a tokamak. Bar- 
anov, Y.F.; Fedorov, V.I. (A. F. Ioffe Physicotechnical Institute, 
Academy of Sciences of the USSR, Leningrad). Sov. Tech. Phys. 
Lett. (Engl. Transl.); 4: No. 7, 322-323(Jul 1978). 

The problem of plasma heating at the lower hybred frequency 
in an inhomogenous plasma is treated numerically with a realistic to 
camik geometry and with realistic assumptions regarding plasma and 
magnetic field inhomogeneities. A geometric optics approximation is 

used; ray trajectories and wave-vected changes along the trajectories 
are calculated.(AIP) 


28514 Magnetoacoustic oscillations of a plasma containing two 
species of ions. Jessup, B.L.; McCarthy, A.L. (Flinders Univ of 
South Aust, Sch of Phys Sci, Bedford Park). JEEE Trans. Plasma 
Sci.; PS-6: No. 2, 220-227(Jun 1978). 

Numerical calculations of linear magnetoacoustic resonant 
phenomena in a plasma containing two species of ions have been 
made for a cylindrical plasma with a model which includes the 
effects of collisional damping and radial nonuniformities in tempera- 
ture and number density. At sufficiently high temperatures two 
frequencies are predicted at which magnetoacoustic resonances for 
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the first radial mode will occur. These are expected from consider- 
ations of the effects of the ion-ion hybrid resonance. 11 refs. 


FUSION POWER PLANT TECHNOLOGY 


28515 (ANL/FPP—78-2) Fusion Power Program. Quarterly 
progress report, April—June 1978. Baker, C.C.; Darby, J.B. Jr.; 
Harkness, S.D. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 108p. Dep. NTIS, PC A08/MF AOI. 

This quarterly report summarizes the Argonne National Lab- 
oratory work performed for the Office of Fusion Energy during the 
April—June 1978 quarter in the following research and development 
areas: materials; ne storage and transfer; tritium containment, 
recovery and control; advanced reactor design; systems studies; 
neutronics; atomic data; reactor safety; and other work related to 
fusion power. Separate abstracts were prepared for the five included 
sections. (MOW) 


28516 (COO—2218-118) CTR plasma engineering studies. 
Annual progress report, October 1, 1977—October 31, 1978. Miley, 
G.H. (Illinois Univ., Urbana (USA). Fusion Studies Lab.). 1978. 
Contract EY-76-S-02-2218. 45p. Dep. NTIS, PC A03/MF AO1. 
Fusion engineering studies are described that relate to three 
areas of fusion reactor development. Techniques to examine high- 
energy = transport in tokamak plasmas are described along with 
results relative to wall Geaibelianat and resultant plasma contami- 
nation. Calculations for an experiment planned for TFTR to verify 
this theory are also included. Studies of plasma heating, fueling and 
stability for a field-reversed mirror are described that have lead to 
the concept of a small (less than 10 MWe) reactor labeled SAF- 
FIRE. Finally methods are proposed to improve the efficiency of a 
reversed-field pinch by extending its burn through refueling and 
energy-loss control. 


28517 (DOE/ER—0018) Department of Energy policy for fusion 
energy. Deutch, J.M. (Department of Energy, Washington, DC 
(USA). Office of Energy Research). Sep 1978. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

The objectives of the magnetic and inertial fusion research 
program are described. The various phases of the program are 
outlined. (MOW) 


28518 (DOE/ET—0080) EBT theory workshop panel report. 
(Department of Energy, Washington, DC (USA). Office of Fusion 
Energy). Feb 1979. 21p. Dep. NTIS, PC A02/MF A0O1. 

The priority problem areas identified by the Panel are 
grouped into six categories. These categories overlap as a result of 
the impact that information from any one cateogry would have on 
the others. The categories chosen were magnetic geometry and 
particle orbits, macroscopic and microscopic equilibrium and stabil- 
ity, ring physics, transport, heating, and edge and divertor effects. 


28519 (EUR-CEA-FC—916) TFR-600 Tokamak. (Association 
Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et de la 
Fusion Controlee). Nov 1977. 77p. (In French). Dep. NTIS (US 
Sales Only), PC AOS/MF AOI. 

The new step of the Tokamak TFR, TFR 600, is described 
with its different aspects: physical objectives, modifications of the 
vacuum chamber and of the poloidal circuit, additionnal heatings. 
The nominal characteristics are: R=98 cm; a<=24 cm; 
Bsub(T)< =6T; Isub(p)< =600 kA. The three additionnal heatings 
have the following characteristics: - neutral injection: 1,2 MW of H® 
or D° at 40 keV (power transmitted to the plasma); - ion cyclotron 
radiofrequency heating: 600 kW in the bandwidth 55-83 MHz; - and 
cluster injection: 100 KW at 600 keV (average mass of the H® 
clusters: 100-200 A.MU). 


28520 (ORNL/TM—6743) ELMO Bumpy Torus. Berry, L.A.; 

Hedrick, C.L.; Uckan, N.A. (Oak Ridge National Lab., TN (USA)). 
4 1979. Contract W-7405-ENG-26. 55p. Dep. NTIS, PC A04/MF 
AOl. 

The ELMO Bumpy Torus (EBT) program of experiment, 
theory, and reactor studies has been a remarkably successful one. In 
the five years since EBT-I began operating, work has progressed 
from a demonstration of macrostability to an increasingly detailed 
understanding of transport properties. Collisionless scaling (tau/sub 
E/ increases with temperature) has been observed, and the magni- 
tude of the energy confinement time is consistent with neoclassical 
theory. Experiments on EBT-S (for scale) are now being conducted 
at the increased magnetic field levels and higher microwave power 
and frequency made possible by a 28-GHz gyrotron development 
program. A review of the program is given. 


28521 Codas--the JET control and data acquisition system. 
Bombi, F.; Ciscato, D.; Congiu, S.; Noll, P.; Zimmermann, D 
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(Culham Lab, Abingdon, Oxfs, Engl). JEEE Trans. Nucl. Sci.; NS: 
No. 1, 243-247(Feb 1978). 

The principal objective of the experiment is to obtain and 
study a plasma in conditions and dimensions approaching those 
needed in a thermonuclear reactor. The size and complexity of the 
experiment demands an integrated computerized control and data 
acquisition system. CODAS comprises machine monitoring and con- 
trol, acquisition of plasma and machine data, data analysis and 
storage. It is divided into several almost self-contained subsystems, 
each of which is controlled and serviced by a minicomputer. The 
various local units of each subsystem are interfaced through 
CAMAC. 2 refs. 


28522 Trends in nuclear fusion research. Lehnert, B. (Royal Inst. 
of Tech., Stockholm, Sweden). Int. J. Fusion Energy; 1: No. 2, 5- 
24(Jun 1977). 

The present state and future possibilities of nuclear fusion 
research are reviewed. The complex of included problems is de- 
scribed, as well as various approaches for their solution, based on 
both magnetic and nonmagnetic confinement schemes. At the pres- 
ent stage considerable progress has been made in basic plasma 
physics and fusion reactor technology, bringing theory and experi- 
ments closer together. However, none of the approaches and 
schemes to date will lead for certain to the final solution of the 
fusion reactor. To concentrate the world’s resources on a restricted 
number of research lines thus is irreconcilable with the present state 
of knowledge. For fusion research to reach its goal within a reason- 
able time, a crash program with emphasis on basic research and new 
ideas is needed. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 26435 


28523 (ANL/FPP—78-2, pp 35-41) Experimental Power Reac- 
tor. 1978. 

In Fusion Power Program. Quarterly progress report, April— 
June 1978. 

Research is reported on the following two topics: (1) first 
wall/limiter design, and (2) iron shielding to decrease toroidal field 
ripple. (MOW) 


28524 (ANL/FPP—78-2, pp 42-66) Fusion system engineering. 
1978. 


In Fusion Power Program. Quarterly progress report, April— 
June 1978. 

Research results are given for each of the following areas: (1) 
development of blanket processing technology for fusion reactors, 
(2) analysis of tritium soaking mechanisms, (3) energy storage and 
power supply requirements for commercial fusion reactors, (4) blan- 
ket/shield design evaluation, (5) neutronics calculations for fusion— 
fission hybrid systems, and (6) cross section measurements, evalua- 
tions, and techniques. (MOW) 


28525 (JAERI-M—7457) Scaling for scrape-off layer plasma in 
tokamak, Shimomura, Y.; Maeda, H.; Kimura, H.; Azumi, M.; Oda- 
jima, K. (Japan Atomic Energy Research Inst., Tokyo). Dec 1977. 
6p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

Scaling for a scrape-off layer plasma in a tokamak is obtained 
by using DIVA (JFT-2a). The scaling gives the average electron 
temperature, the width and the mean electron density of the scrape- 
off layer. The temperature at the edge will be high in a future large 
tokamak with a small energy-loss by charge-exchange and radiation. 
The scrape-off layer plasma can easily shield the impurity influx 
from the wall. The fuel, however, can easily penetrate into the main 
plasma. 


28526 (LBL—8254) Design of a tokamak fusion reactor first 
wall armor against neutral beam impingement. Myers, R.A. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1977. 
Contract W-7405-ENG-48. 127p. Dep. NTIS, PC A07/MF AOl. 

The maximum temperatures and thermal stresses are calculat- 
ed for various first wall design proposals, using both analytical 
solutions and the TRUMP and SAP IV Computer Codes. Beam 
parameters, such as pulse time, cycle time, and beam power, are 
varied. It is found that uncooled plates should be adequate for near- 
term devices, while cooled protection will be necessary for fusion 
power reactors. Graphite and tungsten are selected for analysis 
because of their desirable characteristics. Graphite allows for higher 
heat fluxes compared to tungsten for similar pulse times. Anticipated 
erosion (due to surface effects) and plasma impurity fraction are 
estimated. Neutron irradiation damage is also discussed. Neutron 
irradiation damage (rather than erosion, fatigue, or creep) is estimat- 
ed to be the lifetime-limiting factor on the lifetime of the component 
in fusion power reactors. It is found that the use of tungsten in fusion 
power reactors, when directly exposed to the plasma, will cause 
serious plasma impurity problems; graphite should not present such 
an impurity problem. 
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28527 Parametric study of a lithium-cooled tokamak blanket. 
Chao, J.; Mikic, B.B.; Todreas, N.E. (Massachusetts Inst. of Tech., 
Cambridge). Nucl. Technol.; 42: No. 1, 22-33(Jan 1979). 

Two design models illustrate the methodology used to obtain 
the acceptable ranges for a set of design parameters for a lithium- 
cooled tokamak blanket. The methodology can also be used to 
identify the limiting constraints for a particular design. For typical 
tokamaks, header diameter is ~ 12 cm; coolant inlet velocity is 
found to be < 0.1 m/s to maintan a reasonable hoop stress in the 
header. For the constant Q’ model, where tubes are distributed to 
match the volumetric heat generation, the limiting constraints are 
found to be the total number of tubes and the maximum size of the 
headers that can fit radially in the blanket. The maximum first wall 
neutron loading is 7 MW/m?. For the constant T/sub max/ model, 
where cooling channels are placed so that the temperatures 
between the channels are equal, the limiting constraint is found to be 
the thermal stress in the channel wall. The first wall neutron loading 
is found to be 2.1 MW/m?. 


28528 Nuclear reactors. Farfaletti-Casali, F.; Peter, F.G.; Gritz- 
mann, P.G. (to European Atomic Energy Community (Euratom)). 
US Patent 4,116,264. 26 Sep 1978. Priority date 5 Nov 1973, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 

A hollow toroidal assembly, for example a heat and radiation 
blanket for a nuclear fusion reactor, has an improved modular 
structure. The torodial assembly is formed by a number of annular 
modules of at least two types, each module being subdivided into 
submodules. The modules are conically converging at the outer or 
inner circumferential side so that they are tightly mounted in an 
alternating configuration. When providing a blanket for a nuclear 
fusion reactor the toroidal assembly surrounds the toroidal plasma 
reaction cavity and provides efficient cooling or heat exchange 
through the modules. The toroidal assembly advantageously pro- 
vides a convenient subdivision of the blanket surrounding a plasma 
cavity into a sufficient number of separate modules. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 27457, 28559 


28529 (ANL/FPP—78-2, pp 67-82) Magnetic systems. 1978. 

In Fusion Power Program. Quarterly progress report, April— 
June 1978. 

Research progress is described for each of the following 
areas: (1) fabrication of a 12 kA cable, (2) 15 kA vapor-cooled 
current leads test, (3) 1.5 MJ coil fabrication, (4) 50 kA cable studies, 
(5) inductor converter bridge, (6) homopolar generator, and (7) 
direct extraction H~ source. (MOW) 


28530 (GA-A—15117) 10 tesla toroidal field magnet system for 
General Atomic’s PGFR concept. Alcorn, J.; Purcell, J.; Chen, W. 
(General Atomic Co., San Diego, CA (USA)). Sep 1978. Contract 
EY-76-C-03-0167-038. 7p. (CONF-780952—27). Dep. NTIS, PC 
A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

General Atomic’s concept for a reactor compatible supercon- 
ducting toroidal field coil is presented. The concept employs bath 
cooled, copper stabilized NbTi conductor to generate 10 tesla at a 
nominal temperature of 4.5°K. The emphasis of this paper is on the 
coil configuration, stability criterion, cryodynamic performance, and 
support of magnetic loads. The guiding principles of the design are 
fabrication economy, reactor compatibility, and operational reliabil- 
ity. 

28531 (PPPL—1488) SLPX: superconducting long-puise toka- 
mak experiment. Jassby, D.L.; File, J.; Bronner, G. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). 25 Sep 1978. Contract EY-76-C- 
02-3073. 8p. (CONF-780952—21). Dep. NTIS, PC A02/MF AOIl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The principal objectives of the SLPX (Superconducting 
Long-Pulse Experiment) are: (1) to demonstrate quasi-steady oper- 
ation of 3 to 5 MA hydrogen and deuterium tokamak plasmas at high 
temperature and high thermal wall loading, and (2) to develop 
reliable operation of prototypical tokamak reactor magnetics systems 
featuring a toroidal assembly of high-field niobium-tin coils, and a 
system of pulsed niobium-titanium superconducting poloidal-field 
coils. This paper describes the status of the engineering design 
features of the SLPX, with emphasis on the magnetics systems. The 
toroidal-field coils have an aperture of 3.1 x 4.8 m and can operate 
with a maximum field at the conductor of 12 T. The superconduct- 
ing poloidal field magnetics system consists of a pulsed NbTi central 
solenoid and a set of dc NbTi equilibrium-field coils. The entire 
machine is enclosed in an outer vacuum container equipped with re- 
entrant ports that provide ambient access to the room-temperature 
plasma vessel. 
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28532 (UCRL—80973) MFTF test coil construction and per- 
formance. Cornish, D.N.; Zbasnik, J.P.; Leber, R.L.; Hirzel, D.G.; 
Johnston, J.E.; Rosdahl, A.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 25 Sep 1978. Contract W-7405-ENG-48. 
5p. (CONF-780952—23). Dep. NTIS, PC A02/MF AO1. 

From — superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

A solenoid coil, 105 cm inside the 167 cm outside diameter, 
has been constructed and tested to study the performance of the 
stabilized Nb—Ti conductor to be used in the Mirror Fusion Test 
Facility (MFTF) being built at Lawrence Livermore Laboratory. 
The insulation system of the test coil is identical to that envisioned 
for MFTF. Cold-weld ‘joints were made in the conductor at the start 
and finish of each layer; heaters were fitted to some of these joints 
and also to the conductor at various locations in the winding. This 
paper gives details of the construction of the coil and the results of 
the tests carried out to determine its propagation and recovery 
characteristics. Xx 


28533 High beta plasma operation in a toroidal plasma producing 
device. Clarke, J.F. (to Dept. of Energy). US Patent 4,115,190. 19 
Sep 1978. Filed date 24 Nov 1976. 6p. 

PAT-APPL-744,473. 

A high beta plasma is produced in a plasma producing device 
of toroidal configuration by ohmic heating and auxiliary heating. 
The plasma pressure is continuously monitored and used in a control 
system to program the current in the poloidal field windings. 
Throughout the heating process, magnetic flux is conserved inside 
the plasma and the distortion of the flux surfaces drives a current in 
the plasma. As a consequence, the total current increases and the 
poloidal field windings are driven with an equal and opposing 
ne current. The spatial distribution of the current in the 
poloidal field windings is determined by the plasma pressure. Plasma 
equilibrium is maintained thereby, and high temperature, high beta 
operation results. 


28534 Air core poloidal magnetic field system for a toroidal 
plasma producing device. Marcus, F.B. (to Dept. of Energy). US 
Patent 4,087,322. 2 May 1978. Filed date 7 Sep 1976. 8p. 

PAT-APPL-720,864. 

A poloidal magnetics system for a plasma producing device of 
toroidal configuration is provided that reduces both the total volt- 
seconds requirement and the magnitude of the field change at the 
toroidal field coils. The system utilizes an air core transformer 
wound between the toroidal field (TF) coils and the major axis 
outside the TF coils. Electric current in the primary windings of this 
transformer is distributed and the magnetic flux returned by air core 
windings wrapped outside the toroidal field coils. A shield winding 
that is closely coupled to the plasma carries a current equal and 
opposite to the plasma current. This winding provides the shielding 
function and in addition serves in a fashion similar to a driven 
conducting shell to provide the equilibrium vertical field for the 
plasma. The shield winding is in series with a power supply and a 
decoupling coil located outside the TF coil at the primary winding 
locations. The present invention requires much less energy than the 
usual air core transformer and is capable of substantially shielding 
the toroidal field coils from poloidal field flux. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 28524, 28529 


28535 (LBL—6378) Lawrence Berkeley Laboratory power 
supply system for neutral beam source development. Owren, H.M.; 
Baker, W.R.; Hopkins, D.B.; Acker, R.C. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Oct 1977. Contract W-7405- 
ENG-48. 4p. (CONF-771029—222). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Lawrence Berkeley Laboratory has developed and con- 
structed a 20-kV, 20-A test facility for the development of multi- 
megawatt neutral atomic beam sources. This facility has been in 
service for approximately two years and routinely operated at 120- 
kV, 20-A, 0.5-sec pulses since April 1977. The accelerator power 
supply system consists of four 50-kV, 20-A, 0.5-sec power modules 
which may be connected in a variety of series and parallel combina- 
tions. The primaries are controlled with ignitron contractors and 
induction voltage regulators. The high voltage output is shunt 
regulated with two DP-15-type triodes connected in parallel. A 
special varistor plate load is used to limit the anode voltage to 60 kV. 
— voltage switching is done with series connected silicon con- 
trolled rectifiers (SCR’s). Solid state power supplies of 15 V dc at 
2200 A, and 125 V at 2500 A are provided for the source filament 
and arc power. 


28536 (LBL—8155) 150-kV, 80-A solid state power supply for 
neutral beam injection. Owren, H.; Baker, W.; Hopkins, D.; Milnes, 
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K. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1978. Contract W-7405-ENG-48. 8p. (CONF-780953—11). 
Dep. NTIS, PC A02/MF AO1. 

From 10. symposium on fusion technology; Padova, Italy (4 
Sep 1978). 

A 150-kV, 80-A power supply and neutral beam test facility is 
now operational at the Lawrence Berkeley Laboratory, Berkeley, 
California. This supply uses banks of 450-V electrolytic capacitors 
for over 10° joules of energy storage. SCR switches control the 
power flow to the neutral beam accelerator. Turn on and off times of 
a few microseconds are possible. An auxiliary capacitor bank also 
uses SCR switches to provide regulation ('’flat-topping”’) of the main 
bank output by switching in additional capacitors as the main bank 
discharges. Air-operated switches are used to connect the main-bank 
sections in parallel for charging and series or parallel for discharge, 
depending on the operating voltage desired. A single digital switch 
sets the desired operating voltage. Filament and arc power supplies 
are also solid state. With the exception of the suppressor supply 
which has one vacuum tube the complete neutral beam system uses 
all solid state components. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 28527 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 28535, 28536, 28580 


28537 (AD-A—057287) A laser-driven pellet accelerator for 
CTR fuel injection. Master's thesis. Hoy, J.C. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Aug 1977. 11lp. NTIS PC A06/MF AO1. 
The high-speed ballistic injection of a solid spherical pellet of 
deuterium-tritium ice into a magnetically confined thermonuclear 
reactor plasma has been suggested as a technique of controlled 
thermonuclear reactor fueling. This experiment is intended to be a 
preliminary test of the feasibility of accelerating macroscopic fuel 
— using a pulsed ruby laser operating in the conventional mode. 
ellet velocities in the range of 1,000-10,000 m/sec are required to 
enable the pellets to penetrate and effectively refuel the reactor 
plasma. In this study, cellulose acetate pellets were used to simulate 
deuterium-tritium fuel. When placed in a vacuum enclosed tube, 
they were accelerated by the reaction to the laser induced ablation 
cloud from the exposed haif of the pellet. Pellet velocities of over 
200 m/sec were achieved. The velocities were measured by strobo- 
scopic photography, and the pellets were weighed to determine the 
fraction ablated. (Author) 


28538 (BNL—24782) Negative ion based neutral beams for 
plasma heating. Prelec, K. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 19p. (CONF-780851—3). 
Dep. NTIS, PC A02/MF AO1. 

From 9. symposium on the physics of ionized gases; Dubrov- 
nik, Yugoslavia (28 Aug 1978). 

Neutral beam systems based on negative ions have been 
considered because of a high expected power efficiency. Methods 
for the production, acceleration and neutralization of negative ions 
will be reviewed and possibilities for an application in neutral beam 
lines explored. 


28539 (BNL—25023) Gabor lens theory. Irani, A.A. (Brookha- 
ven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02- 
0016. 8p. (CONF-780979—1). Dep. NTIS, PC A02/MF AO1. 
1978) From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
The principle of using the space charge of an electron cloud 
to focus ion beams was first proposed by Gabor. Electrons are to be 
confined radially by means of an axial magnetic field B/sub z/ and 
axially by means of externally applied electric fields E/sub z/. An 
ion beam of charge density n/sub i/ much less than n/sub e/, the 
electron charge density can then be focused by the radial electric 
field set up by the electron cloud. The case considered here is that of 
a hollow cylindrical conductor charged to a potential +V with 
grounded rings on either side to set up the axial E/sub z/ field. A 
solenoid wound around the central conductor supplies the B/sub z/ 
field. Theoretical calculations are carried out for n/sub e/ maximum 
as a function of B/sub z/ due to radial confinement and V due to 
—_ confinement and the focal length of the Gabor Lens is calculat- 


28540 (GA-A—15119) Doublet III neutral beam injection 
system overview and status report. Holland, M.M.; Bailey, E.W.; 
Colleraine, A.P. (General Atomic Co., San Diego, CA (USA)). Aug 
1978. Contract EY-76-C-03-0167-038. llp. (CONF-780953—10). 
Dep. NTIS, PC A02/MF AOI. 

From 10. symposium on fusion technology; Padova, Italy (4 
Sep 1978). 
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The Doublet III tokamak currently in operation at General 
Atomic is designed to operate initially with a toroidal magnetic field 
of 2.6 T, 5 V-sec of ohmic heating flux swing, a plasma current of 2 
MA, and a plasma temperature of 1 keV. Early in 1980 it is planned 
to add the two 80 keV hydrogen neutral beam injectors now in 
fabrication to the machine to produce approximately 3 keV tempera- 
tures utilizing approximately 7 MW of auxiliary beam heating. 
Ultimately, an approximately 20 MW, six injector system will be 
constructed and employed to produce >5 keV reactor-grade plas- 
mas which will simulate breakeven conditions. An overview of the 
system and facility design is presented with a particular emphasis on 
the cryogenic system and test facility. A brief discussion of the 
schedule and the status of construction and fabrication is also pre- 
sented. 


28541 (ORNL/TM—6549) PELLET: a computer routine for 
modeling pellet fueling in tokamak plasmas. Houlberg, W.A.; Iskra, 
M.A.; Howe, H.C.; Attenberger, S.E. (Oak Ridge National Lab., TN 
(USA)). Jan 1979. Contract W-7405-ENG-26. 37p. Dep. NTIS, PC 
A03/MF AOI. 

Recent experimental results of frozen hydrogenic pellet injec- 
tion into hot tokamak plasmas and substantial agreement with theo- 
retical predictions have led to a much greater interest in pellets as a 
means of refueling plasmas. The computer routine PELLET has 
been developed and used as an aid in assessing pellet ablation models 
and the effects of pellets on plasma behavior. PELLET provides 
particle source profiles under various options for the ablation model 
and can be coupled either to a fluid transport code or to a brief 
routine which supplies the required input parameters. 


28542 (ORNL/TM—6550) Comparison of beam deposition for 
three neutral beam injection codes. Wieland, R.M.; Houlberg, W.A.; 
Mense, A.T. (Oak Ridge National Lab., TN (USA)). Mar 1979. 
Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AOl1. 

The three neutral beam injection codes BEAM (Houlberg, 
ORNL), HOFR (Howe, ORNL), and FREYA (Post, PPPL) are 
compared with respect to the calculation of the fast ion deposition 
profile H(r). Only plasmas of circular cross section are considered, 
with injection confined to the mid-plane of the torus. The approxi- 
mations inherent in each code are pointed out, and a series of 
comparisons varying several parameters (beam energy and radius, 
machine size, and injection angle) shows excellent agreement among 
all the codes. A cost comparison (execution time and memory 
requirements) is made which points out the relative merits of each 
code within the context of incorporation into a plasma transport 
simulation code. 


28543 (ORNL/TM—6598) Pneumatic hydrogen pellet injection 
system for the ISX tokamak. Milora, S.L.; Foster, C.A. (Oak Ridge 
National Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-26. 
33p. Dep. NTIS, PC A03/MF AO1. 

The design and operation of the solid hydrogen pellet injec- 
tion system used in plasma refueling experiments on the ISX toka- 
mak are described. The gun-type injector operates on the principle 
of gas dynamic acceleration of cryogenic pellets confined laterally in 
a tube. The device is cooled by flowing liquid helium refrigerant, 
and pellets are formed in situ. Room temperature helium gas at 
moderate pressure is used as the propellant. The prototype device 
injected single hydrogen pellets into the tokamak discharge at a 
nominal 330 m/s. The tokamak plasma fuel content was observed to 
increase by 0.5 to 1.2 x 10" particles subsequent to pellet injection. 
A simple modification to the existing design has extended the per- 
formance to 1000 m/s. At higher propellant operating pressures (28 
bar), the muzzle velocity is 20% less than predicted by an idealized 
constant area expansion process. 


28544 (ORNL/TM—6658) PLT neutral beam injection systems. 
Menon, M.M.; Barber, G.C.; Blue, C.W. (Oak Ridge National Lab., 
TN (USA)). Jan 1979. Contract W-7405-ENG-26. 28p. Dep. NTIS, 
PC A03/MF AOl. 

A brief description of the Princeton Large Torus (PLT) 
neutral beam injection system is given and its performance charac- 
teristics are outlined. A detailed operational procedure is included, 
as are some tips on troubleshooting. Proper operation of the source 
is shown to be a crucial factor in system performance. 


28545 (ORNL/TM—6740) QUARTZ: a numerical simulation of 
an asymmetric electrostatic accelator. Drooks, L.J.; McCollough, 
D.H.; McGaffey, R.W.; Whealton, J.H.; Wooten, J.W. (Oak Ridge 
National Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 
33p. Dep. NTIS, PC A03/MF AO1. 

A computer code has been developed for modeling neutral 
beam injectors, including steering effects produced by offsetting one 
or more accelerating electrodes. In contrast to previous two-dimen- 
sional code, is used to calculate potentials and potential gradients in 
the region of interest. Calculations are still in progress, and prelimi- 
nary results will be discussed. 
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28546 (ORNL/TM—6772) Wall effects on the absorption of 
electron cyclotron waves in an Uckan, T. (Oak Ridge 
National Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 
32p. Dep. NTIS, PC A03/MF AOI. 

The absorption of electron cyclotron waves propagating 
along an externally applied magnetic field in a uniform plasma 
surrounded by a cylindrical metallic cavity wall is studied. In the 
model, the cavity wall, the vacuum-plasma interface, and the effects 
of finite electron temperature are considered, and the dispersion 
relation for the wave propagation is derived. The results are then 
applied to the ELMO Bumpy Torus (EBT-I) plasma, and the propa- 
gation characteristics are computed. The wave absorption in the 
ordinary mode is found to be a result of the wall effects, which 
cannot be predicted with the infinite plasma theory. The loaded 
quality factor, Q/sub L/, is also estimated from the model to be 
about 12, which is in good agreement with the experimentally 
observed value. 


28547 Hydrogen-pellet fueling experiments on the ISX-A toka- 
mak, Milora, S.L.; Foster, C.A.; Edmonds, P.H.; Schmidt, G.L. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev. Lett.; 42: No. 2, 97-101(8 Jan 1979). 

We report the results of experiments on the ISX-A (impurity- 
study experiment) tokamak that demonstrate the technique of plasma 
fueling by solid-hydrogen-pellet injection. The results show that 
density increases of up to 30% or more can be realized without 
apparent deleterious effects on plasma stability and confinement. 


28548 Techniques for generating uniform charged particles 0’ 
hydrogen isotopes. Woosley, J.P.; Kim, K.; Turnbull, R.J. (Univ ot 
Ill, Urbana). J. Electrost.; §: 381- 389(Sep 1978). 

An apparatus has been built which is capable of generating 
uniform charged particles of hydrogen isotopes. Two unrelated 
physical processes are used to produce charged jets of controlled 
size and current. The jets later break up into uniform sized charged 
droplets. In both processes, charging of the liquid is accomplished by 
placing a sharp electrode inside the liquid and by raising it to a high 
potential. The first process is to electrostatically spray the charged 
liquid to form a fine jet of controlled size and current, whereas the 
second process is Rayleigh’s method of uniform droplet production. 
This method consists of breaking up a smooth jet of predetermined 
size into uniform drops using an externally excited acoustic wave. A 
wide range of sizes can be produced using either process. These 
solidified microparticles have several important applications in con- 
trolled thermonuclear fusion research. 6 refs. 


28549 Means for counteracting charged particle beam divergence. 
Hooper, E.B. Jr. (to Dept. of Energy). US Patent 4,101,765. 18 Jul 
1978. Filed date 19 Jul 1976. 6p. 

PAT-APPL-706,402. 

To counteract charge particle beam divergence, magnetic 
field-generating means are positioned along the edges of a charged 
particle beam to be controlled, such as to deflect and redirect 
particles tending to diverge from a desired beam direction. By 
selective arrangement of the magnetic field-generating means, the 
entire beam may by deflected and guided into different directions. 


28550 Charge exchange system. Anderson, O.A. (to Dept. of 
Energy). US Patent 4,092,534. 30 May 1978. Filed date 19 Nov 1976. 
8p. 


PAT-APPL-743,375. 

An improved charge exchange system for substantially reduc- 
ing pumping requirements of excess gas in a controlled thermonucle- 
ar reactor high energy neutral beam injector is described. The 
charge exchange system utilizes a jet-type blanket which acts simul- 
taneously as the charge exchange medium and as a shield for 
reflecting excess gas. 


28551 Development of energetic neutral beams to the megawatt 
power level for controlled thermonuclear research. Thompson, E. 
(UKAEA, Abingdon. Culham Lab.). pp 236-242 of Low energy ion 
beams, 1977. Stephens, K.G.; Wilson, I.H.; Moruzzi, J.L. (eds.). 
Bristol; Institute of Physics (1978). 

From International conference on low energy ion beams; 
Salford, UK (5 Sep 1977) 

Beams of neutral atoms with energies of 20 to 30 keV and 
powers of up to a few MW are finding wide application as a means 
of heating magnetically confined plasmas. Next-generation experi- 
ments will require well collimated beams of several MW at energies 
of up to 80 keV (H°) or 160 keV (D°). The overall design require- 
ments for such injectors, and how the technical specification can 
simply be derived from the characteristics of the plasma to be heated 
are reviewed. How the technical specification can be met using 
electron capture by a beam of positive ions, is indicated. The 
production of multi-ampere ion beams is discussed, together with 
factors governing the maximum performance and overall electrical 
efficiency. 
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TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 28570 


28552 (CONF-781109—12) Control of tritium permeation 
through fusion reactor strucural materials. Maroni, V.A. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 16p. 
Dep. NTIS, PC A02/MF AOI. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The intention of this paper is to provide a brief synopsis of the 
status of understanding and technology pertaining to the dissolution 
and permeation of tritium in fusion reactor materials. The following 
sections of this paper attempt to develop a simple perspective for 
understanding the consequences of these phenomena and the nature 
of the technical methodology being contemplated to control their 
impact on fusion reactor operation. Considered in order are: (1) the 
occurrence of tritium in the fusion fuel cycle, (2) a set of tentative 
criteria to guide the analysis of tritium containment and control 
strategies, (3) the basic mechanisms by which tritium may be re- 
leased from a fusion plant, and (4) the methods currently under 
development to control the permeation-related release mechanisms. 
To provide background and support for these considerations, exist- 
ing solubility and permeation data for the hydrogen isotopes are 
compared and correlated under conditions to be expected in fusion 
reactor systems. 


28553 (LA-UR—78-2878) Tritium containment in fusion facili- 
ties. Anderson, J.L. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 1lp. (CONF-781109—2). Dep. NTIS, 
PC A02/MF AOl1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The key environmental control systems that have been identi- 
fied and are being developed are listed. A brief description of each of 
the following systems is given: primary process materials, perme- 
ation barriers, secondary containment, tritium waste treatment, 
emergency tritium cleanup, maintenance procedures, and tertiary 
containment. (MOW) 


28554 (PNL—2018) Tritium source terms for fusion power 
plants. Kabele, T.J.; Johnson, A.B. Jr.; Mudge, L.K. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Sep 1976. Contract EY-76- 
C-06-1830. 77p. Dep. NTIS, PC A05/MF AOl1. 

The purpose of this study is to assess tritium control aspects 
of fusion reactors, to derive a preliminary estimate of the probable 
tritium releases and source terms under steady-state reactor oper- 
ation, and to identify areas where advancement of fusion reactor 
tritium control technology will be required. Tritium release aspects 
of six fusion reactor conceptual designs were evaluated, including 
four Tokamaks, one mirror and one theta pinch reactor. The princi- 
pal effort was directed to Tokamaks because they represent the 
current main-line Division of Magnetic Fusion Energy (DMFE) 
effort. Two tokamaks which had the most detailed conceptual 
designs at the time of the analysis (PPPL and UWMAK-I) were 
selected for detailed analysis to define tritium source terms. 


28555 Tritium permeation and wall loading in the TFTR vacuum 
vessel, Cecchi, J.L. (Plasma Physics Laboratory, Princeton Universi- 
ty, Princeton, New Jersey 08540). J. Vac. Sci. Technol.; 16: No. 1, 58- 
70(Jan 1979). 

The problems of tritium permeation through and loading of 
the TFTR vacuum vessel wall structural components are considered 
for various TFTR operating scenarios and outgassing modes. A 
general analytical solution to the time-dependent diffusion equation 
which takes into account the boundary conditions arising from the 
tritium filling gas as well as the source function associated with 
implanted energetic charge exchange tritium is presented. Expres- 
sions are derived for two quantities of interest: (1) the total amount 
of tritium leaving the outer surface of a particular vessel component 
as a function of time, and (2) the amount retained as a function of 
time. These quantities are evaluated for specific TFTR cases. The 
results are that permeation through the vessel is important only for 
the bellows during discharge cleaning if the wall temperature rises 
above ~150 °C. At 250 °C, after 72 hours of discharge cleaning 
~200 Ci would be lost. The wall loading is most severe in the 
stainless-steel plate sections during normal pulsed operation where 
~ 600 Ci would be retained after 1000 shots if the walls were at 20 
°C. Maintaining the temperature of the walls above 100 °C greatly 
lessens the problem. The 600 Ci in the wall would be reduced to 
~ 10 Ci if the wall were heated to 250 °C for about 60 h. 


28556 Some economic and environmental consequences of fusion 
power. Henning, C.D.; Baublitz, J.E. (US Dep of Energy, Washing- 
ton, DC). JEEE Trans. Nucl. Sci; NS: No. 1, 23-27(Feb 1978). 

Fusion Power is one such inexhaustible energy resource in 
which the collision of light nuclei fuse to produce heavier nuclei and 
energy. Of the many exothermic fusion reactions, the most accessible 
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operating conditions are found for a deuterium and tritium mixture. 
As a later development, pure deuterium fuel can be used to obviate 
the need to breed tritium, or perhaps a deuterium-helium cycle could 
be used to eliminate most of the reaction neutrons and associated 
radioactivity. It appears that while the inexhaustible fuels will be 
essentially free, the net cost of power will exceed present methods. 
For example, in the case of fusion, there is enough deuterium in a 
gallon of seawater to provide the energy equivalent of 300 gallons of 
gasoline, which can be extracted and used at a negligible cost of 0.1 
mills per killowatt hour. Also operating and maintenance costs will 
be nominal; yet, the consumer cost of power will be escalated 
because of the cost of capital to build the power plant. 13 refs. 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 25715, 27501, 27504, 27530, 
28447, 28490, 28547 


28557 (BNL—25301) Heavy Ion Fusion development plan. 
Maschke, A.W. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 6p. (CONF-780979—4). Dep. 
NTIS, PC A02/MF AO1. 

From Heavy ion fusion workshop; Chicago, IL, USA (19 Sep 
1978). 

Some general cnsiderations in the fusion development pro- 
gram are given. The various factors are considered that must be 
determined before heavy ion fusion can be assessed. (MOW) 


28558 (CEA-R—4898(Pt.1)) Suprathermal electron transport in 
a laser plasma - First part: General approach. Nicolle, J.P. (CEA 
Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)). 
Jan 1978. 60p. (In French). Dep. NTIS (US Sales Only), PC A04/ 
MF AOl. 

The transport and slowing down of suprathermal electrons in 
a laser plasma was studied to estimate the preheating during a target 
implosion. The following processes are taken into account - diffusion 
in space and velocity due to Coulomb interactions with thermal 
electrons and ions, - interaction with the self-consistent electric-field 
which is calculated by using the diffusion approximation including a 
flux limitation for high density gradients, - Bremsstrahlung emission. 
The classical formulas in the Born approximation are used. The 
Coulomb diffusion is preponderant; the interactions with the electric 
field provide a coupling between suprathermal and thermal elec- 
trons. The Bremsstrahlung spectrum allows to test the numerical 
simulations (Monte-Carlo, multigroup diffusion) by measuring the X 
rays produced during the implosion. 


28559 (CONF-780952—17) Design and construction of supercon- 
ducting quadrupole magnets for ion beam fusion. Wang, S.T.; Ludwig, 
H.; Turner, L.R. — National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 6p. Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

A high gradient superconducting quadrupole has been de- 
signed and developed as the heavy ion beam focussing element in the 
low velocity portions of an rf linac for the Argonne Ion Beam 
Fusion Reactor. The quadrupole magnets will require an extremely 
short magnet coil length (approximately 20 cm to 30 cm) and 
extremely high central gradients (approximately 100 T/m to 200 T/ 
m). The useful warm bore will be about 4 to 6 cm and the integral 
gradient homogeneity should be constant to +-5% over the useful 
warm bore. Special techniques have been developed which are 
especially suitable for multilayer coil winding and coil assembly with 
high average current density over the coil cross section. A 5-layer 
quadrupole with 9 cm winding bore has been built and tested to the 
full performance of about 100 T/m with little training. The achieved 
average current density is 22,000 A/cm? at a peak field in conductor 
of about 5.0 T. An 8-layer quadrupole is under construction for a 
design gradient of 140 T/m over 9 cm winding bore. The peak field 
will be about 7.2 T. 


28560 (CONF-781049—1) Use of heavy ions for inertial confine- 
ment fusion. Martin, R.L. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF AOI. 

From 6. conference on particle accelerator; Dubna, USSR (11 
Oct 1978). 

Programs are underway at Argonne National Laboratory, 
Brookhaven National Laboratory, and Lawrence Berkeley Labora- 
tory to develop the application of high energy heavy ions to inertial 
confinement fusion. Experimental programs are in progress at each 
of the laboratories as well as conceptual designs of accelerator 
systems as drivers of large power plants with pellet fusion as the heat 
source. The requirements for these drivers are stated as a total 
energy of 1 MJ at a peak power of 100 TW in a shaped pulse with a 
repetition rate approximately greater than 1 Hz and an energy 
deposition rate of 20 MJ/g of target material. To date, Argonne has 
concentrated on accelerator systems which utilize rapid cycling 
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synchrotrons with storage rings, Brookhaven and Argonne have 
designed systems with conventional rf linacs and storage rings, and 
Berkeley has developed the design for linear induction accelerators. 
This report will review thse conceptual designs as well as indicate 
the status of the experimental programs. 


28561 (LA-UR—78-2607) Ultraviolet damage resistance of laser 
coatings. Newnam, B.E.; Gill, D.H. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 19p. (CONF- 
780982—1). Dep. NTIS, PC A02/MF AO1. 

From 10. symposium on laser induced damage materials; 
Boulder, CO, USA (12 Sep 1978). 

The damage resistance of several thin-film materials used in 
ultraviolet laser optics was measured at 266 and 355 nm. The 
coatings included single, quarterwave (QW) layers of NaF, LaFs, 
MgF2, ThO2, AlzOs, HfO2z, ZrO2, Y2Os and SiOz, plus multilayer 
reflectors composed of some of these materials. The substrates were 
uv-grade fused silica. Single-shot thresholds were obtained with 22 
ns and 27 ns (FWHM) pulses at 266 and 355 nm, respectively. One of 
the samples had previously been tested using 20-ps nulses, providing 
a pulsewidth comparison. At 266 nm the coating with the highest 
damage threshold was a QW layer of NaF at 10.8 J/cm? (450 MW/ 
cm?), whereas for a maximum reflector of AlzO3/NaF the value was 
3.6 J/cm? (154 MW/cm?), and the threshold of the maximum 
reflector was 12.2 J/cm? (470 MW/cm?). The results were analyzed 
to determine correlations with standing-wave electric fields and 
linear and two-photon absorption. Scaling relationships for wave- 
length, refractive index and atomic density, and pulsewidth were 
found. 


28562 (RL—78-039) Annual report to the Laser Facility Com- 
mittee 1978. (Science Research Council, Chilton (UK). Rutherford 
Lab.). 1978. 280p. Dep. NTIS (US Sales Only), PC A13/MF AOl1. 

The report is in sections, as follows: the development of the 
facility (glass laser physics and development, performance and reli- 
ability of the glass laser, computer control, target fabrication, target 
area, optical design, gas laser development); single beam interaction 
studies (optical and magnetic measurements, X-ray and VUV spec- 
troscopy, optical emission studies, particle emission measurements, 
gas breakdown observations, related theoretical and computational 
studies); two beam compression studies (vacuum ultra violet and X- 
ray spectroscopy, optical spectroscopy, particle emission studies, 
optical and magnetic measurements, theory and computational mod- 
elling). 


28563 (UCID—17998) Status of low pressure switch research 
and development. Lauer, E.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 12 Dec 1978. Contract W-7405-ENG- 
48. 16p. Dep. NTIS, PC A02/MF AO1. 

The status of our program of experimental testing and nu- 
merical modeling of low pressure switches is described. The litera- 
ture on conventional low pressure switches is reviewed briefly. A 
novel geometry is described which may allow a ten-fold higher E- 
field than can be used in conventional low pressure switches. Two 
numerical models are described, one for untriggered switch break- 
down, and one for strongly triggered switches. 


28564 (UCRL—80562) Response of a lithium fall to an inertially 
confined fusion microexplosion. Hovingh, J.; Blink, J.; Glenn, L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 31 
May 1978. Contract W-7405-ENG-48. 24p. (CONF-780508—80). 
Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

One of the most difficult technology problems in an inertially 
confined fusion reactor is the survival of the structure from the 
repeated stresses caused by the microexplosion products. To mitigate 
the damage from the microexplosion products, a thick lithium fall 
can be circulated in front of the structure. This fall will absorb the 
short-ranged products and moderate and attenuate the neutrons. This 
paper discusses the response of the fall to the microexplosion prod- 
ucts, and estimates the resulting loading and stresses in the first 
structural wall. 


28565 (UCRL—80782) Conceptual design considerations and 
neutronics of lithium fall laser fusion target chambers. Meier, W.R.; 
Thomson, W.B. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 31 May 1978. Contract W-7405-ENG-48. 25p. 
(CONF-780508—77). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Atomics International and Lawrence Livermore Laboratory 
are involved in the conceptual design of a laser fusion power plant 
incorporating the lithium fall target chamber. In this paper we 
discuss some of the more important design considerations for the 
target chamber and evaluate its nuclear performance. Sizing and 
configuration of the fall, hydraulic effects, and mechanical design 
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considerations are addressed. The nuclear aspects examined include 
tritium breeding, energy deposition, and radiation damage. 


28566 (UCRL—81099(Rev.1)) Laser fusion diagnostics. Cole- 
man, L.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 16 Aug 1978. Contract W-7405-ENG-48. 34p. Dep. 
NTIS, PC A03/MF AO1. 

High temporal and spatial resolution optical diagnostics of 
laser performance, energy balance, and applicable plasma probing 
techniques are reviewed. A variety of spatially, temporally and 
spectrally resolved x-ray diagnostics techniques and instruments as 
discussed. Particular emphasis is on high spatial resolution imaging 
techniques and applications and on high temporal resolution x-ray 
streak camera applications to exploding pusher target experiments. 
Finally, particle diagnostics and systems designed to diagnose target 
performance via yield and temperature measurements and techniques 
designed to determine the characteristics of compressed targets are 
discussed. 


28567 (UCRL—81259(Rev.1)) Electric power from laser fusion: 
the HYLIFE concept. Monsler, M.; Blink, J.; Hovingh, J.; Meier, W.; 
Walker, P.; Maniscalco, J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.; Exxon Research and Engineering Co., 
Linden, NJ (USA)). Jun 1978. Contract W-7405-ENG-48. 20p. 
(CONF-780801—40). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

A high yield lithium injection fusion energy chamber is 
described which can conceptually be operated with pulsed yields of 
several thousand megajoules a few times a second, using less than 
one percent of the gross thermal power to circulate the lithium. 
Because a one meter thick blanket of lithium protects the structure, 
no first wall replacement is envisioned for the life of the power 
plant. The induced radioactivity is reduced by an order of magnitude 
over solid blanket concepts. The design calls for the use of common 
ferritic steels and a power density approaching that of a LWR, 
promising shortened development times over other fusion concepts 
and reactor vessel costs comparable to a LMFBR. 


28568 (UCRL—81336) Pressure ionization in laser-fusion target 
simulation. Zimmerman, G.B.; More, R.M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 15 Sep 1978. Contract W- 
7405-ENG-48. 18p. (CONF-781053—9). Dep. NTIS, PC A02/MF 
AOl. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

Accurate simulation of high density target implosion requires 
material properties (ionization, pressure, energy, opacity, and trans- 
port coefficients) at densities where bound electrons are significantly 
perturbed by neighboring atoms. In the LASNEX code, this data is 
supplied by tables and/or calculated from a Stromgren model for 
ionization equilibrium. Improvements have been made in this model 
which aim at assuring thermodynamic consistency and obtaining 
better agreement with more elaborate calculations. Arbitrary degen- 
eracy is allowed for the free electrons. Consistent Coulomb contribu- 
tions to pressure and continuum lowering are obtained. A new 
pressure ionization scheme merges bound electrons into the contin- 
uum as a smooth function of density and the corresponding contribu- 
tion to pressure is calculated. Results are shown for aluminum. 


28569 (UCRL—81467) Studies of closure phenomena in pinholes 
irradiated by Nd laser pulses. Auerbach, J.M.; Holmes, N.C.; Hunt, 
J.T.; Linford, G.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 21 Aug 1978. Contract W-7405-ENG-48. 16p. 
(CONF-781053—1). Dep. NTIS, PC A02/MF AO1. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

The plasma closure of —_ filter pinholes is a critical 
parameter in the performance of high energy glass laser systems. 
Using 50 to 100 J, 300 psec FWHM laser pulses on the Janus laser, 
an investigation has been made on closure effects in 300 ym to 500 
pam diameter pinholes of various materials and thicknesses. Calori- 
metry measurements have yielded data on pinhole transmission and 
intensity loading on the periphery of the pinhole. Ultrafast streak 
photography measurements indicate effective closure velocities of 2 
x 107 cm/sec to 5 x 10’ cm/sec. Scattered light measurements have 
shown the transmission loss through a typical spatial filter configura- 
tion to be primarily refractive in nature. 


28570 (UCRL—81946) Laser Fusion: status, future, and tritium 
control. Coyle, P.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 22p. 
(CONF-781029—8). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

At Livermore the 10 kJ, 20 to 30 TW Shiva facility is now 
operational and producing regular new fusion results. Design work 
has begun on a 200 to 300 TW laser designed to carry the program 
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through the first breakeven demonstration experiments in the mid- 
1980's. Confidence in reaching this goal is based on the significant 
progress we have made in state-of-the-art, high-power Nd:glass laser 
technology, in experimental laser fusion and laser plasma interaction 
physics, and in theoretical and analytical computer codes which 
reliably model and predict experimental results. For all of these 
experiments, a variety of fusion targets are being fabricated in the 
laboratory, and the control and handling of tritium is now a regular 
and routine part of ongoing inertial fusion experiments. Target 
design with gains of about 1000 have been studied and the means to 
mass produce such pellets at low cost are also being developed. 


28571 Shock focusing in implosions of inertial fusion model tar- 
gets. Perry, F.C.; Mix, L.P.; Toepfer, A.J. (Sandia Laboratories, 
Albuquerque, New Mexico 87185). Appl. Phys. Lett.; 34: No. 4, 251- 
253(15 Feb 1979). 

Implosions of high-gain targets for inertial confinement fusion 
must be highly spherically symmetric for efficient ignition. Using a 
single relativistic electron beam at low power (~0.3 TW) and 
cylindrical targets, we have experimentally shown that loading 
asymmetries generate strong implosion asymmetries, resulting in 
poor convergence ratios. By introducing a nonspherical variation in 
the shell radius and thickness (shimming), the implosion symmetry is 
radically improved at one time during the implosion. The effect is 
explained by a shock focusing mechanism whereby ultrahigh pres- 
sure: 0.9 TPa (9 Mbar) : is achieved on one side of the target. 


28572 Technology of solid-fuel-layer targets for laser-fusion ex- 
periments. Musinski, D.L.; Henderson, T.M.; Pattinson, T.R.; 
Tarvin, J.A. (KMS Fusion, Inc., Ann Arbor, Michigan 48106). Appi. 
Phys. Lett.; 34: No. 4, 300-302(15 Feb 1979). 

An apparatus which produces uniform solid-fuel layers in 
glass-shell targets for laser irradiation is described. A low-power cw 
laser pulse is used to vaporize the fuel within a previously frozen 
target which is maintained in a cold-helium environment by a 
cryogenic shroud. The rapid refreezing that follows the pulse forms 
a uniform fuel layer on the inner surface of the glass shell. This 
apparatus and technique meet the restrictions imposed by the experi- 
mental target chamber. The method does not perturb the target 
position; nor does it preclude the usual diagnostic experimets since 
the shroud is retracted before the main laser pulse arrives. Successful 
laser irradiation and implosion of solid-fuel-layer targets at KMSF 
have confirmed the effectiveness and reliability of this system and 
extended the range of laser-target-interaction studies in the cryogen- 
ic regime. 


28573 Guidance system for laser targets. Porter, G.D.; Bogdan- 
off, A.B. (to Dept. of Energy). US Patent 4,118,627. 3 Oct 1978. 
Filed date 22 Jun 1976. 4p. 

PAT-APPL-698,553. 

A system is described for guiding charged laser targets to a 
predetermined focal spot of a laser along generally arbitrary, and 
especially horizontal, directions which comprises a series of electro- 
static sensors which provide inputs to a computer for real time 
calculation of position, velocity, and direction of the target along an 
initial injection trajectory, and a set of electrostatic deflection means, 
energized according to a calculated output of said computer, to 
charge the target trajectory to intercept the focal spot of the laser 
which is triggered so as to illuminate the target of the focal spot. 


28574 System for the production of plasma. Bakken, G.S. (to 
Dept. of Energy). US Patent 4,118,274. 3 Oct 1978. Filed date 29 
May 1975. 8p. 

PAT-APPL-581,608. 

The present invention provides a system for the production of 
a plasma by concentrating and focusing a laser beam on the plasma- 
forming material with a light focusing member which comprises a 
parabolic axicon in conjunction with a coaxial conical mirror. The 
apex of the conical mirror faces away from the focus of the parabolic 
axicon such that the conical mirror serves to produce a virtual line 
source along the axis of the cone. Consequently, irradiation from a 
laser parallel to the axis toward the apex of the conical mirror will 
be concentrated at the focus of the parabolic axicon, impinging upon 
the plasma-forming material there introduced to produce a plasma. 
The system is adaptable to irradiation of a target pellet introduced at 
the focus of the parabolic axicon and offers an advantage in that the 
target pellet can be irradiated with a high degree of radial and 
spherical symmetry. 


28575 (SAND—78-6023) Design of an_inertial-confinement 
fusion experiment employing heating by electrons oscillating in a 
magnetic mirror. Roche, M. (CEA Centre d'Etudes de Valduc, 21 - 
Is-sur-Tille (France)). Oct 1978. Translation of French report. 10p. 
Dep. NTIS, PC A02/MF AOI. 

A new concept directed to the achievement of inertial-con- 
finement thermonuclear fusion by means of relativistic electron 
beams is described. A magnetic mirror located behind the exploding 
driver plays the double role of: (1) making it possible to build up 
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very high current densities by virtue of the part played by the ions in 
the diode; (2) reflecting the electrons, which thus oscillate about the 
anode, leading to a great intensification of energy storage. 


28576 Assessment of laser-driven fusion. nt. J. Fusion Energy; 1: 
No. 2, 25-49(Jun 1977). 

This report, an assessment of the engineering and scientific 
feasibility of laser-driven fusion, is based on studies and site visits 
carried out in the period from Nov. 1, 1975 to March 15, 1976. The 
report is briefly summarized in Part 1, Introduction and Summary. 
Part 2, Overall Assessment: Engineering and Scientific Feasibility, 
discusses the general engineering aspects and problems and the 
overall assessment of the engineering and of the present experimental 
and theoretical status of laser-driven fusion. The content of the study 
is also based on extensive literature collections which have, howev- 
er, not been specifically referenced in the text. 


28577 Optical engineering problems associated with construction 
of the shiva laser fusion facility. Godwin, R.O.; Bliss, E.S.; Glaze, 
J.A.; O’Neal, W.C.; Patton, H.G.; Summers, M.A.; Wallerstein, E.P. 
(Univ of Calif, Lawrence Livermore Lab). SPIE Semin. Proc.; 121: 
106-110(1977). 

The Shiva laser system is part of a new 20 terawatt laser 
facility at Lawrence Livermore Laboratory. The system contains 
more than $5,000,000 worth of optics. This paper discusses the 
various optical components, typical component quantities and speci- 
fication, and the problem of laser damage to components. 8 refs. 


28578 Beam transport optics for laser fusion. Glass, A.J. (Univ 
of Calif, Lawrence Livermore Lab). SPIE Semin. Proc.; 340: 111- 
116({nd]). 

The performance of large laser systems for laser fusion is 
limited by self-induced damage to optical components, arising from 
the interaction of the intense light with the optical materials in the 
laser system. In the design of the beam transport optics, due consid- 
eration must be given to high intensity effects, including self-focus- 
ing, surface damage, and internal reflection focusing. The constraints 
imposed on the design of optical components by these considerations 
are discussed. 13 refs. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 27217, 28550 


28579 (ANL/FPP—78-2, pp 1-34) Fusion reactor materials. 
1978. 


In Fusion Power Program. Quarterly progress report, April— 
June 1978. 

Summaries of research during this period are given for the 
following topics: (1) correlation of blister diameter with skin thick- 
ness for Ni and beryllium, (2) measurements of sputtering yields for 
polycrystalline Mo under D* ion-irradiation, (3) D trapping in ion- 
bombarded beryllium, (4) integral cross section tests at ORIC, (5) 
fission reactor dosimetry, (6) review of the fusion materials irradia- 
tion test facility, (7) hydrogen permeation and materials behavior, 
and (8) microstructure modeling of irradiated fusion reactor first 
wall materials. (MOW) 


28580 (CONF-780851—2) Selected topics on surface effects in 
fusion devices: neutral-beam injectors and beam-direct converters. 
Kaminsky, M. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 22p. Dep. NTIS, PC A02/MF AO1. 

From 9. symposium on the physics of ionized gases; Dubrov- 
nik, Yugoslavia (28 Aug 1978). 

Neutral-beam injectors are being used for the heating and 
fueling of plasmas in existing devices such as PLT (Princeton), ISX 
(Oak Ridge) and 2XIIB (Lawrence Livermore Laboratory) and will 
be used in devices such as TFTR (Princeton), MX (Livermore) and 
Doublet III (Gulf Atomic). For example, TFTR has been designed 
to receive a total of 20 MW of 120-keV deuterium atoms in pulses of 
0.5-sec duration from 12 neutral beam injectors; for the MX experi- 
ment it is planned to inject a total of 750A (equivalent) of deuterium 
atoms with a mean energy of 56 keV in 0.5-sec pulses. The interac- 
tion of energetic deuterium atoms with exposed surfaces of device 
components such as beam dumps, beam-direct-convertors collectors, 
beam calorimeters, and armor plates, cause a variety of surface 
effects which affect deleteriously the operation of such devices. 
Some of the major effects will be discussed. 


28581 (CONF-790125—14) Integral tests of nuclear activation 
cross sections for °Be(d,n) sources, E/sub d/ = 14—40 MeV. Green- 
wood, L.R.; Heinrich, R.R. (Argonne National Lab., IL (USA)). 29 
—™ Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF 
AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Thirty-one neutron cross sections have been extended to 44 
MeV for dosimetry applications at high energy accelerator sources. 
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Integral testing in Be(d,n) fields at E/sub d/ = 14, 16, and 40 MeV 
shows that 22 cross sections are accurate to within +- 10%. An 
example of routine flux-spectral unfolding and damage analysis is 
shown with an error analysis. Cross section needs are discussed. 


28582 (CONF-790125—23) Materials experience with tokamak 
plasmas. Colchin, R.J. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The primary effects of using various wall and limiter materi- 
als have been in the amount and kind of impurities they introduce 
into the plasma. Only a limited number of materials have been 
employed to date. These include gold, stainless steel, inconel, glass, 
alumina, and titanium for first walls and carbon, stainless steel, 
inconel, alumina, silicon carbide, boron carbide, molybdenum, tanta- 
lum, titanium, and tungsten for limiters and divertors. Limiter sur- 
faces bear the brunt of the plasma bombardment and so typically 
introduce impurities far out of proportion to their relative size. The 
ratio of the bombarded limiter area to that of the first wall is of order 
1 to 10% 


28583 (DP-MS—78-66) General mechanism for helium blistering 
involving displaced atom transport. McDonell, W.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1979. Contract EY-76-C-09-0001. Sp. (CONF-790125—24). Dep. 
NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

A mechanism developed to account for formation of vertical- 
ly elongated blisters in high displacement environments produced by 
*52Cf alpha particles and fission fragments has been extended to 
formation of done-shaped blisters in the low displacement environ- 
ments produced by simple helium ion beams. In this mechanism, 
transport of displaced atoms to relieve compressive stresses in the 
helium-implanted layer allows interconnections of small, subsurface 
bubbles to form the blister cavity. The same transport may cause 
thickening of the blister caps at low implantation energies. The 
transition from dome-shaped to vertically elongated blistering occurs 
between the 300 and 3000 displacements per helium atom produced 
by simple helium ions and *°?Cf radiations respectively. 


28584 (GA-A—15124) Angular effects in the sputtering of stain- 
less steel by hydrogen ions. Smith, J.N. Jr. (General Atomic Co., San 
Diego, CA (USA)). Sep 1978. Contract EY-76-C-03-0167-038. 7p. 
(CONF-781113—2). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

One major source of plasma contamination in tokamaks re- 
sults from sputtering of the first wall of the plasma chamber by 
hydrogenic species. Charge transfer neutrals and escaping ions will 
have different incident angle distributions and it is therefore impor- 
tant to study the angular behavior of the sputtering mechanism. 
Laboratory experiments are reported in which the angular and 
energy distribution of Cr* sputtered from 304 stainless steel by H*s 
is measured as a function of angle of incidence of the H*s; beam. A 
change in both the angular distribution and the energy distribution is 
observed toward grazing incidence, which is taken as evidence of 
the increasing contribution of surface recoils. The effects of surface 
contamination on the yield, angular distribution, and energy distribu- 
tion of sputtered ions are also reported. 


28585 (HEDL-SA—1539) Damage analysis and fundamental 
studies program. Doran, D.G.; Farrar, H. IV; Goland, A.N. (Han- 
ford Engineering Development Lab., Richland, WA (USA)). 1978. 
Contract EY-76-C-14-2170. 14p. (CONF-780508—78). Dep. NTIS, 
PC A02/MF AOl1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The Damage Analysis and Fundamental Studies (DAFS) 
Task Group has been formed by the Office of Fusion Energy to 
develop procedures for applying data obtained in various irradiation 
test facilities to projected fusion environments. A long-range pro- 
gram plan has been prepared and implementation has begun. The 
plan and technical status are briefly described. 


28586 (Juel—1503) Criterion for plasma-wall-interaction in a 
reactor. Bieger, W.; Dippel, K.H.; Wolf, G.H. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Plasmaphysik). 
May 1978. 19p. Dep. NTIS (US Sales Only), PC A0O2/MF AOI. 

A criterion is formulated for the permissible degree of 
plasma-wall-interaction of a thermonuclear plasma. Taking the 
growth of a-particle concentration as a measure, the criterion is 
expressed in form of a simple relation between few characteristics 
such as ‘relative toxicity’ and ‘energy related material yield’. The 
criterion is applied to the example of sputtering by fuel particles in 
the presence of a cool plasma mantle showing that high-Z materials 
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like tungsten might become advantageous if the ‘temperature’ of the 
bombarding particles is in the range between 10 and 25 eV. 


28587 (LA-UR—79-146) Ceramics for applications in fusion sys- 
tems. Clinard, F.W. Jr. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 13p. (CONF-790125—10). Dep. 
NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Six critical applications for ceramics in fusion systems are 
reviewed, and structural and electrical problem areas discussed. 
Fusion neutron radiation effects in ceramics are considered in rela- 
tion to fission neutron studies. A number of candidate materials are 
proposed for further evaluation. 


28588 (ORNL/TM—6667) Comparison of one- and two-dimen- 
sional cross-section sensitivity calculations for a fusion reactor shield- 
ing experiment. Seki, Y.; Santoro, R.T.; Oblow, E.M.; Lucius, J.L. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 17p. Dep. NTIS, PC A02/MF AO1. 

Cross-section sensitivities calculated with one- and two-di- 
mensional models of a fusion reactor shielding experiment are com- 
pared. The effectiveness of the 2-D calculation is accurately model- 
ing the experiment and detector configurations is demonstrated. At 
the same time the validity of a 1-D sensitivity study is also demon- 
strated. 


28589 (SAND—78-1585C) Ion microanalysis and implantation 
applied to fusion surface research. Vook, F.L.; Doyle, B.L.; Picraux, 
S.T. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. Sp. (CONF-781113—21). Dep. NTIS, PC A02/MF 
AOl. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Ion microanalysis and implantation have been used to investi- 
gate and analyze plasma-surface interactions relevant to fusion 
plasma materials. Previous results for pure metals are reviewed and 
new results are presented for TiBz coatings for Tokamak surfaces. 
Enhanced trapping of implanted, low-energy hydrogen has been 
shown to occur at room temperature in W, Au, Pd, Mo, Nb, and 
TiB, for He or other ion predamage. Hydrogen depth profiles 
obtained using 'H('*F,ay)'*Oresonant nuclear reaction show that 
the H decorates the He damage profiles at traps whose concentration 
is proportional to the He-induced damage. For room temperature 
implantation in TiB2, H is trapped at the end of range, and isoch- 
ronal annealing indicates that the H is lost by release from traps 
followed by rapid diffusion. For He predamaged samples, annealing 
at 400°C causes the H to be retrapped in the region of the He- 
induced damage at traps whose cross section is = 1.8 x 107 '*cm?/ 
trap. 


28590 (SAND—78-1592C) Ion beam analysis of surface modifi- 
cations in tokamaks. Picraux, S.T.; Wampler, W.R.; Cohen, S.A.; 
Dylla, H.F.; Rossnagel, S.M.; Magee, C.W. (Sandia Labs., Albuquer- 
que, NM (USA); Princeton Univ., NJ (USA). Plasma Physics Lab.; 
RCA Labs., Princeton, NJ (USA)). 1978. Contract EY-76-C-04- 
0789. 4p. (CONF-781113—23). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The use of ion beam techniques to study surface modification 
of samples exposed to tokamak plasma discharges is reviewed. 
Primary emphasis is given to a continuing study of samples exposed 
at the first wall of the Princeton Large Torus (PLT) tokamak 
throughout its operating life. Both impurity flow and hydrogen 
recycle effects are investigated. Laboratory hydrogen implantations 
at 200 to 400 eV suggest a method to determine the mean ion 
temperature at the wall from the hydrogen saturation trapping 
dependences in Si samples. 


28591 (SAND—78-1617c) Hydrogen isotope trapping in materi- 
als exposed in PLT. Wampler, W.R.; Picraux, S.T.; Cohen, S.A.; 
Dylla, H.F.; McCracken, G.M.; Rossnagel, S.M.; Magee, C.W. 
(Sandia Labs., Albuquerque, NM (USA); Princeton Univ., NJ 
(USA). Plasma Physics Lab.; RCA Labs., Princeton, NJ (USA)). 
1978. Contract EY-76-C-04-0789. Sp. (CONF-781053—11). Dep. 
NTIS, PC A02/MF AO1. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

Samples exposed at various minor radii in PLT to small 
numbers of high power discharges have been analyzed for the 
amount and depth distribution of implanted hydrogen isotopes and 
higher Z impurities. Comparisons of the measured H,D concentra- 
tions and depth profiles with laboratory implantations and calculated 
depth profiles give the energy and fluence of the hydrogen implant- 
ed in the PLT samples. For a Maxwellian distribution, pt oa 
temperatures of 500 to 600eV due to plasma charge exchange, and 50 
to 350eV due to ions at the plasma edge are obtained. Also a 5- 
40keV component is observed due to neutral beam injection. 
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28592 (SAND—79-0247C) Imaging atom-probe and field-ion in- 
vestigations of hydrogen in metals. Panitz, J.A. (Sandia Labs., Albu- 
querque, NM (USA)). 1979. Contract EY-76-C-04-0789. lip. 
(CONF-790127—6). Dep. NTIS, PC A02/MF AO1. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

A technique is reviewed which has the capability of investi- 
gating the interaction of hydrogen with metals on an atomic scale so 
that the initial phases of hydrogen interaction may be studied direct- 
ly. Known as Imaging Atom-Probe Spectroscopy (IAPS) this tech- 
nique combines the ability of the low-temperature Field-Ion Micro- 
scope (FIM) to image a metal surface in atomic resolution, and the 
single atom detection capability of a time-of-flight mass spectrometer 
to detect all surface species, including hydrogen. 


28593 (UCRL—81092) Neutron spectra from materials used in 
fusion and fusion—fission hybrid reactors. Hansen, L.F.; Wong, C.; 
Komoto, T.; Pohl, B.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Sep 1978. Contract W-7405-ENG-48. 6p. 
(CONF-780921—8). Dep. NTIS, PC A02/MF A011. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The neutron leakage spectra from pulsed spheres of Cu (1.0, 
3.0, and 5.0 mean-free-path, mfp), Nb (1.0 and 3.0 mfp), 78*Th (1.0 
mfp) and ***U (0.8 and 2.8 mfp) have been measured using time-of- 
flight techniques. The neutron spectra from the above materials used 
in fusion hybrid reactors have been measured between 0.8 and 14 
MeV using a stilbene scintillator, pulse shape discrimination and 
flight paths of around 10 meters. The measured spectra are com- 
pared with calculations carried out with TARTNP, a coupled neu- 
tron-photon Monte-Carlo transport code. The Lawrence Livermore 
Laboratory neutron and photon cross sections library (ENDL) and 
the ENDF/B-IV library have been used in these calculations. The 
calculated neutron spectra using the ENDL library are in fair 
agreement with the measurements (5 to 10% discrepancies for the 1- 
mfp spheres). Calculations for Cu, Nb and Th carried out with the 
ENDF/B-IV library, badly underestimate the neutron emission be- 
tween 5 and 10 MeV. The discrepancies with the measurements in 
this energy region are as large as a factor of two. In order to 
facilitate the use of these data for calculational purposes by other 
laboratories, one-dimensional “experimental” neutron energy spectra 
have been generated for each of the above measurements and are 
available upon request. 


28594 Effects of neutron radiation on 4.2-K cryocondensation 
panels, Chou, T.S.; Halama, H.J. (Brookhaven National Laboratory, 
Upton, New York 11973). J. Vac. Sci. Technol.; 16: No. 1, 81-82(Jan 
1979). 

Thick deuterium films were condensed on an aluminum cryo- 
panel and bombarded with both fast and thermal neutrons. (AIP) 


28595 Proton simulation of irradiation-induced creep. Opperman, 
E.K. (Hanford Engineering Development Lab., Richland, WA); 
Straalsund, J.L.; Wire, G.L.; Howell, R.H. Nucl. Technol.; 42: No. 1, 
71-81(Jan 1979). 

An apparatus was developed that utilizes light ions to simu- 
late the effect of a fusion reactor first wall environment on the creep 
properties of metals and alloys. The creep apparatus includes a wire 
specimen stressed in the torsional mode. Rotation or strain is meas- 
ured by an optically coupled photocell tracking system. Tempera- 
ture control of the specimen is obtained by varying the temperature 
of flowing helium passing perpendicularly across the specimen. The 
initial study involved bombarding a 20% cold-worked AISI Type 
316 stainless-steel specimen at 400°C with 14.8-MeV protons at a 
beam intensity of ~ 10 pA/cm? or a displacement rate of ~ 3.4 x 
10-7 dpa/s. The accelerator was operated intermittently to accumu- 
late 130 h of beam time and a total dose of ~ 0.2 dpa. Strain rates on 
the order of 5 x 10°*% shear strain per hour were observed during 
irradiation, whereas negligible strain rates were observed when the 
accelerator was turned off. On a dpa basis, proton-induced irradia- 
tion creep rates were approximately one order of magnitude higher 
than those observed in fast reactor neutron irradiations of the same 
materials under similar conditions. 


28596 Sensitivity of the first wall radiation damage to fusion 
reactor blanket composition. Barnes, J.M.; Santoro, R.T.; Gabriel, 
T.A. (Oak Ridge National Lab., TN). Nucl. Technol.; 40: No. 3, 348- 
351(Oct 1978). 

The atomic displacement and hydrogen and helium gas pro- 
duction rates in a 0.01-m-thick Type 316 stainless-steel first wall have 
been calculated as a function of the composition of a 0.5-m-thick 
fusion reactor blanket. The atomic displacement rates range from a 
low value of 8.4 footer for an empty blanket to a high value of 22.6 
dpa/yr for a lead-filled blanket. Hydrogen gas production rates vary 
from 423 to 536 appm/yr, and the helium gas production rates vary 
from 134 to 159 appm/yr for the empty and carbon-filled blankets, 
respectively. 


, 
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28597 Dual-function magnetic structure for toroidal plasma de- 
vices. Brown, R.L. (to Dept. of Energy). US Patent 4,098,643. 4 Jul 
1978. Filed date 1 Mar 1976. 4p. 

PAT-APPL-662,776. 

This invention relates to a support system wherein the iron 
core and yoke of the plasma current system of a tokamak plasma 
containment device is redesigned to support the forces of the magnet 
coils. The containment rings, which occupy very valuable space 
around the magnet coils, are utilized to serve as yokes for the core 
such that the conventional yoke is eliminated. The overall result is 
an improved aspect ratio, reduction in structure, smaller overall size, 
and improved access to the plasma ring. 


28598 Possibility of palladium-alloy membrane pumps for ther- 
monuclear fusion devices. Murakami, Y.; Ohtsuka, H. (Jpn At Energy 
Res Inst, Naka-gun, Ibaraki-ken). Vacuum; 28: No. 5, 235-240(May 
1978). 

The possibility of using a een iey membrane pump for 
the pumping of a large amount of hydrogen in neutral beam injection 
systems is considered. The objectives are to evaluate the scientific 
feasibility of the pump and to derive its performance semiempirically 
from the theory and the experimental values. 19 refs. 
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REFER ALSO TO CITATION(S) 26693, 26793 


28599 (HCP/Q7405—0002) 1978 national survey of compensa- 
tion paid scientists and engineers engaged in research and development 
activities. (Battelle Columbus Labs., OH (USA)). Dec 1978. Contract 
W-7405-ENG-92-026. 351p. Dep. NTIS, PC A16/MF AO1. 

This survey uses the maturity or age--wage approach, under 
which salary data are related to years since receipt of degree or 
chronological age. This document reports the results of the eleventh 
annual survey. Aspects of the survey discussed are the sampling 
plan, basic data for survey analysis, entrance rates, trend analysis, 
geographic analysis, analysis of data, important qualifications con- 
cerning survey results, and computation of approximate confidence 
limits. Salary tables of the following types are provided: total survey 
tables; bachelor’s degree; master’s degree; doctorate degree; profes- 
sional degrees; median curves; supervisory level by degree level, 
YSBD; non-degreed employees, age; working-as occupation, YSBD; 
sex, nonsupervisory employees, bachelor’s degree, working-as occu- 
pation; trend analysis: five-year identical company comparisons, 
median curves; and standard metropolitan statistical area size by 
establishment size, median curves and census district curves. (RWR) 


28600 IS—4448) Changing scene highlights III. (Ames Lab., IA 
(USA)). [nd]. Contract W-7405-ENG-82. 96p. Dep. NTIS, PC A05/ 
MF AOl1. 


The research programs in progress at Ames Laboratory, lowa 
State University, are reviewed: hydrogen (storage), materials, cata- 
lysts, TRISTAN (their laboratory isotope separator), coal prepara- 
tion, coal classification, land reclamation (after surface mining, ni- 
tinol, neutron radiography, grain dust explosions, biomass conver- 
sion, etc). (LTC) 


28601 (SAND—79-8211) Systems Studies Department FY 78 
activity report. Volume 2. Systems analysis. Gold, T.S. (Sandia Labs., 
Livermore, CA (USA)). Feb 1979. Contract EY-76-C-04-0789. 25p. 
Dep. NTIS, PC A02/MF AO1. 

The Systems Studies Department at Sandia Laboratories 
Livermore (SLL) has two primary responsibilities: to provide com- 
putational and mathematical services and to perform systems analysis 
studies. This document (Volume 2) describes the FY Systems Analy- 
sis highlights. The description is an unclassified overview of activi- 
ties and is not complete or exhaustive. The objective of the systems 
analysis activities is to evaluate the relative value of alternative 
concepts and systems. SLL systems analysis activities reflect Sandia 
Laboratory programs and in 1978 consisted of study efforts in three 
areas: national security: evaluations of strategic, theater, and navy 
nuclear weapons issues; energy technology: particularly in support 
of Sandia's solar thermal programs; and nuclear fuel cycle physical 
security: a special project conducted for the Nuclear Regulatory 
Commission. Highlights of these activities are described in the 
following sections. 7 figures. (RWR) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 25199, 26977, 27735, 28315, 28521 
woe PR 
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28602 (AD-A—057433) A computer code to analyze alpha spec- 
tra. Master's thesis. Hartley, R.S. (Air Force Inst. of Tech., Wright- 
Patterson AFB, OH (USA). School of Sager Mar 1978. 90p. 
(AFIT/GNE/PH/78M—S). NTIS PC A05/MF AO 

A computer code was modified to analyze adie: height spec- 
tra detected by semiconductor detectors. The program fit the spectra 
with a reference peak which was expressed as a table of values. The 
results of the analysis were dependent upon reference peak chosen; 
hence, reference peak selection became the main emphasis. The error 
resulting in each analysis was greater than three standard deviations 
of the actual area and was suspected to have occurred because of 
miscalculation of the reference peak. 


28603 (ANL—79-9) Evaluating computer program performance 
on the CRAY-1. Rudsinski, L.; Pieper, G.W. (Argonne National 
Lab., IL (USA)). Jan 1979. Contract W-31-109-ENG-38. 33p. Dep. 
NTIS, PC A03/MF AO1. 

The Advanced Scientific Computers Project of Argonne’s 
Applied Mathematics Division has two objectives: to evaluate super- 
computers and to determine their effect on Argonne’s computing 
workload. Initial efforts have focused on the CRAY-1, which is the 
only advanced computer currently available. Users from seven Ar- 
gonne divisions executed test programs on the CRAY and made 
performance comparisons with the IBM 370/195 at Argonne. This 
report describes these experiences and discusses various techniques 
for improving run times on the CRAY. Direct translations of code 
from scalar to vector processor reduced running times as much as 
two-fold, and this reduction will become more pronounced as the 
CRAY compiler is developed. Further improvement (two- to ten- 
fold) was realized by making minor code changes to facilitate 
compiler recognition of the parallel and vector structure within the 
programs. Finally, extensive rewriting of the FORTRAN code 
structure reduced execution times dramatically, in three cases by a 
factor of more than 20; and even greater reduction should be 
possible by changing algorithms within a production code. It is 
condluded that the CRAY-1 would be of great benefit to Argonne 
researchers. Existing codes could be modified with relative ease to 
run significantly faster than on the 370/195. More important, the 
CRAY would permit scientists to investigate complex problems 
currently deemed inieasibile on traditional scalar machines. Finally, 
an interface between the CRAY-1 and IBM computers such as the 
370/195, scheduled by Cray Research for the first quarter of 1979, 
would considerably facilitate the task of integrating the CRAY into 
Argonne’s Central Computing Facility. 13 tables. 


28604 (BNL—25136) Computer technology forecasting at the 
national laboratories. Peskin, A.M. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 8p. (CONF- 
781210—6). Dep. NTIS, PC A02/MF AO1. 

From IEEE electron devices meeting; Washington, DC, USA 
(4 Dec 1978). 

The DOE mechanism for preparing EDP technology fore- 
casts for planning computer acquisition and use is described. Meth- 
ods and pitfalls of forecasting are discussed. Observations noted by 
the DOE task group are presented. (RWR) 


28605 (CONF-781052—1) Portability and the National Energy 
Software Center. Butler, M.K. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 4p. Dep. NTIS, PC A02/MF 
AOl. 

From ACM-SIGNUM conference on the programming envi- 
ronment for development of numerical software; Pasadena, CA, 
USA (18 Oct 1978). 

The software portability problem is examined from the view- 
point of experience gained in the operation of a software exchange 
and information center. First, the factors contributing to the pro- 
gram interchange to date are identified, then major problem areas 
remaining are noted. The import of the development of programing 
language and documentation standards is noted, and the program 
packaging procedures and dissemination practices employed by the 
Center to facilitate successful software transport are described. Or- 
ganization, or installation, dependencies of the computing environ- 
ment, often hidden from the program author, and data interchange 
complexities are seen as today’s primary issues, with dedicated 
processors and network communications offering an alternative solu- 
tion. 


28606 (CONF-781052—2) Programmable formatting of program 
text: experiences drawn from the TAMPR system. Dritz, K.W. (Ar- 
gonne National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
4p. Dep. NTIS, PC A02/MF AO1. 

From ACM-SIGNUM conference on the programming envi- 
ronment for development of numerical software; Pasadena, CA, 
USA (18 Oct 1978). 

The TAMPR System originated as an approach to the prob- 
lem of automating the routine modifications of Fortran source pro- 
grams required to adapt them to a variety of uses or environments. 
Overall, the system accomplishes such modifications by applying 
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transformations to Fortran programs at the source level. Three steps 
are involved: a Fortran source program is processed by the TAMPR 
Recognizer to yield essentially a parse tree called the abstract form; 
the Transformation Interpreter applies intragrammatical transforma- 
tions to the abstract form as tree operations; the abstract form is then 
reconverted to source program form by the Formatter. By ensuring 
that the transformations are applied only to the correct syntactic 
entities and only in the intended contexts, the use of the abstract 
form greatly simplifies establishing the reliability of the overall 
process. The Formatter, of course, is responsible for meeting the 
requirements of the target language, such as use of blanks, statement 
continuations, etc. In addition, the formatting process is charged 
with imparting to the resultant program a certain degree of style. 
Areas of concern here are spacing between symbols, choosing logi- 
cal breakpoints in multi-line statements, and, at a higher level, 
commenting and indentation to help reveal program structure. The 
Formatter was designed to interpret an easily modified set of format- 
ting instructions. 


28607 (CONF-781052—3) Comparison of two recent 

to machine parameterization for mathematical software. Smith, B.T. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 5p. Dep. NTIS, PC A02/MF AO1. 

From ACM-SIGNUM conference on the programming envi- 
ronment for development of numerical software; Pasadena, CA, 
USA (18 Oct 1978). 

There have been published two different proposals for ex- 
pressing the dependence of numerical software on the environment. 
One proposal characterizes the dependence of the software on the 
machine architecture essentially in terms of the representation of 
floating-point entities in the machine. The second characterizes the 
dependence of the software on the environment in terms of models 
both of the floating-point numbers and of the behavior of the 
arithmetic unit of the machine. The purpose of this pa is to 
expose and clarify the differences and similarities between these two 
approaches. It is the author's opinion that the two approaches 
interpreted in their strictest sense serve two distinct p 
each is interpreted imprecisely, their roles overlap. In order that the 
comparisons briefly discussed be fully understood, the separate ap- 
proaches are briefly summarized. (RWR) 


28608 (CONF-781098—1) Ferdit method. Cope, J.E.; Rust, 
B.W. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 7p. Dep. NTIS, PC A02/MF A011. 

From Fall SIAM meeting; Knoxville, TN, USA (30 Oct 
1978). 

Portions of document are illegible. 

For a given vector w and matrix K, it is desired to estimate 
phi(x) = w/sup T/x, where Kx = y + e and y lies in an error 
ellipsoid onaller than a given constant y?. The problem is to find the 
minimum and maximum of phi such that (Kx - py T/S~?(Kx - y) 
less than or equal to py. (RWR) 


28609 (COO—2383-0048) Stability of variable-step methods for 
ordinary differential equations. Gear, C.W. (Illinois Univ., Urbana 
(USA). Dept. of Computer Science). Jul 1978. Contract EY-76-S-02- 
2383. 14p. (UIUCDCS-R—78-931; UILU-ENG—78-1723). Dep. 
NTIS, PC A02/MF AO1. 

It is proved that, for any multistep formula which is strong] 
stable at constant stepsize, there exists constants b < 1 < Bs 
that, if the ratio of adjacent steps satisfies b = h/sub n//h/sub n-1/ 
= B, the variable-step implementation of the formula is stable. A 
practical step-order control restriction which guarantees stability is 
given. 


28610 (COO—3077-155) Capacitance matrix methods for the 
Helmholtz equation on general three-dimensional regions. O'Leary, 
D.P.; Widlund, O. (Michigan Univ., Ann Arbor (USA). . of 
Mathematics; New York Univ., NY (USA). Courant Inst. of Math- 
ematical Sciences). Oct 1978. Contract EY-76-C-02-3077. 97p. Dep. 
NTIS, PC A05/MF AO1. 

The highly structured systems of linear algebraic equations 
that arise when Helmholtz's equation, -Au + cu = f, is discretized 
by finite difference or finite element methods can be solved by 
capacitance matrix, or imbedding, methods. This paper extends the 
method to three-dimensional problems. After a review of classical 
potential theory, the capacitance matrix methods are derived. Then 
the algorithmic aspects of importance for developing fast, reliable 
computer codes are examined; conjugate gradient methods and the 
use of spectral information and approximate inverses of the capaci- 
tance matrices are considered. Next, the fast Poisson solver used is 
described. Finally, the computer code developed is discussed and a 
listing is given. 3 tables. (RWR) 


28611 (LA—7612-MS) Comparison of single-parameter adaptive 
filters. Brolley, J.E. (Los Alamos Scientific Lab., NM (USA)). Jan 
og Contract W-7405-ENG-36. 14p. Dep. NTIS, PC A02/MF 
AOl. 
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Performance characteristics for specific time-series problems 
of two types of adaptive digital filters are compared. Widrow LMS 
and adaptive lattice filters, having a single characteristic parameter, 
are used. For the specific problems, Widrow LMS filtering is more 
suitable. 19 figures. 


28612 (LA-UR—78-1849) Automatic program generation: future 
of software engineering. Robinson, J.H. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 20p. (CONF- 
790113—5). Dep. NTIS, PC A02/MF AOI. 

From 12. annual international conference on system sciences; 
Honolulu, HI, USA (4 Jan 1979). 

At this moment software development is still more of an art 
than an engineering discipline. Each piece of software is lovingly 
engineered, nurtured, and presented to the world as a tribute to the 
writer's skill. When will this change. When will the craftsmanship be 
removed and the programs be turned out like so many automobiles 
from an assembly line. Sooner or later it will happen: economic 
necessities will demand it. With the advent of cheap microcomputers 
and ever more powerful supercomputers doubling capacity, much 
more software must be produced. The choices are to double the 
number of programers, double the efficiency of each programer, or 
find a way to produce the needed software automatically. Producing 
software automatically is the only logical choice. How will automat- 
i; programing come about. Some of the preliminary actions which 
need to be done and are being done are to encourage programer 
plagiarism of existing software through public library mechanisms, 
produce well understood packages such as compiler automatically, 
develop languages capable of iors software as output, and 
learn enough about the whole process of programing to be able to 
automate it. Clearly, the emphasis must not be on efficiency or size, 
since ever larger and faster hardware is coming. 


28613 (LA-UR—78-1915) Network for data acquisition in an 
experimental laboratory. Milich, C.P.; Kozubal, A.J. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 8p. 
(CONF-790113—4). Dep. NTIS, PC A02/MF AO1. 

From 12. annual international conference on system sciences; 
Honolulu, HI, USA (4 Jan 1979). 

The need for intercomputer communications is expanding, 
particularly in the area of the experimental laboratory. Satellite 
computers used for data preprocessing or plant control must be 
capable of communications with a host computer. One solution to 
provide the linkage between a single host computer and a multitude 
of satellite computers is described. The use of fiber optics and 
modem linkages is covered, and the advantages of fiber optics in a 
high-EMI environment are demonstrated. 


28614 (LA-UR—78-2956) Network for data acquisition in an 
experimental laboratory. Kozubal, A.J.; Milich, C.P. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 6p. 
(CONF-790113—3). Dep. NTIS, PC A02/MF AO1. 

From 12. annual international conference on system sciences; 
Honolulu, HI, USA (4 Jan 1979). 

The need for intercomputer communications is expanding, 
particularly in the area of the experimental laboratory. Satellite 
computers used for data preprocessing or plant control must be 
capable of communications with a host computer. One such solution 
to provide the linkage between a single host computer and a multi- 
tude of satellite computers is described. The use of fiber optics and 
hard-wired linkages is covered as are the advantages of fiber optics 
in a high-EMI environment. A simplistic approach to network 
software is also discussed. 


28615 (LBL—8560) Time-sharing terminal adapted for use by 
blind computer users. Fjelsted, K. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 
1lp. (CONF-790113—2). Dep. NTIS, PC A02/MF AO1. 

From 12. annual international conference on system sciences; 
Honolulu, HI, USA (4 Jan 1979). 

A time-sharing terminal for use by blind people was con- 
structed; it uses the OPTACON optical-to-tactile converter devel- 
oped by Telesensory Systems Inc. This terminal emulates a standard 
CRT terminal and presents the output data on the OPTACON’s 
array. 


28616 (MLM—2564) Utility and math subroutinee for the 
M6800 microprocessor. Bowman, R.E. (Mound Facility, Miamis- 
burg, OH (USA)). 31 Oct 1978. Contract EY-76-C-04-0053. 91p. 
Dep. NTIS, PC A0S/MF A0Ol1. 

Programing the M6800 microprocessor for data acquisition 
and instrument control is of necessity done in assembly language. 
Presented in this report are a large group of subroutines in a single 
package that will simplify the work of the assembly language pro- 
gramer. The routines available include utility routines for input/ 
output, code interconversion, delay, etc., and math routines for both 
integer and floating-point arithmetic. 3 figures. 
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28617 (NUREG/CR—0465) SETS user’s manual for the fault 
tree analyst. Worrell, R.B.; Stack, D.W. (Sandia Labs., Albuquerque, 
NM (USA)). Nov 1978. Contract EX-76-C-04-0789. 86p. (SAND— 
77-2051). Dep. NTIS, PC AOS/MF AO. 

The use of the Set Equation Transformation System (SETS) 
for fault tree analysis is described. An algebraic minimal cut set 
algorithm is presented which determines all of the fundamental ways 
that an intermediate event can occur. A direct implementation of the 
algorithm using SETS is adequate for small fault trees, but for —_ 
fault trees several techniques are presented which increase the 
efficiency of the algorithm. These techniques include the separate 
processing of independent subtrees and the derivation of an equation 
in stages. The truncation of an equation to retain only those minimal 
cut sets with n or fewer components is also described. 8 figures, 6 
tables. 


28618 (SAND—78-0923C) Lattice paths and accelerated life 
testing. Steck, G.P. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 13p. (CONF-7806129—1). Dep. NTIS, 
PC A02/MF AOl. 

From Conference on young day, Canadian math congress; 
Hamilton, Canada (2 Jun 1978). 

The counting of lattice paths is of considerable use in carrying 
out nonparametric statistical procedures in such diverse areas as 
accelerated life testing and studies of aging of electrical components. 
The general area of application is known as the two-sample problem, 
where sets of data are collected independently under two sets of 
conditions. One question of interest is whether the two sets of 
conditions produce results which can reasonably be considered the 
same; another is to ask what is the relationship between the two sets 
of data. The statistical answer to the first question is to find a 
measure of the difference (called a statistic) between the two sets of 
data and to accept the answer that the two environments produce 
the same results unless the statistic takes an extreme value based on 
that assumption. To answer the second question, the statistician 
estimates the relationship between the results of the two environ- 
ments and quantifies its precision by estimating with a confidence 
region. It is demonstrated that a convenient mathematical formula- 
tion of the problem results in a lattice path’s serving as either 
something from which one computes a statistic or as an estimate of a 
relationship. (RWR) 


28619 (SAND—79-8204) Efficient numerical method for highly 
oscillatory ordinary differential equations. Petzold, L.R. (Sandia 
Labs., Livermore, CA (USA)). Jan 1979. Contract EY-76-C-04-0789. 
65p. Dep. NTIS, PC A04/MF AOI1. 

A quasi-envelope of the solution of highly oscillatory differ- 
ential equations is defined. For many problems this is a smooth 
function which can be integrated by use of much larger steps than 
are possible for the original problem. Since the definition of the 
quasi-envelope is a differential equation involving an integral of the 
original oscillatory problem, it is necessary to integrate the original 
problem over a cycle of the oscillation (to average the effects of a 
full cycle). This information can then be extrapolated over a long 
(giant) time step. Unless the period is known a priori, it is also 
necessary to estimate it, either early in the integration (if it is fixed) 
or periodically (if it is slowly varying). Error propagation properties 
of this technique are investigated, and an automatic program is 
presented. Numberical results indicate that this technique is much 
more efficient than conventional ODE methods for many oscilating 
problems. | figure, 10 tables. 


28620 (SLAC—213) Method for determining the side effects of 
procedure calls. Banning, J.P. (Stanford Linear Accelerator Center, 
CA (USA)). Aug 1978. Contract EY-76-C-03-0515. 293p. (STAN- 
CS—78-676). Dep. NTIS, PC A13/MF AOl1. 

Thesis. 

The presence of procedures and procedure calls in a program- 
ming language can give rise to various kinds of side effects. Calling a 
procedure can cause unexpected references and modifications to 
variables (variable side effects) and nonobvious transfers of control 
(exit side effects). In addition, procedure calls and parameter-passing 
mechanisms can cause several different variable names to refer to the 
same location; thus, they become aliases. This situation in turn causes 
all of these variables to be accessed whenever one of the variables is 
modified or referenced. Determining the aliases of variables and the 
exit and variable side effects of procedure calls is important for a 
number of purposes including the generation of optimized code for 


high-level languages. This paper presents a method of determining 
exit and variable side effects and gives an algorithm for determining 
the aliases of variables. The principal advantage over previous 
methods is that only one pass over a program is used to gather the 
information needed to —e certain variable side effects precise- 


ly, even in the presence of recursion and reference parameters. In 
addition, these methods can be extended to cover programs with a 
number of features including procedure and label parameters. An 
abstract model of block-structured programs is developed and used 
to prove that the methods given yield approximations which are safe 
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for use in program optimization and, for certain side effects, are at 
least as precise as those given by any previous method. The imple- 
mentation of these methods is discussed in general, and a particular 
implementation for the programming language PASCAL is de- 
scribed. Finally, the results of an empirical study of side effects and 
aliases in a collection of PASCAL programs are presented. 42 
figures, 3 tables. 


28621 (UCID—17807) Least squares spline surface fitting pro- 
gram using B-splines. Dickinson, R.P.; Carlson, R.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). May 1978. 
Contract W-7405-ENG-48. 17p. Dep. NTIS, PC A02/MF AO1. 

This report describes the mathematics used in a program for 
fitting, by least squares, a piecewise polynomial surface in two 
independent variables to a very large data base. The domain of the 
fit is assumed to lie within a rectangle, but the given (x,y) points may 
be irregularly spaced within the domain; that is, one does not assume 
that the (x,y) points lie on some sort of rectangular partition of the 
domain. Because of irregular spacing, often the data base will have 
areas of sparseness within the domain. These areas can cause severe 
stability problems when fitting. This report also describes methods to 
help overcome this stability problem. The surface of the fit is 
represented as a linear combination of products of B-spline basis 
functions, and the fit is accomplished by solving the normal equa- 
tions. 4 figures. 


28622 (UCID—18046) LSI-11 writable control store enhance- 
ments to U.C.S.D. PASCAL. Smith, G.; Anderson, R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 31 Oct 1978. 
Contract W-7405-ENG-48. 112p. (UCRL—81808(Suppl.)). Dep. 
NTIS, PC A06/MF AO1. 

This report is a supplement to UCRL Report 81808. It 
contains detailed test results, more information regarding test proce- 
dures, listings of software used in the testing, and microcode listings. 
Tests were run using the LSI-11/2 (KD11-HA) with MSV11-DD 
32K memory and U.C.S.D. PASCAL 1.4 system. The following 
appendices comprise this report: P-machine Instruction Execution 
Speeds; Standard Procedure Execution Speeds; Execution Speeds of 
Microcoded P-machine Instructions; Program Execution Speeds; 
Report Generators; PASCAL Test Programs; Microcode Used for 
Timing; and MACRO-11 Code Used for Timing. 


28623 (UCID—30137(Rev.1)) DEC/SOL: solution of dense sys- 
tems of linear algebraic equations. Hindmarsh, A.C.; Sloan, L.J.; 
Dubois, P.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Dec 1978. Contract W-7405-ENG-48. 32p. Dep. NTIS, 
PC E02/MF E02. 

This report supersedes the original version, dated June 1976. 
It describes four versions of a pair of subroutines for solving N x N 
systems of linear algebraic equations. In each case, the first routine, 
DEC, performs an LU decomposition of the matrix with partial 
pivoting, and the second, SOL, computes the solution vector by 
back-substitution. The first version is in Fortran IV, and is derived 
from routines DECOMP and SOLVE written by C.B. Moler. The 
second is a version for the CDC 7600 computer using STACKLIB. 
The third is a hand-coded (Compass) version for the 7600. The 
fourth is a vectorized version for the CDC STAR, renamed DECST 
and SOLST. Comparative tests on these routines are also described. 
The Compass version is faster than the others on the 7600 by factors 
of up to 5. The major revisions to the original report, and to the 
subroutines described, are an updated description of the availability 
of each version of DEC/SOL; correction of some errors in the 
Compass version, as altered so as to be compatible with FTN; and a 
new STAR version, which runs much faster than the earlier one. 
The standard Fortran version, the Fortran/STACKLIB version, and 
the object code generated from the Compass version and available in 
STACKLIB have not been changed. 


28624 (UCRL—52392) Instrument calls and real-time code for 
laboratory automation. Taber, L.; Ames, H.S.; Yamauchi, R.K.; 
Barton, G.W. Jr. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 7 Jun 1978. Contract W-7405-ENG-48. 261p. Dep. 
NTIS, PC Al2/MF AOl. 

These programs are the result of a joint Lawrence Livermore 
Laboratory and Environmental Protection Agency project to auto- 
mate water quality laboratories. They form the interface between the 
analytical instruments and the BASIC language programs for data 
reduction and analysis. They operate on Data General NOVA 840's 
at Cincinnati and Chicago and on a Data General ECLIPSE C330 at 
Livermore. The operating system consists of unmodified RDOS, 
Data General's disk operating system, and Data General's multiuser 
BASIC modified to provide the instrument CALLs and other func- 
tions described. Instruments automated at various laboratories in- 
clude Technicon AutoAnalyzers, atomic absorption spectrophoto- 
meters, total organic carbon analyzers, an emission spectrometer, an 
electronic balance, sample changers, and an optical spectrophoto- 
meter. Other instruments may be automated using these same 
CALLs, or new CALLs may be written as described. 
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28625 (UCRL—81345) Multidimensional spectral factorization. 
Goodman, D.M.; Ekstrom, M.P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 Oct 1978. Contract W-7405- 
ENG-48. 9p. (CONF-790105—3). Dep. NTIS, PC A02/MF AOl. 

From 17. IEEE conference on decision and control; San 
Diego, CA, USA (10 Jan 1979). 

A procedure for the spectral factorization of multidimensional 
spectral density functions is presented. Properties of the multidimen- 
sional cepstrum are developed and used as a basis for the procedure. 
In analogy with Wiener’s one-dimensional factorization, the resulting 
factors are stable and realizable (i.e., recursible). A numerical algo- 
rithm for performing the factorization is described, along with its use 
in obtaining unilateral representations of multidimensional random 
fields. 2 figures. 


28626 (UCRL—81637) Why filter recursively in two dimensions. 
Twogood, R.E.; Ekstrom, M.P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Dec 1978. Contract W-7405- 
ENG-48. 5p. (CONF-790407—1). Dep. NTIS, PC A02/MF AO1. 

From 1979 IEEE international conference on acoustics, 
speech and signal; Washington, DC, USA (2 Apr 1979). 

The relative advantages of 2-D recursive digital filters over 
their nonrecursive counterparts are discussed. A design example 
illustrates the ability of 2-D recursive filters to yield excellent 
responses with far fewer coefficients than nonrecursive filters re- 
quire. This difficulty is seen to be partially overcome by using 
nonrecursive filters with very efficient implementations. 3 figures, 1 
table. 


28627 (UCRL—81736) Notes from the Second Department of 
Energy Library Workshop. Fong, K.W.; Jones, R.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1978. 
Contract W-7405-ENG-48. 15p. (CONF-781052—4). Dep. NTIS, 
PC A02/MF AOl. 

From ACM-SIGNUM conference on the programming envi- 
ronment for development of numerical software; Pasadena, CA, 
USA (18 Oct 1978). 

Group discussions at the Second DOE Workshop on Oper- 
ational Aspects of Mathematical Software Libraries are summarized. 
Problems posed by the proliferation of minicomputers of different 
models and supercomputers of unconventional architecture were 
considered. The role of commercial libraries in the operation of 
DOE computer center libraries was examined. A number of sugges- 
tions with respect to the format of software submitted to libraries 
were explained. (RWR) 


28628 Quadrature over a simplex. II. A re tation for the 
error functional, Lyness, J.N. (Argonne National Lab., IL). SIAM J. 
Math. Anal.; 15: No. 5, 870-887(Oct 1978). 

A particular subdivision of a simplex S/sub n/ into m/sup n/ 
subsimplices of equal n-volume is described. The m/sup n/-copy 
quadrature rule Q/sup (m)/(S/sub n/) is defined in terms of a set [| 
of n-factorial simplex quadrature rules, one for each distinct type o 
subsimplex occurring in the subdivision. An n-dimensional analog of 
the Euler--Maclaurin asymptotic expansion for the simplex valid for 
analytic integrand functions phi and any quadrature rule set [Q] is 
derived by integrating the representation for phi(x) obtained in 
1. This has the form Q/sup (m)/(S/sub hi - 1(S/sub n/)phi 
asympotically equals = A/sub q/(Q; phi)/m/sup q/, and terminates 
when phi(x) is a polynomial. For rule sets based on many familiar 
simplex rules, the odd terms vanish to leave an even expansion. 


28629 Eigensystem computation for skew-symmetric matrices 
and a class of symmetric matrices. Ward, R.C.; Gray, L.J. (Union 
Carbide Corp., Oak Ridge, TN). ACM Trans. Math. Software; 4: No. 
3, 278-285(Sep 1978). 

An algorithm is described for computing the eigenvalues and 
(optionally) the eigenvectors of either a skew-symmetric matrix or a 
symmetric tridiagonal matrix with constant diagonal. The algorithm 
uses only orthogonal similarity transformations, and is believed to be 
the most efficient procedure available for computing all the eigenva- 
lues or the complete eigensystem. 2 tables. 


28630 Interval of existence for nonlinear two point boundary 
value problems. Bailey, P.B.; Norris, M.J. (Sandia Lab., Albuquer- 
que, NM). Contract AT(29-1)-789. SIAM J. Math. Anal.; 9: No. 3, 
535-557(Jun 1978). 

The existence question for a nonlinear, two-point boundary- 
value problem (continuous and Lipschitzian) can be reduced to that 
of the corresponding unforced problem with one zero boundary 
condition. For fixed left-hand end point, the set of right-hand end 
points for which existence fails consists of isolated points and isolat- 
ed intervals. Certain bounding curves arise in the case of failure of 
existence for an interval of right-hand end points, and smoothness 
and dependence on initial conditions of these curves are determined 
in part. Also, some relationships between the given problem and the 

roblem with initial and terminal points reversed are established. 3 
igures. 
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28631 Suggested standard forms for certain real Hadamard ma- 
trices. Henderson, K.W. (Stanford Linear Accelerator Center, CA). 
IEEE Trans. Comput.; 27: No. 5, 469-471(May 1978). 

Any Hadamard matrix constructed by methods of R.E.A.C. 
Paley can be converted easily by one or two elementary matrix 
operations to a form sharing at least four desirable properties with 
standard forms of Walsh matrices: symmetry, zero trace, normal 
form, and the same number of 1's as -1’s in every row and column 
except the Oth row and Oth column. The matrices thus converted are 
suggested as tentative standard forms for engineering purposes. 2 
figures. 


28632 Optimal sectioning procedure for the implementation of 2- 
D digital filters. Twogood, R.E. (Lawrence Livermore Lab., CA); 
Ekstrom, M.P.; Mitra, S.K. JEEE Trans. Circuits Syst.; 25: No. 5, 
260-269(May 1978). 

The sectioning approach to the implementation of two-dimen- 
sional convolution operations is reviewed. An optimal sectioning 
algorithm is presented, and its computational requirements (CPU and 
I/O) are completely characterized. Procedures are then given to 
enable the optimal choice of sectioning parameters for an arbitrary 
computer system. This procedure is illustrated for a large scientific 
computer (CDC 7600); and the sectioning implementation, compared 
with the traditional FFT approach. Computer programs are included 
for both the sectioning algorithm and the determination of optimal 
sectioning parameters. 2 figures, 2 tables. 


28633 CAMAC to GPIB interface. Naivar, F.J. (Univ of Calif, 
Los Alamos Sci Lab, NM). JEEE Trans. Nucl. Sci.; NS: No. 1, 515- 
519(Feb 1978). 

A CAMAC module developed at the Los Alamos Scientific 
Laboratory allows any device conforming to the GPIB standard to 
be connected to a CAMAC system. This module incorporates a 
microprocessor to control up to 14 GPIB-compatible instruments 
using a restricted set of CAMAC F-N-A commands. The marriage 
of a device-independent bus (IEEE Standard 488-1975) to a comput- 
er-independent bus (IEEE Standard 583-1975) provides a general 
method for interfacing a system of programmable instruments to any 
computer. This module is being used to interface a variety of 
interactive devices on a control console to a control computer. 


28634 Product formulas and Nicholson-type integrals for Jacobi 
functions. I. S of results. Durand, L. (Univ. of Wisconsin, 
Madison). SIAM J. Math. Anal.; 9: No. 1, 76-86(Feb 1978). 

Nicholson's formula gives a generalization of the relation sin? 
x + cos? x = | to the case of Bessel functions. A similar result is 
presented which relates the sum of squares of the Jacobi functions p/ 
sub n//sup (a,8)/ and Q/sub n//sup (a,8)/(x) to an integral over a 
single Jacobi function of the second kind, with the integrand posi- 
tive. The Nicholson-type formula is a special case of a general 
product formula for two Jacobi functions of the second kind with 
different arguments, Q/sub n//sup (a,8)/(z:)Q/sub r//sup (a,8)/ 
(zz). Various confluent limits of these expressions give Nicholson- 
type integrals and product formulas for general Gegenbauer, La- 
guerre, Bessel, and Hermite functions. These results are summarized 
in the present paper. Derivations and applications will be given 
elsewhere. 


28635 Estimation of probability densities by empirical density 
functions. Waterman, M.S.; Whiteman, D.E. (Los Alamos Scientific 
Laboratory, NM). Int. J. Math. Educ. Sci. Technol.; 9: No. 2, 127- 
137(1978). 

The empirical density function, a simple modification and 
improvement of the usual histogram, is defined, and its properties are 
studied. An analysis is presented which enables the interval width to 
be chosen. The estimators are modified for the important practical 
case of bounded random variables. Finally, the problems of writing a 
program to compute the functions are considered along with some 
Monte Carlo examples and a practical example from the National 
Uranium Resource Evaluation study conducted by the United States 
Energy Research and Development Administration. It is recom- 
mended that these techniques be introduced at all levels of statistical 
courses so that they will become more widely utilized. 3 figures. 


28636 Inverse iteration: an alternative form. Conker, R.S.; Lam- 
bert, R.J. (lowa State Univ., Ames). Appl. Math. Comput.; 4: 265- 
275(1978). 

Rayleigh quotient inverse iteration (RQI) is examined from 
the standpoint of incremental vectors. By choosing such a vector 
orthogonal to the eigenvector iterate at the mth step, x/sub m/, a 
system of linear equations is derived; solving the system is shown to 
be equivalent to RQI. The residual norm converges to zero for 
Hermitian matrices, and the coefficient matrix does not in general 
converge to a singular matrix as it does in RQI. Furthermore, the 
procedure described produces successive vector iterates whose 
norms do not in general become large (when m — infinity) as they 
do with RQI. 
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28637 Bi-quasitriangular operators. Gray, L.J. (Union Carbide 
Corp., Oak Ridge, TN). Proc. Am. Math. Soc.; 64: No. 2, 291-294(Jun 
1977). 

It is shown that the set of nilpotent operators T for which T/ 
sup k/ has closed range for all k is norm dense in the set of all 
nilpotent operators. A consequence of this is that every bi-quasitrian- 
gular operator is a norm limit of operators which are similar to a 
direct sum of weighted shifts plus scalars. 


28638 Application of fast Poisson solvers to A-stable marching 
procedures for parabolic problems. Buzbee, B.L. (Los Alamos Scien- 
tific Lab., NM). SJAM J. Numer. Anal.; 14: No. 2, 205-217(Apr 
1977). 


Recently, Carasso introduced an unconditionally A-stable 
finite-difference marching procedure which is second-order correct 
in time and space and which applies to the time-dependent coeffi- 
cient case. Implementation of the procedure is straightforward in 
one space dimension, but the multidimensional case is difficult. Two 
iterative techniques are developed which can use fast Poisson solvers 
to implement Carasso’s procedure in the n-dimensional case and 
which have convergence rates that are independent of mesh size. A 
similar iterative technique for the well-known pure implicit proce- 
dure is also developed, and its convergence is likewise independent 
of mesh size. 


28639 Alternating direction methods for nonlinear time-depend- 
ent problems. Dendy, J.E. Jr. (Los Alamos Scientific Lab., NM). 
SIAM J. Numer. Anal.; 14: No. 2, 313-326(Apr 1977). 

A convergence rate of O((At)? + h?) is established for some 
alternating direction methods for the approximate solution of a 
nonlinear parabolic partial differential equation and of a nonlinear 
second-order hyperbolic partial differential equation. 


28640 Galerkin’'s method for some highly nonlinear problems. 
Dendy, J.E. Jr. (Los Alamos Scientific Lab., NM). SIAM J. Numer. 
Anal.; 14: No. 2, 327-347(Apr 1977). 

Galerkin’s method is analyzed for mixed initial-value—bound- 
ary-value problems for the following two equations: par. delta u/par. 
delta t - 2/sub i=1//sup n/(par. delta/par. delta x/sub i/)[A/sub i/ 
(x, grad u)] = f(x, t, u, grad u) and par. delta? u/par. delta t? - £/sub 
i=1//sup n/(par. delta/par. delta x/sub i/)[A/sub i/(x, grad u)] = 
f(x, t, u, grad u). Optimal order H' and L? convergence estimates are 
obtained. 3 tables. 


28641 Significance arithmetic: the probability of carrying. Me- 
tropolis, N. (Los Alamos Scientific Lab., NM); Tanny, S.M. Comput. 
Math. Appl.; 3: 77-81(1977). 

A number of probabilistic results related to a combinatorial 
representation of the real number system are developed. This repre- 
sentation employs an algorithmic definition of the arithmetic oper- 
ations analogous to that used by a computer. A carry function for 
each place is defined and the distribution of these functions is 
characterized in terms of classical combinatorial polynomials. 


28642 Elliptically symmetric distributions: characterizations and 
random variate generation. Johnson, M.E.; Ramberg, J.S. pp 262-265 
of 1977 Statistical Computing Section Proceedings of the American 
Statistical Association. Washington, DC; American Statistical Asso- 
ciation (1977). 

In multivariate robustness studies researchers are frequently 
interested in the performance of statistical procedures over a range 
of probability distributions. Some elliptically symmetric distributions 
which are appropriate for this purpose are considered here. Charac- 
terization results are obtained and are used to derive algorithms for 
generating these variates on a digital computer. Convenient algo- 
rithms are derived for generating bivariate elliptically symmetric 
variates. | table. 


28643 Boolean analysis of addition and multiplication. Faltin, F. 
(Cornell Univ., Ithaca, NY); Metropolis, N.; Ross, B.; Rota, G.-C. 
Stud. Appl. Math.; 56: 147-158(1977). 

The notions of binary string and binary symmetric function 
are introduced, and basic results presented. Boolean algorithms are 
given for binary addition and multiplication. An analysis of the 
redundancies involved is straightforward. The examination of carry 
propagation which arises in the Boolean analysis of functions may 
lead to a new interpretation of the notion of computational complex- 
ity. 


28644 Multidimensional greatest common divisor and Lehmer 
algorithms. Waterman, M.S. (Los Alamos Scientific Lab., NM). Bit; 
17: 465-478(1977). 

A class of multidimensional greatest common divisor algo- 
rithms is studied. Their connection with the Jacobi algorithm is 
established and used to obtain theoretical properties such as the 
existence of digit frequencies. A technique of D.H. Lehmer’s [Amer. 
Math. Monthly, 45, 227-233(1938)] for Euclid’s algorithm is general- 
ized for efficient computation of the multidimensional algorithms. 
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For triples of integers, two algorithms of interest are studied empiri- 
cally. 5 tables. 


28645 Unified approach to unconstrained minimization via basic 
matrix factorizations. Nazareth, L. (Argonne National Lab., IL). 
Linear Algebra Its Appl.; 17: 197-232(1977). 

Important classes of algorithms for unconstrained minimiza- 
tion, when applied to a quadratic with Hessian A, may be regarded 
as alternative ways to effect certain basic matrix factorizations of or 
with respect to A. This approach enables a unified presentation of 
many existing algorithms and suggests some new algorithms. Two 
basic underlying factorizations are of particular interest - tridiagona- 
lization coupled with Cholesky factorization and the Gram--Schmidt 
or QR factorization. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 26774, 26775, 26977, 28605 


28646 (LBL—8707) Cartographic base files at Lawrence Berke- 
ley Laboratory: 1978 inventory. Burkhart, B.R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1979. Contract W- 
7405-ENG-48. 58p. Dep. NTIS, PC A04/MF AO1. 

This inventory describes the cartographic base files for the 
display portion of Lawrence Berkeley Laboratory's Socio-Econom- 
ic-Environmental—Demographic Information System (SEEDIS) 
thematic mapping program, CARTE. The map file descriptions 
include a contact person, abstract, original data source, availability, 
record contents, and a plot of each file. The files are in polygon 
— for use within the computer environment at LBL. 69 figures, 
5 tables. 


28647 (ORNL/EIS—144) Inventory of data bases, graphics 
packages, and models in Department of Energy laboratories. Shriner, 
C.R.; Peck, L.J. (eds.). (Oak Ridge National Lab., TN (USA)). Nov 


1978. Contract W-7405-ENG-26. 278p. Dep. NTIS, PC A1l3/MF 
AOl. 


A central inventory of energy-related environmental biblio- 
graphic and numeric data bases, graphics packages, integrated hard- 
ware/software systems, and models was established at Oak Ridge 
National Laboratory in an effort to make these resources at Depart- 
ment of Energy (DOE) laboratories better known and available to 
researchers and managers. This inventory will also serve to identify 
and avoid duplication among laboratories. The data were collected 
at each DOE laboratory, then sent to ORNL and merged into a 
single file. This document contains the data from the merged file. 
The data descriptions are organized under major data types: data 
bases, graphics packages, integrated hardware/software systems, and 
models. The data include descriptions of subject content, documen- 
tation, and contact persons. Also provided are computer data such as 
media on which the item is available, size of the item, computer on 
which the item executes, minimum hardware configuration neces- 
sary to execute the item, software language(s) and/or data base 
management system utilized, and character set used. For the models, 
additional data are provided to define the model more accurately. 
These data include a general statement of algorithms, computational 
methods, and theories used by the model; organizations currently 
using the model; the general application area of the model; sources 
of data utilized by the model; model validation methods, sensitivity 
analysis, and procedures; and general model classification. Data in 
this inventory will be available for on-line data retrieval on the 
DOE/RECON system. (RWR) 


28648 (PNL—2560) Inventory of data bases, models, and graph- 
ics packages at the Pacific Northwest Laboratory. Dionne, P.J.; 
Mathisen, D.I. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1978. Contract EY-76-C-06-1830. 119p. Dep. NTIS, PC 
A06/MF AO1. 

The Information Coordination Focal Point (ICFP) was initi- 
ated in FY77 because DOE had a need for improved access to 
information at the Lawrence Berkeley Laboratory, the Savannah 
River Laboratory, and the six DOE national laboratories. The task 
for FY77 was to establish guidelines and procedures for this activity 
with plans of implementing the procedures in FY78 and FY79. The 
purpose of this report is to document the progress that has been 
made during FY78 for this project. 


28649 (PNL—2748) Geographic exchange standard and primer. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Oct 1978. 
Contract EY-76-C-06-1830. 78p. Dep. NTIS, PC A05/MF AOl. 

The ANSI Draft Proposal Specifications for an Information 
Interchange Data Descriptive File, X3L5.SEP, contains some 
Guidelines for Implementation (Appendix D). However, some addi- 
tional guidelines should be provided specifically for the more com- 
monly used systems of coding locational data, and referring thematic 
data to those codes. While there is no consensus that a single, 


GENERAL AND MISCELLANEOUS 2967 


preferred representation of geographical files can be specified as a 
standard for exchange, there is agreement on the generic form of 
record structures for commonly used, two-dimensional files. This 
report surveys by example common practice and illustrates the use 
of geocodes as thematic data pointers. It defines the elements of the 
structures as a subsystem within the interchange standard. An imple- 
mentation within the Levels of Implementation of the basic IWGDE 
Standard is proposed and examples for some of the defined file types 
are presented in numerical form to aid in understanding. The prob- 
lem of referring thematic data to a a file when these data 
reside in a physically distinct exchange file is discussed. 14 figures, 1 
table. (RWR) 


28650 Cost-effectiveness comparison of manual and on-line retro- 
spective bibliographic searching. Elchesen, D.R. (Univ. of California, 
Livermore). J. Am. Soc. Inf. Sci.; 56-66(Mar 1978). 

A study to compare the cost effectiveness of retrospective 
manual and on-line bibliographic searching is described. Forty 
search queries were processed against seven abstracting—indexing 
publications and the corresponding SDC/ORBIT data bases. Equiv- 
alent periods of coverage and searcher skill levels were used for both 
search modes. Separate task times were measured for question analy- 
sis, searching, photocopying, shelving, and output distribution. Com- 
ponent costs were calculated for labor, information, reproduction, 
equipment, physical space, and telec« ications. Results indicate 
that on-line searching is generally faster, less costly, and more 
effective than manual searching. However, for certain query/infor- 
mation-source combinations, manual searching may offer some ad- 
vantages in precision and turn-around time. The results of a number 
of related studies are reviewed. 1 figure, 6 tables, 43 references. 
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28651 (AD-A—055518) The shock tunnel: history and results. 
Volumes I-V. Final report July 1976—February 1978. Wilton, C.; 
Kaplan, K.; Gabrielsen, B.L. (Scientific Service, Inc., Redwood 
City, CA (USA)). Feb 1978. Contract DCPA01-76-C-0311. 447p. 
(SSI—7618-1). NTIS PC A19/MF AO1. 

This report summarizes the results of a program conducted by 
the Defense Civil Preparedness Agency to determine blast resistance 
of wall panels typically found in existing structures. The objective of 
this program was to determine the blast sheltering capability of 
structures in the National Fallout Shelter Survey inventory and to 
obtain information which could be used to upgrade these structures. 
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Abwasserverband Ampergruppe, Eichenau (Germany, F.R.) 

Hygienization of sewage sludge by gamma irradiation: experience 
with an operating pilot plant, 4:27442 (N—78-26006) 

Accumulatorenfabriken Wilhelm Hagen A.G., Soest (Germany, F.R.) 

Peak-load compensation with lead batteries: an economical 
solution for power up to 10 MW, 4:26228 (AED-CONF—78- 
155-014) 

Acres American, Inc., Buffalo, NY 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 3. Appendices, 4:25656 (ANL-K— 
78-4238-1(Vol.3)) 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 4. Supplement 1: Cost estimate, 
4:25657 (ANL-K—78-4238-1(Vol.4)) 

Aerospace Corp., El Segundo, CA (USA) 

Atmospheric attenuation of solar radiation, 4:25948 (ATR— 
77(7523-20)-3) 

Barstow isolation and meteorological data base, 4:25827 (SAN— 
1101/PA2-22) 

Evaluations of 10 MW Pilot Plant designs. Addendum No. 1, 
4:25949 (SAN—1101/PA2-18) 

Aerospace Corp., El Segundo, CA (USA). Environment and Energy 

Conservation Div. 

Inventory of combustion-related emissions from stationary sources 
(second update). Report for July 1974—Apr 1978, 4:27769 
(PB—282428) 

Aerospace Corp., El Segundo, CA (USA). Ivan A, Getting Labs. 

State of charge monitor for sealed lead—acid cells, 4:26642 
(ATR—78(8114)-2) 

—— Corp., Los Angeles, CA (USA). Energy and Transportation 
iv. 


Interim report on small power systems study, 4:25940 (SAN— 
1101/PA2-20) 

Aerospace Corp., Los Angeles, CA (USA). Environmental and Energy 

Conservation Div. 

Disposal of flue gas cleaning wastes: EPA Shawnee field 
evaluation. Second annual report. Annual report September 
1974—October 1976, 4:26235 (PB—282246) 

Aerospace Engineering Office, Zurich (Switzerland) 

Study of test methods for large flexible solar arrays (velsa). Final 

report, 4:25898 (N—78-24688) 


Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering 

A computer code to analyze alpha spectra. Master's thesis, 4:28602 
(AD-A—057433) 

Air Pollution Technology, Inc., San Diego, CA (USA) 
Submicron particle size measurement with a screen diffusion 
battery. Final report, 4:26234 (EPRI-FP—840) 
Alaska Consultants, Inc., A) 
Service bases for offshore oil, 4:25384 (PB—282549) 
Alaska Univ., Fairbanks (USA). Inst. of Arctic Biology 

Nutritional significance of Copper-Bering River intertidal system 
to spring-migrating shorebirds breeding in western Alaska. Final 
report, April 1, 1977—September 30, 1978, 4:27887 (RLO— 
2229-T 14-2) 

Allied Chemical Corp., Idaho Falls, ID (USA) 

In-plant source term measurements at Fort Calhoun Station - Unit 
1. Topical technical report, 4:26323 (PB—284104) 

Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 

Programs - Operations Office 

Technical Division quarterly progress report, April 1—June 30, 
1978, 4:25630 (ICP—1178) 

Allied-General Nuclear Services, Barnwell, SC (USA) 

Development of an advanced safeguards system as a proliferation 
deterrent, 4:25689 (AGNS—1040-CONF-67) 

Use of canines for explosives detection in the personnel access 
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Aerial radiometric and magnetic survey: Winnemucca National 
Topographic Map, Nevada., 4:25545 (GJBX—21(79)(Vol.2)) 

Survey, Charleston, SC (USA) 
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Geological Survey, Denver, CO (USA) 

Methods for regional assessment of geothermal resources, 4:26117 
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Fluvial sediment study of Fishtrap and Dewey Lakes drainage 
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Geological Survey, Tallahassee, FL (USA). Water Resources Div. 

Source, use, and disposition of water in florida, 1975, 4:26687 
(PB—284126) 

Geological Survey, Washington, DC (USA) 

Exploratory drilling in the McCAllum coal field, Jackson County, 
Colorado, August—November 1977, 4:25276 (USGS-OFR—77- 
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GeoMetrics, Inc., Sunnyvale, CA (USA) 

Aerial gamma ray and magnetic survey, Van Horn and Pecos 
Quadrangles, Texas. Volume IIa. Final report, 4:28182 
(GJBX—2(78)(Vol.2a)) 

Univ., Washington, DC (USA) 

Indvstrial application of fluidized-bed combustion: saturated steam 
boiler(Georgetown University). Quarterly technical progress 
report, July—September 1978, 4:27567 (HCP/T2461—09) 

Georgia Inst. of Tech., Atlanta (USA) 

Complex metal hydrides. High energy fuel components for solid 
propellant rocket motors. Final report 1 March 1968—March 
1978, 4:27236 (AD-A—057764) 

Development of a solar model year from National Weather 
Service chart data, 4:25828 (SAND—78-7028) 

Georgia Univ., Athens (USA). Dept. of Entomology 

Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1977—October 31, 1978, 4:27874 
(SRO—641-29) 

fuer Vergasung und Verfluessigung von Steinkohle 

m.b.H., Bottrop (Germany, F.R.) 

RAG/RCH project ‘coal dust pressure gasification’, 4:25173 
{AED-CONF—77-565-008) 

RAG/STEAG large pilot piant for the catalytic hydrogenation of 
pit coal, 4:25167 (AED-Conf—77-565-009) 

Gibbs and Cox, Inc., Washington, DC (USA) 

Ocean thermal energy conversion (OTEC) platform configuration 
and integration. Final report. Volume I. Systems requirements 
and evaluation, 4:25955 (DOE/ET/4064— 1(Vol.1)) 

Associates, Inc., New York (USA) 

Computer model for refinery operations with emphasis on jet fuel 
production Volume III. Detailed systems and programming 
documentation. Final report, 4:25417 (N—78-25235) 

Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 

Moscow. Inst. Atomnoj Ehnergii 

Feedback stabilization of kink instability in TO-1 tokamak, 4:28505 
(PPPL-trans— 126) 

Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 

Serpukhov. Inst. Fiziki Vysokikh Ehnergij 


Classification of noise spectra in nuclear power plant diagnostics, 
4:26437 (RISLEY-Trans—3114) 
Grenoble-1 Univ., 38 (France) 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27534 (NUREG-tr—0002(Vol.1)) 
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vapor flow, 4:27535 (NUREG-tr—0002(Vol.2)) 
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(Germany, F.R.) 
Electric power generation and LNG evaporation with the aid of 
gas turbines within a closed-cycle process, 4:26194 (AED- 
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Hanford Engineering Development Lab., Richland, WA (USA) 

Advanced absorber assembly design for breeder reactors. 
Summary, 4:26483 (HEDL-SA—1555-S) 

Analysis of hypothetical LMFBR whole-core accidents in the 
USA, 4:26546 (CONF-781022—31) 

Automated x-ray spectrometer for mixed oxide pellets, 4:25588 
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Close-coupled analyses for nuclear fuels fabrication, 4:25589 
(HEDL-SA—1580-FP) 
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Dependence of void formation on phase stability in neutron 
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(HEDL-SA—1576) 
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FSAR supplement 30, 4:26421 (HEDL-TI—75001-30) 

HEDL evaluation of thorium cycle cross sections for ENDF/B- 
V, 4:26426 (HEDL-TME—78-100) 
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cladding, 4:26498 (HEDL-SA—1402) 

Inspection techniques and processes for controlling FFTF fuel 
quality, 4:26500 (HEDL-SA—1593-FP) 

LMFBR safety and sodium boiling, 4:26548 (CONF-781022—41) 
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progress report, January—March 1978, 4:26300 (NUREG/ 
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Neutron radiography facility at the Hanford Engineering 
Development Laboratory, 4:26521 (HEDL-SA—1514) 

Nucleation and capture of condensible airborne contaminants in an 
aqueous scrubbing system, 4:26566 (HEDL-TME—78-82) 

Radionuclide trap for liquid metal cooled reactors, 4:26381 
(HEDL-SA—1540-FP) 
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induced microstructure, 4:27219 (HEDL-SA—1414) 

Thermal conductivity model for (Th, U)O2 to melting, 4:27259 
(HEDL-SA—1590-S) 

Variation in the oxygen potential of hypostoichiometric U/sub 1- 
y/Pu/sub y/O/sub 2-x/ fuels with plutonium content, 4:26380 
(HEDL-SA—1532) 

Varied applications of a new maximum-likelihood code with 
complete covariance capability, 4:28367 (HEDL-SA—1616-FP) 

Harvard Univ., Cambridge, MA (USA) 

Experimental test of resonant absorption theory. Progress report, 

April 1, 1978—June 30, 1978, 4:28507 (COO—4631-2) 
Harvard Univ., Cambridge, MA (USA). Biological Labs. 

Studies of membrane structure by freeze-etching. Progress report, 

October 1, 1977—October 31, 1978, 4:27985 (COO—2423-7) 
Harvard Univ., Cambridge, MA (USA). Dept. of Geological Sciences 

Hydrothermal convection and uranium deposits in abnormally 
radioactive plutons, 4:25536 (GJBX—42(78)) 

Harvard Univ., Cambridge, MA (USA). Div. of Applied Sciences 

A far-infrared laser study of Josephson point contacts. Technical 
report, 4:27162 (AD-A—056277) 
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Aerial radiometric and magnetic survey: Lovelock National 
Topographic Map, Nevada, 4:25552 (GJBX—125(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, Nevada and California, 4:25553 (GJBX— 
126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, California and Nevada, 4:25554 (GJBX— 
126(78)(Vol.2)) 

Honeywell, Inc., Minneapolis, MN (USA). Energy Resources Center 

Solar Pilot Plant: Phase I. Quarteriy report No. 3, April—June 
1976. CDRL item No. 10, 4:25950 (SAN—1109-76-3) 

Houston Chemical Co., Pittsburgh, PA (USA) 

Preliminary design package for noncorrosive fluid subsystem, 
solar heating and cooling, 4:25974 (N—78-25549) 

Preliminary design package for noncorrosive fluid subsystem: 
solar heating and cooling, 4:25967 (DOE/NASA/CR—150698) 

Houston Univ., TX (USA). Energy Inst. 

Energy Education Materials Inventory. Volume 1. An annotated 
bibliography of currently available materials, K-12, published 
prior to May 1976, 4:26662 (HCP/M8685—01) 

HSS, Inc., Bedford, MA (USA) 

Development of a high-resolution image intensified spectrograph. 
Final report 10 November 1975—30 April 1977, 4:27654 (AD- 
A—055928) 

Hughes Aircraft Co., Culver City, CA (USA) 

Closed cycle electric discharge laser design investigation. Final 
report, 4:27502 (N—78-25407) 

Hydrocarbon Research, Inc., Lawrenceville, NJ (USA) 

Development of a fast fluid bed gasifer. Phase I, Task II. 
Quarterly progress report, January—March 1978, 4:25202 
(FE—2361-27) 

Hydronautics, Inc., Laurel, MD (USA) 

Input data instructions - simplified documentation of the computer 
program ANSYS. Report for 10 June 1976-31 March 1978, 
4:26529 (PB—284193) 

Simulation of collision model tests. Report for 10 June 1976—31 
March 1978, 4:26530 (PB—284506) 

The development and validation of a mathematical model for the 
design of protection barriers for nuclear powered ships. Report 
for 10 June 1976—31 March 1978, 4:26528 (PB—284174) 

Hydro Search, Inc., Reno, NV (USA) 

Hydrogeologic investigation of Coso Hot Springs, Inyo County, 
California. Final report October 1977—January 1978, 4:26120 
(AD-A—056040) 


Idaho National Engineering Lab., Idaho Falls (USA) 

Blowdown (RELAP4/MOD7, Version 2) checkout and 
demonstration problems, 4:26545 (CDAP-TR—78-042) 

Capability of LOFT vital batteries to supply emergency power 
demands during severe cold weather conditions, 4:26576 
(LTR—1310-8(Rev.B)) 

Comparison of RELAP4/MOD6 with forced-feed reflood data, 
4:26555 (CVAP-TR—7-78) 

Comparisons of RELAP4/MOD6 to LOFT and semiscale 
isothermal data, 4:26544 (CAAP-TR—78-033) 

Comparisons of RELAP4/MOD6 with core blowdown data, 
4:26559 (CVAP-TR—78-012) 

Dynamic analysis of nuclear safeguards systems, 4:25690 (CONF- 
781108—3) 

Engineering study for an equipment system for retrieval/handling 
of buried transuranic waste, 4:25628 (CONF-781105—69) 

Experiment data report for Semiscale MOD-3 reflood heat 
transfer tests S-07-5 and S-07-5A (baseline test series), 4:26585 
(NUREG/CR—0406) 

Failure mode effect and consequence analysis for LOFT’s power 
ascension experiment "'L2-2", 4:26573 (LTR—10-60) 

Fatigue life of LOFT reactor vessel components, 4:26514 (LTR— 
1119-40) 

Fission gas release (FGASRL), 4:26293 (CDAP-TR—010(Rev.)) 

Gap conductance test Series-2: test results report for Tests GC 2- 
1, GC 2-2, and GC 2-3, 4:26301 (NUREG/CR—0300) 


ILLINOIS UNIV., URBANA (USA). DEPT. OF 


Gravity-feed reflood data comparisons using RELAP4/MOD6, 
Update 3, 4:26556 (CVAP-TR—9-78) 

High rate Nal detector system, 4:27631 (CONF-781033—17) 

Initial core load report, 4:26506 (LTR—111-105) 

In-plant source term measurements at Fort Calhoun Station - Unit 
1. Topical technical report, 4:26323 (PB—284104) 

L2-3 ESA CF and LOCA Analysis K calculations, 4:26574 
(LTR—10-62) 

Laboratory simulation of high-level liquid waste evaporation and 
storage, 4:25627 (CONF-781105—65) 

LOFT CIS Analysis Line 2 inches-IA-298-AB outside 
containment penetration S-2A, 4:26510 (LTR—136-6) 

LOFT drag-disc turbine tansducer shroud and cover weld analysis 
and evaluation, 4:26511 (LTR—141-80) 

LOFT drag-disc turbine transducer shroud and cover weld, 
4:26512 (LTR—141-80(Suppl.1)) 

LOFT emergency core coolant facility piping review, 4:26575 
(LTR—113-30(Rev.1)) 

LOFT experimental measurements uncertainty analyses. Volume 
XIV. LOFT drag disc: turbine transducer uncertainty analysis, 
4:26516 (NUREG/CR—0169(Vol.14)) 

LOFT instrumentation setpoints, 4:26505 (LTR—14-5(Rev.3)) 

LOFT LI-5: comparison of the code assessment test prediction 
with the test data, 4:26557 (CVAP-TR—78-26) 

LOFT L2-3 blowdown experiment safety analyses D, E, and G; 
LOCA analyses H, K, K1, 4:26572 (LTR—10-53) 

LOFT pressurizer safety: relief valve reliability, 4:26515 (LTR— 
1144-37) 

NRC/RSR Data Bank Program description, 4:26592 (NUREG/ 
CR—0544) 

Prediction of KWU PKL experiments KSA and K7A using 
RELAP4/MOD6, 4:26558 (CVAP-TR—78-011) 

Pressurizer component studies with RELAP4/MOD6, 4:26543 
(CAAP-TR—78-028) 

Results of the first nuclear blowdown test on single fuel rods 
(LOC-11 Series in PBF), 4:26547 (CONF-781022—35) 

Revised error analysis of LOFT secondary calorimetric power 
equation, 4:26509 (LTR—115-47) 

Steam generator component studies with RELAP4/MOD6, 
4:26560 (CVAP-TR—78-019) 

Stress analysis of LOFT Emergency Core Coolant System 
modification (left and right side), 4:26507 (LTR—113-40) 

Transient thermal analysis of the LOFT ultrasonic density 
detector during a LOCE transient, 4:26513 (LTR—141-85) 

IIT Research Inst., Chicago, IL (USA) 

Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 1. Engineering analysis. 
Final report, 4:26270 (EPRI-EL—904(Vol.1)) 

Illinois Dept. of Business and Economic Development, Springfield 

(USA). Div. of Energy 

Energy conservation plan report: 1978 revision, 4:26725 (NP— 
23543) 

Illinois Inst. of Tech., Chicago (USA) 

Beneficial use of rejected heat in municipal water supplies, 4:26992 
(COO—4531-4) 

Illinois State Geological Survey, Urbana (USA) 

Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and Western Kentucky). Quarterly 
progress report, 1 July to 30 September, 1978—3 October 1978, 
4:25481 (FE—8214-5) 

Illinois Univ., Urbana (USA) 

Effects of contamination in x-ray microanalysis, 4:28240 (COO— 
1198-1230) 

Energy analysis of geothermal energy supply systems. Ist 
quarterly report, 4:26139 (COO—5085-1) 

Energy dispersive x-ray analysis using a field emission gun: a 
precaution, 4:27710 (COO—1198-1229) 

Sensitivity analysis applied to an integral test of niobium cross 
sections, 4:28417 (CONF-780858—5) 

Illinois Uniy., Urbana (USA). Dept. of Computer Science 

Stability of variable-step methods for ordinary differential 
equations, 4:28609 (COO—2383-0048) 

Illinois Univ., Urbana (USA). Dept. of Electrical Engineering 

Backscatter ionogram inversion by ray tracing methods. Final 
technical report 1 January—31 December 1977, 4:28233 (AD- 
A—057274) 
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Illinois Univ., Urbana (USA). Dept. of Metallurgy and Mining 
Engineering 


Nuclear magnetic resonance study of hydrogen motion and 

trapping in a niobium, 4:27166 (COO—1198-1224) 
Illinois Univ., Urbana (USA). Electro-Physics Lab. 

Optically pumped far infrared lasers. Final report 1 March 1975— 

28 February 1978, 4:27493 (AD-A—055998) 
Illinois Univ., Urbana (USA). Fusion Studies Lab. 

Alpha heating in toroidal devices, 4:28448 (COO—2218-123) 

CTR plasma engineering studies. Annual progress report, October 
1, 1977—October 31, 1978, 4:28516 (COO—2218-118) 

Indiana Lt. Governor's Science Advisory Committee, Indianapolis 

(USA) 

Indiana natural gas: accommodation to reality, Appendices, 
4:25490 (PB—282422) 

Institute for Advanced Study, Princeton, NJ (USA) 

Calculation of the Kolmogorov entropy for motion along a 

stochastic magnetic field, 4:28484 (PPPL—1523) 
Institute for Energy Analysis, Oak Ridge, TN (USA) 

Climate models and the prediction of CO2-induced climatic 
changes, 4:27767 (ORAU/IEA—78-24(M)) 

Feasibility of a nuclear siting policy based on the expansion of 
existing sites, 4:26491 (ORAU/IEA—78-19(R)) 

Institute of Gas Technology, Chicago, IL (USA) 

Outlook for gas conservation, 4:26785 

Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 7, January 1— 
March 31, 1978, 4:25203 (FE—2434-29) 

Prediction of current distribution in a molten carbonate fuel cell, 
4:26840 (CONF-781063—1) 

Process design for coal conversion reactors, 4:25176 (CONF- 
781110—15) 

SNG from peat by the PEATGAS Process, 4:25756 (CONF- 
78089 1—1) 

Institute of Nuclear Research, Warsaw (Poland) 

Studies on production of sinterable uranium dioxide in a small- 
scale batch process using urany] nitrate solution, ammonum 
polyuranate—uranium dioxide method, 4:25596 (RFP-Trans— 
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Quimica 

Study of the formation of complexes of nitrosyl-rhutenium nitrates 
with thiourea. Application to rhutenium decontamination in the 
extraction with TBP-varsol in the chemical treatment of spent 
fuel, 4:25611 (INIS-mf—4110) 

Interagency Task Force on Inadvertent Modification of the 

Stratosphere, Washington, DC (USA) 

Stress analysis of loft (ECC) system; left side, 4:26508 (LTR—113- 
41) 

InterGroup Consulting Economists Ltd., Winnipeg, Manitoba 

(Canada) 

Liquid fuels from renewable resources: feasibility study summary 
and conclusions, 4:25768 (NP—23456) 

International Centre for Theoretical Physics, Trieste (Italy) 

Generalized magnetic Rosenbluth potentials, 4:28480 (IC—77-157) 

Iowa State Univ. of Science and Technology, Ames (USA) 

Hydrogen diffusion and electronic structure parameters in 
tantalum hydrides determined by pulsed NMR measurements, 
4:27260 (IS-M—178) 

Iowa State Univ. of Science and Technology, Ames (USA). Center for 

Agricultural and Rural Development 

Energy requirements of irrigated crops in the Western United 
States. Miscellaneous report, 4:26975 (PB—282858) 

U.S. agricultural production in relation to alternative water, 
environmental, and export policies, 4:26970 (PB—282982) 

U.S. agricultural production under limited energy supplies, high 
energy prices, and expanding agricultural exports, 4:26969 
(PB—282891) 

Iowa Univ., Iowa City (USA). Dept. of Physics and Astronomy 

On the plasma sheet in Jupiter's dawn magnetodisc. Progress 

report, 4:28227 (AD-A—057348) 
IRT Corp., San Diego, CA (USA) 

Current usage of containers for SNM storage, transfer and 

measurement, 4:25701 (NUREG/CR—0591) 
Island Creek Coal Co., Holden, WV (USA) 

Testing program for mining coal in an oxygen free atmosphere. 

Vol. II. Appendices. Final report, 4:25285 (PB—282752) 
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Israel Electric Corp. Ltd., Haifa 
Behavior of Nb-stabilized and unstabilized austenitic steels with 
regard to high-temperature corrosion in plants fired with oil or 
waste, 4:26200 (AED-CONF—77-195-012) 
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Jacobs-Del Solar Systems, Inc., Pasadena, CA (USA) 

Solar production of industrial process steam. Final detail design 
report, 4:26044 (SAN—1457-1) 

Japan Atomic Energy Research Inst., Tokyo 

Analysis of the short-term pressure response of Mark II 
containment to a loss-of-coolant accident, 4:26570 (JAERI-M— 
7504) 

Gas-water partition of iodine in BWR plants and JAERI Model 
Containment Vessel, 4:26569 (JAERI-M—7482) 

Scaling for scrape-off layer plasma in tokamak, 4:28525 (JAERI- 
M—7457) 

Statistical studies on the peak-clad-temperature and cladding 
oxidation thickness in loss-of-coolant accidents by numerical 
experiments for typical boiling water reactor, 4:26568 (JAERI- 
M—7447) 

Jet Propulsion Lab., Pasadena, CA (USA) 

Block IV solar cell module design and test specification for 
Intermediate Load Center applications, 4:25877 (DOE/JPL/ 
1012—78/10(Rev.A)) 

Coal desulfurization by low temperature chlorinolysis, phase 1. 
Final report, 6 July—6 November 1977, 4:25160 (N—78-25533) 

Economic analysis of a candidate 50 cents/Wpk flat-plate 
photovoltaic manufacturing technology. Low-Cost Solar Array 
Project 5101-94, 4:25878 (DOE/JPL/1012—78/17) 

Photovoltaic module design, qualification and testing 
specification, 4:25876 (DOE/JPL/1012—78/7A) 

Potential for cogeneration of heat and electricity in California 
industry, phase 1. Final report, 4:26178 (N—78-25536) 

Process heat in California: applications and potential for solar 
energy in the industrial, agricultural and commercial sectors, 
4:26043 (N—78-25535) 

Johns Hopkins Univ., Baltimore, MD (USA) 

Some uranium deposits associated with volcanic rocks, western 
United States, 4:25560 (RME—2049) 

— Hopkins Univ., Silver Spring, MD (USA). Applied Physics 


Chalk Point cooling tower project: Chalk Point surface weather 
and ambient atmospheric profile data; first intensive test period, 
December 15-19, 1975, revision, 4:27849 (PB—284212) 

Chalk Point cooling tower project. Volume 2. Cooling tower drift 
dye tracer experiment, June 16 and 17, 1977. Final report 1 July 
1976—30 June 1977, 4:27847 (PB—284059) 

Chalk Point cooling tower project. Volume 3. Cooling tower drift 
dye tracer experiment surface weather and ambient atmospheric 
profile data, June 16 and 17, 1977. Final report 1 July 1976—30 
June 1977, 4:27848 (PB—284060) 

Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976— 
30 June 1977, 4:27773 (PB—284058) 

Johns-Manville Sales Corp., Denver, CO (USA) 

Filtration equipment development for coal liquids. Final report, 
4:25158 (EPRI-AF—852) 

Filtration process and equipment studies for coal liquefaction 
processes. Quarterly report, March—June 1978, 4:25232 (FE— 
2007-50) 
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Kaman Sciences Corp., Colorado Springs, CO (USA) 

Preliminary risk analysis of a spent fuel receiving and storage 
facility using the GO methodology. Final report, 4:25612 (K— 
77-91U(R)) 

Kansas Geological Survey, Lawrence (USA) 

Origin of surface lineaments in Nemaha County, Kansas, 4:28167 

(NUREG/CR—0321) 
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Kennedy Van Saun Corp., Danville, PA (USA) 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, January—March 1978, 
4:25325 (FE—2475-19) 
Developing/modifying coal grinding procedures predictable size 
distributions during coal preparation, 4:25324 (FE—2475-16) 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Chemie 


180/169 ratio of precipitation at Juelich Nuclear Research Center 

from 1974 to the middle of 1978, 4:27958 (ANL-Trans—1148) 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 

Plasmaphysik 

Criterion for plasma-wall-interaction in a reactor, 4:28586 (Juel— 
1503 

— .... Derm Karlsruhe G.m.b.H. (Germany, F.R.) 

Accident consequence model of the German safety study, 4:26537 
(AED-Conf—77-352-004) 

Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Technische Physik 

Theoretical and experimental investigations about the properties 
of a large superconducting dc-power switch with a switching 
power 40 MW at a voltage of 47 KV, 4:26279 (KFK—2672) 

Knolls Atomic Power Lab., Schenectady, NY (USA) 

Fuel utilization potential in light water reactors with once-through 
fuel irradiation using various reactivity control methods 
(AWBA Development Program), 4:26322 (KAPL—4107) 

Koeln Univ. (Germany, F.R.). Energiewirtschaftliches Inst. 
Parameter study to determine electric power generation costs, 
4:26803 (NP—23506) 
Kraftanlagen A.G., Heidelberg (Germany, F.R.) 
Program study heat distribution, 4:26708 (NP—23574) 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.) 

Gas turbines and gas/steam turbine plants, 4:26202 (AED- 
CONF—78-155-054) 

Kungliga Tekniska Hoegskolan, Stockholm (Sweden). Institutionen 
foer Plasmafysik 

Observations of auroral fading before breakup, 4:28234 (N—78- 
25707) 

KVB, Inc., Tustin, CA (USA) 

Emission reduction on two industrial boilers with major 
combustion modifications. Final report January 1976—January 
1978, 4:27583 (PB—283109) 

Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst. 

Symposium on radionuclides in marine deposits, 4:27933 (KURRI- 
TR—154) 
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Lehigh Univ., Bethlehem, PA (USA) 

Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, April— 
June 1978, 4:25199 (FE—2338-10) 

Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, 1 June 1978— 
31 August 1978, 4:26857 (COO—4490-5) 

Lewin and Associates, Inc., Washington, DC (USA) 

Enhanced recovery of unconventional gas. Executive summary. 

Volume I (of 3 volumes), 4:25496 (HCP/T2705—01) 
Liege Univ. (Belgium). Inst. d'Astrophysique 

High resolution transmission measurements of the atmosphere in 
the infrared. Interim scientific report 1 March 1977-28 February 
1978, 4:28215 (AD-A—056519) 

Lindsey-Kaufman Co., Tenafly, NJ (USA) 

Projection of light-truck population to year 2025, 4:26961 
(ORNL/Sub—78/14285/1) 

Liquefied Coal Development Corp., Cresap, WV (USA) 

Evaluation of pump materials in coal liquefaction service, 4:25227 
(FE—1517-65) 

Little (Arthur D.), Inc., Cambridge, MA (USA) 

Impacts and benefits of a satellite power system on the electric 
utility industry. Final report, 4:25939 (N—78-24255) 

LKB Resources, Inc., Huntingdon Valley, PA (USA) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Tyonek Quadrangle, 4:25546 (GJBX— 
108(78)(Vol.1)(TYEK)) 
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NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Area: Seldovia Blying Sound Quadrangle, 4:25548 
(GJBX—108(78)(Vol.2)(BYSO)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Kenai Quadrangle, 4:25549 (GJBX— 
108(78)(Vol.2)(KEN)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seldovia Quadrangle, 4:25550 
(GJBX—108(78)(Vol.2)(SELDV)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seward Quadrangle, 4:25551 (GJBX— 
108(78)(Vol.2(SEWA)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Anchorage Quadrangle, 4:25547 
(GJBX—108(78)(Vol.2)(ANGE)) 

Lockheed Missiles and Space Co., Palo Alto, CA (USA). Lockheed 

Palo Alto Research Lab. 

Pulse widths effects on scintillator saturation, 4:27658 (UCRL— 
13901 

Lockheed Detesttes and Space Co., Sunnyvale, CA (USA) 

An investigation of the reduction of carbon dioxide in a silent 
electric discharge. Final report, 4:27334 (N—78-25767) 

Coal feeder development program. Monthly progress report 40, 
4:25188 (FE—1792-50) 

Long Beach City Dept. of Oil Properties, CA (USA) 

Micellar—Polymer Joint Demonstration Project, Wilmington 
Field, California. Second annual report, July 1977—May 1978, 
4:25386 (SAN—1395-2) 

Los Alamos Scientific Lab., NM (USA) 

Aerosol sampling and characterization for hazard evaluation. 
Progress report, October 1, 1976—September 30, 1977, 4:27840 
(LA—7537-PR) 

Analysis of nuclear facilities for tornado-induced flow and 
reentrainment, 4:25686 (NUREG/CR—0521) 

Analysis of terminated TOP accidents in the FTR using the Los 
Alamos failure model, 4:26571 (LA-UR—78-2602) 

Application of the thermal (n,y) reaction to elemental analysis, 
4:27304 (LA-UR—78-2480) 

Applied nuclear data research and development. Progress report, 
July 1—September 30, 1978, 4:28394 (LA—-7596-PR) 

Automated cancer-cell sorting and analysis: June 1—November 
30, 1978, 4:27986 (LA—7630-PR) 

Automatic program generation: future of software engineering, 
4:28612 (LA-UR—78-1849) 

Automatic sample changers maintenance manual, 4:27711 (LA— 
6759-M) 

Beam tomography or ART in accelerator physics, 4:27612 (LA— 
7498-MS) 

Beam voltage and current parameter study for the autoresonant 
acceleration proof-of-principle experiment, 4:27613 (LA—7568- 
MS) 

Behavior of a tall stack plume in flow over a ridge, 4:27752 (LA— 
7632-MS) 

Ceramics for applications in fusion systems, 4:28587 (LA-UR—79- 
146) 

Comparison of single-parameter adaptive filters, 4:28611 (LA— 
7612-MS) 

Cryogenic laser fusion target materials, 4:25706 (LA-UR—79-101) 

Development of NbsGe conductors for superconducting power 
transmission, 4:26283 (LA-UR—78-2577) 

Direct reaction studies with a polarized triton beam, 4:28384 (LA- 
UR—78-2658) 

Effect of borehole fluid on induction fields of an encapsulated 
magnetic loop, 4:27719 (LA—7516-MS) 

Evolution of the solar constant, 4:28218 (LA-UR—79-107) 

Fission product holdup in graphite, 4:26338 (LA-UR—78-2931) 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, December 1978, 4:25725 (LA—7694-PR) 

High efficiency phase-conjugate reflection in germanium and in 
inverted CO», 4:27501 (LA-UR—78-3101) 

High resolution fast neutron spectrometry without time-of-flight, 
4:27655 (LA-UR—78-2562) 

Initiation and propagation of normal zones in a force-cooled 
tubular superconductor, 4:28433 (LA-UR—78-2481) 

Magnetic ordering of Gd/sub x/Er/sub 1-x/Rh,4B, near the 
superconducting region, 4:27168 (LA-UR—78-2712) 
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Measurements in Los Alamos benchmark criticals and the central 
reactivity discrepancy, 4:26436 (LA-UR—78-2467) 

Multiple HEPA filter test methods. Progress report, January— 
December 1977, 4:27751 (LA—7489-PR) 

NDA technology for uranium resource evaluation. Progress 
report, January 1—June 30, 1978, 4:25663 (LA—7617-PR) 

Network for data acquisition in an experimental laboratory, 
4:28613 (LA-UR—78-1915) 

Network for data acquisition in an experimental laboratory, 
4:28614 (LA-UR—78-2956) 

Northwest New Mexico boundary layer experiment, 4:27846 
(LA—7525-MS) 

Nuclear reactor safety. Quarterly progress report, July 1— 
September 30, 1978, 4:26590 (NUREG/CR—0522) 

Nuclear Safeguards Research and Development program status 
report. Progress report, Jauary—April 1978, 4:25694 (LA— 
7439-PR) 

Parity violation in the scattering of 15 MeV protons by hydrogen, 
4:28368 (LA-UR—78-2875) 

Permutation group and the coupling of n spin-1/2 angular 
momenta, 4:28259 (LA-UR—78-2396) 

Preliminary study of radium-contaminated soils, 4:27868 (LA— 
7391-MS) 

Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR—78-3125) 

Recent vertical crustal movements from leveling observations in 
the Rio Grande rift: a review, 4:28177 (LA-UR—78-3195) 

Relationship between the feasible group and the point group of a 
rigid molecule, 4:28297 (LA-UR—78-2397) 

Remote encapsulation of mixed-oxide fuel pellets for transient 
testing, 4:26504 (LA-UR—78-2652) 

Remote examination of shroud tubes in LMFBR fuel elements, 
4:26382 (LA-UR—78-2650) 

Research and development related to the NTS terminal waste 
storage project. Progress report, October 1—December 31, 
1978, 4:25664 (LA—7647-PR) 

Sorption and migration of radionuclides in geologic media, 
4:25665 (LA-UR—78-2746) 

Stability and degradation of superconducting current-carrying 
devices, 4:27458 (LA—7275) 

Summertime nocturnal drainage flow in the San Mateo and 
Ambrosia lake air sheds of the grants basin, 4:27738 (LA—7628- 
MS) 

Systems, analysis, and assessment. Progress report, July— 
September 1978., 4:27953 (LA—7573-PR) 

Systems, Analysis, and Assessment. Progress report, April—June 
1978, 4:26665 (LA—7526-PR) 

Transport and reactor theory. Progress report, July 1—September 
30, 1978, 4:26435 (LA—7554-PR) 

Tritium containment in fusion facilities, 4:28553 (LA-UR—78- 
2878) 

Tritium production in a sphere of *LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA—7310) 

Ultraviolet damage resistance of laser coatings, 4:28561 (LA-UR— 
78-2607) 

Uncertainty analysis for secondary energy distributions, 4:28418 
(LA-UR—78-2457) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Aztec NTMS quadrangle, New Mexico, 4:25555 
(GJBX—129-(78)) 

Use of a cadmium telluride detector in a new tiny personal 
radiation chirper, 4:27634 (LA-UR—78-2697) 

Waste management programs and capabilities within the Los 
Alamos Scientific Laboratory, 4:25631 (LA—7548-MS) 

Lovelace Foundation for Medical Education and Research, 

Albuquerque, NM (USA). Inhalation Toxicology Research Inst. 

Annual report of the Inhalation Toxicology Research Institute, 
Lovelace Biomedical and Environmental Research Institute, 
Inc., October 1, 1976—September 30, 1977, 4:28093 (LF—S58) 


Maine Office of Energy Resources, Augusta (USA) 
Strategic petroleum reserves in Maine, 4:25475 (PB—282161) 
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Maine State Planning Office, Augusta (USA) 

An annotated bibliography of OCS documents in Maine, 4:25385 
(PB—282551) 

Service bases for offshore oil, 4:25384 (PB—282549) 

Martin Marietta Corp., Denver, CO (USA) 

Potential of helium as a guide to uranium ore. Final report, July 

1978, 4:25541 (EPRI-EA—813) 
Maryland Univ., College Park (USA) 

Very long baseline interferometry applied to polar motion, 

relativity, and geodesy. Ph.D. thesis, 4:28228 (N—78-25703) 
Maryland Univ., College Park (USA). CCMS Projects Office 

NATO Committee on the Challenges of Modern Society Solar 

Energy pilot study. Final report, 4:25978 (UMD—4908-13) 
Maryland Univ., College Park (USA). Dept. of Mechanical 

Engineering 

Report of the fourth CCMS Solar Energy Pilot Study meeting, 
4:25977 (UMD—4908-12) 

Maryland Univ., College Park (USA). Dept. of Physics and 

Astronomy 

Mechanical properties and the electronic structure of transition 
metal alloys. Final report, 4:27121 (N—78-25167) 

_— land Univ., College Park (USA). Water Resources Research 
nter 

Adaptation of copepod populations to thermal stress. II. 
Completion report, 4:28110 (PB—281831) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA) 

Assay of TATB by HPLC, 4:27729 (MHSMP—78-65) 

Cure rate of Halthane 73-19 at different temperatures, 4:27277 
(MHSMP—79-4) 

Development of the Pantex floor covering skid test criteria, 
4:27723 (MHSMP—78-44) 

Establishment of a corner turning test capability, 4:27728 
(MHSMP—78-64) 

Establishment of large flyer capability at Pantex, 4:27727 
(MHSMP—78-62) 

Evaluation of Holston TATB PBX, 4:27725 (MHSMP—78-55) 

FT-NMR determination of silane hydrogen content of siloxane 
pre-polymers, 4:27724 (MHSMP—78-45) 

Preliminary evaluation of X-0298, 4:27726 (MHSMP—78-57) 

Massachusetts Energy Office, Boston (USA) 
Cogeneration: its benefits to New England, 4:26710 (TID—29435) 
Massachusetts Inst. of Tech., Cambridge (USA) 

A laser-driven pellet accelerator for CTR fuel injection. Master's 
thesis, 4:28537 (AD-A—057287) 

Effect of convective loss on the parametric decay of cold electron 
plasma waves, 4:28498 (PPPL—1499) 

Evidence for structure in anti pp — 7°7r°, 4:28332 (COO— 
3130TB-251) 

LMFRBR safety and sodium boiling, 4:26548 (CONF-781022—41) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 

Engineering 

MIT LMFBR blanket research project. Quarterly progress report, 
July 1, 1978—September 30, 1978, 4:26362 (COO—2250-34) 

Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 

Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1 January—31 March 1978, 4:26195 (MIT— 
2295T 18-7) 

Diffusion of photovoltaics: background, modeling, and initial 
reaction of the agricultural-irrigation sector, 4:25883 (MIT- 
EL—78-004) 

Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 

National Magnet Lab. 

Design of a submillimeter laser thomson scattering system for 
measurement of ion temperature in summa. Final report, 4:28464 
(N—78-24939) 

Magnetic separation of mineral matter from coal liquids. Final 
report, 4:25159 (EPRI-AF—875) 

Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 

Combined photovoltaic and thermal hybrid collector systems, 
4:25875 (COO—4577-3) 

Heat and mass flow analysis of packed-bed thermal regenerators, 
4:26623 (CAES—9) 

Seismic discrimination. Semiannual technical summary report 1 
October 1977—31 March 1978, 4:28176 (AD-A—057279) 

Solar photovoltaic field tests and applications project. Monthly 
report, 1 January—31 January 1978, 4:25872 (COO—4094-18) 

Solar photovoltaic field tests and applications project. Monthly 
report, 1 March 1978—31 March 1978, 4:25874 (COO—4094- 
20) 
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Solar photovoltaic field tests and applications project. Monthly 
report, 1 February—28 February 1978, 4:25873 (COO—4094- 
19 

et. Siw Inst. of Tech., Oak Ridge, TN (USA). School of 

Chemical Engineering Practice 

Mass transfer in three-phase fluidized beds, 4:27531 (ORNL/ 
MIT—272) 

Surface properties of Wyodak coal, 4:25252 (ORNL/MIT—273) 

UF." production from surface reactions of uranium and fluorine, 
4:27401 (ORNL/MIT—279) 

Mathematica, Inc., Philadelphia, PA (USA). Mathtech Div. 

Sources of energy data for Illinois, 4:26745 (NP—23535) 

Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, F.R.) 

Application of the two-fluid energy principle to large aspect ratio 

tokamaks, 4:28491 (IPP—6/172) 
Mcllvaine Co., Northbrook, IL (USA) 

Research and development and cost projections for air pollution 
control equipment. Final report August 1977—January 1978, 
4:27582 (PB—283021) 

Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn (Germany, F.R.) 

Heliostat-fields for central receiver solar power plants in the 1 
MW-range, 4:25947 (AED-Conf—78-212-005) 

Messwandler-Bau G.m.b.H., Bamberg (Germany, F.R.) 

UHF-equipment: test transformers for very high voltages. Final 

report, 4:26268 (BMFT-FB-T—77-56) 
Meteorology Research, Inc., Altadena, CA (USA) 

Effects of interfacial properties on collection of fine particles by 
wet scrubbers. Final report June 1975—December 1977, 4:27585 
(PB—284073) 

Michigan Technological Univ., Houghton (USA) 

High-speed CCD clock driver. Final report, 4:27553 (UCRL— 
13920) 

Michigan Univ., Ann Arbor (USA). Dept. of Mathematics 

Capacitance matrix methods for the Helmholtz equation on 
general three-dimensional regions, 4:28610 (COO—3077-155) 

Midland-Ross Corp., Toledo, OH (USA). Technical Center - Capital 

Goods 


Improved methanation system for use in coal gasification. Final 
report, 4:25201 (FE—2351-28) 

Mika, Meyers, Beckett and Jones, Grand Rapids, MI (USA) 

Legal problems incident to the commercialization of in situ 
processing of Michigan Antrim shale, 4:25508 (FE—2346-23) 

Minnesota Univ., Minneapolis (USA). Center for Studies of the 

Physical Environment 

Biomass utilization in Minnesota. Research report March 1975— 
September 1977, 4:25765 (PB—282531) 

Mission Research Corp., La Jolla, CA (USA) 

Integrated injection logic (I7L). Comparative and design trade-off 
evaluation. Topical report May—December 1976, 4:27696 (AD- 
A—056392) 

Missouri Univ., Columbia (USA) 

Trace element studies on coal gasification process streams, 4:25211 
(TID—290-22) 

Missouri Univ., Rolla (USA). Dept. of Ceramic Engineering 

Chemical and physical stability of refractories for use in coal 
gasification. Second annual progress report, May 1, 1977—April 
30, 1978, 4:25177 (COO—2904-8) 

Missouri Univ., Rolla (USA). Dept. of Chemistry 

Iodine-129 in thyroids and tellurium isotopes in meteorites by 

neutron activation analysis, 4:28097 (COO—2450-1) 
Mitre Corp., McLean, VA (USA). METREK Div. 

Review of hydroelectric power projects licensed by the Federal 
Power Commission, 4:25788 (PB—282622) 

Steam electric power plant review manual, 4:26417 (PB—282620) 

Steam electric power plant review manual. Appendices, 4:26418 
(PB—282621) 

Mobil Research and Development Corp., Paulsboro, NJ (USA) 

Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, April—June 
1977, 4:25198 (FE—2276-12) 

Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Final report, 4:25757 (FE—2490-15) 

Mobil Research and Development Corp., Paulsboro, NJ (USA). 

Process Research and Technical Service Div. 

Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1977—January 1978, 4:25225 (EPRI- 
AF—873) 
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Mobil Research and Development Corp., Princeton, NJ (USA) 

Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, April—June 
1977, 4:25198 (FE—2276-12) 

Monsanto Research Corp., Dayton, OH (USA) 

Source assessment: coal-fired residential combustion equipment 
field tests, June 1977. Task report September 1975—May 1978, 
4:27771 (PB—283699) 

Montana State Univ., Bozeman (USA) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 

June 1978—August 1978, 4:25233 (FE—2034-12) 
Mound Facility, Miamisburg, OH (USA) 

Application of the Controllable Unit Approach (CUA) to 
analyzing safeguards measurement systems, 4:25695 (MLM— 
2559(OP)) 

Calibration of plutonium NDA by calorimetric assay, 4:25696 
(MLM—2560(OP)) 

Proposed implementation of laser raman scattering spectroscopy 
for analysis of hydrogen isotopes, 4:27320 (MLM—2583) 

TRU waste cyclone drum incinerator and treatment system. 
July—September 1978, 4:25643 (MLM—2575) 

Utility and math subroutinee for the M6800 microprocessor, 
4:28616 (MLM—2564) 

Mound Lab., Miamisburg, OH (USA) 

Chemical and optical studies of heat transfer fluids containing 

solar energy absorbers, 4:25973 (MLM—2549(OP)) 
Muenster Univ. (Germany, F.R.) 

Judicial aspects in risk assessment, 4:26538 (AED-Conf—77-352- 

006) 


Nagoya Univ. (Japan). Inst. of Plasma Physics 
Mhd stability of runaway electron discharge in tokamaks, 4:28493 
(N—78-24943) 
Numerical analysis of nonlinear collisional drift instability, 4:28494 
(N—78-24944) 
Thermal-flux reduction by electromagnetic instabilities, 4:28492 
(N—78-24942) 
Tokamak experiments on JIPP T-2 with pulsed gas injection, 
4:28450 (N—78-24940) 
National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 
Baseline performance of the GPU 3 stirling engine, 4:27037 
(DOE/NASA/1040—78/5) 
Catalytic decomposition of methanol for onboard hydrogen 
generation, 4:25741 (N—78-25236) 
Photovoltaic tests and applications project progress report for 
April 1976—June 1977, 4:25881 (DOE/NASA/1022—78/42) 
Pressureless sintered sialons with low amounts of sintering aid, 
4:27237 (N—78-25215) 
Thermal barrier coatings: burner rig hot corrosion test results, 
4:27268 (DOE/NASA/2593—78/3) 
Wake characteristics of an eight-leg tower for a MOD-0 type 
wind turbine, 4:26167 (N—78-24615) 
National Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center 
Consequences of narrow cyclotron emission from Hercules X-1, 
4:28211 (N—78-25028) 
National Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center 
Solar energy bibliography, 4:25796 (DOE/NASA/TM—73398) 
Solid rocket booster thrust vector control subsystem test report 
(d-1), 4:26956 (N—78-25128) 
National Aeronautics and Space Administration, Langley AFB, VA 
(USA). Langley Research Center 
Preliminary study of a large span-distributed-load flying-wing 
cargo airplane concept, 4:26955 (N—78-25079) 
a Aeronautics and Space Administration, Washington, DC 
Waste heat utilization in industrial processes, 4:26996 (N—78- 
25012) 
National Bureau of Standards, Boulder, CO (USA) 
The role of superconductivity in the space program: an assessment 
of present capabilities and future potential, 4:27459 (PB— 
283729) 
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National Bureau of Standards, Washington, DC (USA) 
Laser-induced fluorescence line narrowing of Eu* in lithium 
borate glass, 4:28260 (UCRL—81424) 
Measurements and standards for nuclear materials safeguards, May 
1, 1978—September 1, 1978, 4:25700 (NUREG/CR—0533) 
National Bureau of Standards, Washington, DC (USA). Ceramics 
Glass and Solid State Science Div. 
Optical materials characterization. Technical report 1 August 
1977—31 January 1978, 4:27494 (AD-A—056197) 
— Inst. for Occupational Safety and Health, Rockville, MD 
( 
Recommended health and safety guidelines for coal gasification 
pilot plants, 4:25351 (EPA—600/7-78-007) 
National tional Oceanic and Atmospheric Administration, Boulder, CO 
(USA). Space Environment Lab. 
The ISEE 1 and 2 medium-energy particles experiment. Technical 
memo, 4:28236 (PB—283350) 
ational Oceanic and Atmospheric Administration, Rockville, MD 
(USA). Office of Coastal Zone Management 
State of Rhode Island Coastal Management Program and final 
environmental impact statement, 4:27956 (PB—283424) 
State of Wisconsin Coastal Management Program and final impact 
statement, 4:27955 (PB—283423) 
Oceanic and Atmospheric Administration, Washington, DC 


An annotated bibliography of OCS documents in Maine, 4:25385 
(PB—282551) 
ational Research Council, Washington, DC (USA). Board on 
Science and Technology for International Development 
Methane generation from human, animal, and agricultural wastes, 
4:25764 (PB—276469) 
— Inst. for Mathematical Science, Pretoria (South 


An approximately crossing-symmetric vertex function, 4:28364 
(N—78-24864) 

National Technical Information Service, Springfield, VA (USA) 

Design and applications of flywheels (citations from the NTIS 
data base). Report for 1964—August 1978, 4:26618 (NTIS/PS— 
78/0997) 

Design and applications of flywheels (citations from the 
Engineering Index Data Base). Report for 1970—September 
1978, 4:26619 (NTIS/PS—78/0998) 

Electron beam fusion (a bibliography with abstracts). Report for 
1964—August 1978, 4:28446 (NTIS/PS—78/0921) 

Energy policy and research planning. Volume 3. October, 1977— 
September, 1978 (a bibliography with abstracts). Report for 
October 1977—September 1978, 4:26759 (NTIS/PS—78/0962) 

Energy policy and research planning. Volume 2. 1976— 
September, 1977 (a bibliography with abstracts). Report for 
1976—September 1977, 4:26758 (NTIS/PS—78/0961) 

Nitrogen oxide air pollution. Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964—August 1978, 
4:27766 (NTIS/PS—78/0973) 

Nitrogen oxide air pollution. Part 1. Control technology. Volume 
2. 1975—August, 1978 (a bibliography with abstracts). Report 
for 1975—August, 1978, 4:27765 (NTIS/PS—78/0971) 

Oil spill removal techniques and equipment. Volume 1. 1965-1975 
(a bibliography with abstracts). Report for 1965-75, 4:25451 
(NTIS/PS—78/0959) 

Oil spill removal techniques and equipment. Volume 2. 1976-July, 
1978 (a bibliography with abstracts). Report for 1976—July 
1978, 4:25452 (NTIS/PS—78/0960) 

Titanium and titanium alloy creep (a bibliography with abstracts). 
Report for 1964—September 1978, 4:27122 (NTIS/PS—78/ 


0970) 
National Wildlife Federation, Washington, DC (USA) 
Energy: selected resource materials for developing energy 
education/conservation programs, 4:26724 (NP—23517) 
= Academy, Annapolis, MD (USA). Div. of Engineering and 


Analyzing availability and readiness using transfer function models 
and cross spectral analysis. Scientific report, 4:26284 (AD-A— 
055724) 

The Dynamic Theory, a new view of space, time, and matter. 
Research report, 4:28435 (AD-A—055325) 

Naval Nuclear Power Unit, Fort Belvoir, VA (USA) 

Radioisotope thermoelectric generators of the U.S. Navy. Volume 
10. Final report 1 January 1976—1 July 1978, 4:25723 (AD-A— 
057483) 
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Naval Postgraduate School, Monterey, CA (USA) 

Preliminary design and analysis of a total energy system for 
Massachusetts Institute of Technology. Master's thesis, 4:26950 
(AD-A—057289) 

Naval Research Lab., Washington, DC (USA) 

A qualitative description of the modified TRITON electron beam 
accelerator. Interim report, 4:27608 (AD-A—057690) 

Theory of electron cyclotron maser interactions in a cavity at the 
harmonic frequencies. Interim report, 4:27499 (AD-A—057686) 

Naval Surface Weapons Center, Silver Spring, MD (USA) 

Permeability, magnetomechanical coupling and magnetostriction 

in grain-oriented rare earth—iron alloys, 4:27167 (IS-M—174) 
Naval Weapons Support Center, Crane, IN (USA) 

Block II solar cell module environmental test program, 4:25882 
(DOE/NASA/1892—78/1) 

Disposal of Navy colored smoke compositions and identification 
of products of combustion. Interim report 1 October 1976—30 
September 1977, 4:27001 (AD-A—056274) 

New England River Basins Commission, Boston, MA (USA) 

Service bases for offshore oil, 4:25384 (PB—282549) 

~— — Bureau of Mines and Mineral Resources, Socorro 

Terrestrial heat flow studies in Arizona. Quarterly technical 
progress report, May 1, 1978—July 31, 1978, 4:26125 (ALO— 
3721-6) 

New Mexico Health and Environment Dept., Santa Fe (USA) 

Working level screening survey of structures constructed of 
materials containing pumice. Final report, 4:27867 (PB— 
282446) 

New Mexico State Univ., Las Cruces (USA). Dept. of Physics and 
Sciences 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI—6-1) 

New Mexico Univ., Albuquerque (USA). Dept. of Geology 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI—6-1) 

— Mexico Univ., Albuquerque (USA). Technology Application 
iter 

Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC—77-004) 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October—December 1977, 4:25943 (TAC- 
STPG—77-004) 

New York Univ., NY (USA). Courant Inst. of Mathematical Sciences 

Capacitance matrix methods for the Helmholtz equation on 
general three-dimensional regions, 4:28610 (COO—3077-155) 

New Zealand Energy Research and Development Committee, 

Auckland 

New Zealand Directory of Energy Researchers, 4:26689 (NP— 
23453) 

North Dakota Geological Survey, Grand Forks (USA) 

Preliminary report of 1976 drilling of lignites in western North 
Dakota: Adams, Billings, Dunn, Hettinger, McKenzie, Mercer, 
Morton, Oliver, Slope, and Stark Counties, 4:25275 (NP— 
23276) 

Northrup, Inc., Hutchins, TX (USA) 

Development and fabrication of a concentrating solar collector 
subsystem. Second quarterly report, 4:26083 (DOE/NASA/ 
CR—150712) 

Northwestern Univ., Evanston, IL (USA) 
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Critique of methods for estimating plume depletion and deposition 
of airborne radionuclides, 4:27838 (CONF-7810133—3) 

Double-drift beam bunching systems, 4:27620 (CONF-781113—7) 
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Interior drains for open pit disposal of uranium mill tailings, 
4:25658 (CONF-781127—2) 

Interspecific comparisons of the sensitivity to chromosome 
aberration production by x rays, 4:28051 (CONF-781090—1) 
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Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineering 
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European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
ACPR REACTOR/FUEL PELLETS 
Remote encapsulation of mixed-oxide fuel pellets for transient 
testing, 4:26504 (LA-UR-78-2652) 
ACRYLIC POLYMERS 
See POLYACRYLATES 
ACTINIDE COMPOUNDS/SOLUBILITY 
Solubility characteristics of some laboratory-produced mixed 
actinide oxide aerosols, 4:27400 (LF-58) 
ACTINIDES 
Studies of actinide waste burnup and use in fast spectra. Quarterly 
report, January 1-March 31 1978, 4:26519 (RLO-2227/T32-6) 
ACTINIDES/TRANSMUTATION 
Burning actinides in very hard spectrum reactors, 4:26438 (RLO- 
2227/T32-2) 
ACTIVATED CARBON/BIOLOGICAL EFFECTS 
Effect of activated charcoal on callus growth and shoot 
organogenesis in tobacco (Nicotiana tabacum), 4:28011 
ACTIVATED CARBON/SORPTIVE PROPERTIES 
Removal of radiocobalt ion in waste water by oxine-impregnated 
activated charcoal. Part II: column experiments, 4:25648 
ACTIVATION ANALYSIS 
See also NEUTRON ACTIVATION ANALYZERS 
ACTIVATION ANALYSIS/DATA ACQUISITION SYSTEMS 
Control and data analysis software for INAA and surface nuclear 
microprobe applications, 4:27309 
ACTIVATION ANALYSIS/DATA PROCESSING 
Computer aspects of large-scale routine instrumental activation 
analysis, 4:27674 
Computer-controlled cyclic activation analysis with a %*Cf-255U 
subcritical multiplier, 4:27662 
Nonidentical samples and standards in 14-MeV neutron activation 
analysis theoretical treatment, 4:27667 
Rapid analysis of short-lived neutron-irradiation products using a 
minicomputer-based pulse-height analyzer, 4:27307 
Simple data processing for gamma spectrometry in activation 
analysis, 4:27675 
Toward full automation of gamma-ray spectrometry: an original 
version of neutron activation analysis, 4:27673 
ACTIVATION ANALYSIS/NEUTRON SOURCES 
Compact long-lived neutron source (Patent), 4:25720 
ACTUATORS/DEGASSING 
Effect of processing steps on the thermal desorption of MC2949A 
piece-parts and tooling, 4:27444 (SAND-78-2207) 
ACUTE IRRADIATION/RADIOSENSITIVITY EFFECTS 
Changes in blood sugar content of dogs exposed to chronic 
gamma radiation for 6 years (Combined effects of physical 
stress, heat stress, and acute radiation stress), 4:28060 
ADENOSINE DIPHOSPHATE 
See ADP 
ADENOSINE TRIPHOSPHATE 
See ATP 
ADOBE/THERMAL CONDUCTIVITY 
Effect of moisture content on the thermal properties of sun dried 
adobe, 4:25993 
ADP 
(Adenosine diphosphate.) 
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ADP/BIOCHEMISTRY 
Path analysis of the causal relationships between red cell 
glycolytic intermediates, ADP and ATP in sickle cell anemia, 
4:27978 


ADSORBENTS 
See also CHARCOAL 
ADSORBENTS/PRODUCTION 
Process for the production of sorbent solids for use in the 
desulfurization of gases (Patent), 4:27592 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
ADVERSARIES 

Overview of the structured assessment approach and 
documentation of algorithms to compute the probability of 
adversary detection, 4:25704 (UCRL-13937) 

AERIAL PROSPECTING/DATA ANALYSIS 

NDA technology for uranium resource evaluation. Progress 

report, January 1-June 30, 1978, 4:25663 (LA-7617-PR) 
AERODYNAMICS/INCOMPRESSIBLE FLOW 

a for numerical simulation of bluff-body aerodynamics, 

4:28306 
AEROSOL GENERATORS/PERFORMANCE TESTING 

Generation and characterization of condensation aerosols of V2Os 
and pyrene, 4:27759 (LF-58) 

Generation and characterization of submicron ammonium sulfate 
and ammonium hydrogen sulfate aerosols, 4:27760 (LF-58) 

Generation of selenious acid aerosols, 4:27762 (LF-58) 

Mixed trace metal oxide aerosols: preliminary report on the 
generation and characterization of Y2O3-V2O; condensation 
aerosols, 4:27761 (LF-58) 

Reactive gas generator, 4:27825 

AEROSOL MONITORING 

Detection of individual submicron sulfate particles, 4:27815 

Instrumental analysis of light element composition of atmospheric 
aerosols, 4:27802 

Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 4:27817 

AEROSOL MONITORING/ELECTRON MICROSCOPY 

— of urban plume particulates collected on Anderson 8- 

e impactor stages, 4:27816 
AERO: L MONITORING/LEGAL ASPECTS 
Ambient air quality monitoring, 4:27822 
AEROSOL MONITORING /P’ IRMANCE TESTING 
Chemical characteristics of aerosols of cooled, diluted coal gas 
from cleaned and uncleaned low Btu gas, 4:27757 (LF-58) 
AEROSOL MONITORING/QUALITY CONTROL 
Ambient air quality monitoring, 4:27822 
AEROSOL M NITORING/TECHNOLOGY UTILIZATION 

Application of laser technology to atmospheric monitoring, 

4:27807 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 

Analysis of urban plume particulates collected on Anderson 8- 
stage impactor stages, 4:27816 

Generation of selenious acid aerosols, 4:27762 (LF-58) 

AEROSOLS/CHEMICAL ANALYSIS 

Chemical characterization of aerosols: progress and problems, 

4:27814 
AEROSOLS/CHEMICAL COMPOSITION 

Aerosol sampling of an experimental fluidized bed coal combustor, 
4:27753 (LF-58) 

Chemical characterization of particulates in real time by a light 
scattering method, 4:27837 

AEROSOLS/ENVIRONMENTAL TRANSPORT 
Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 
AEROSOLS/INHALATION 
Multiple do ~som system, 4:28136 (LF-58) 
AEROSOLS. HT SCATTERING 

Atmospheric attenuation of solar radiation, 4:25948 (ATR- 

77(7523-20)-3) 
AEROSOLS/MONITORING 

Air-sampling and analytical method for 4,4’-methylenebis(2- 
chloroaniline), 4:27780 

Analysis and calibration techniques for measuring airborne 
particulates and gaseous pollutants, 4:27862 

Laser-raman monitoring of ambient sulfate aerosols, 4:27836 

Principles, calibration, and process experience for a new laser 
aerosol detector system, 4:27698 (BNL-25018) 

AEROSOLS/MULTI-ELEMENT ANALYSIS 

Instrumental analysis of light element composition of atmospheric 

aerosols, 4:27802 
AEROSOLS/PARTICLE SIZE 

Measurement of aerosol size distribution with a particle Doppler 
shift spectrometer, 4:27853 

Variation of specific surface area with particle size (Trace metal 
aerosols), 4:27763 (LF-58) 
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AEROSOLS/PHYSICAL PROPERTIES 
Physical characterization of aerosols, 4:27801 
AEROSOLS/PIEZOMETRY 
Respirable ambient aerosol mass concentration measurement with 
a battery-powered piezobalance, 4:27804 : 
AEROSOLS/QUANTITATIVE CHEMICAL ANALYSIS 
inorganic constituents in an experimental fluidized bed coal 
combustor exhaust stream, 4:27754 (LF-58) 
AEROSOLS/SAMPLING 
Effect of collection substrates on performance and wall losses in 
cascade impactors, 4:27758 (LF-58) 
Some operating characteristics of slit jet virtual cascade impactors, 
4:27842 (LF-58) 
AEROSOLS/STANDARDS 
Standard fineparticle, 4:27949 
AEROSOLS/STRUCTURAL CHEMICAL ANALYSIS 
Identification of individual microparticles with a new micro- 
Raman spectrometer, 4:27818 
AEROSOLS/SURFACE AREA 
Variation of specific surface area with particle size (Trace metal 
aerosols), 4:27763 (LF-58) 
AEROSOLS/X-RAY FLUORESCENCE ANALYSIS 
Quantitative multi-element analysis or environmental samples by 
x-ray fluorescence spectrometry, 4:27910 
AEROSPACE INDUSTRY/AIR POLLUTION ABATEMENT 
Alternatives to organic solvent degreasing. Final report, 4:27739 
(PB-282466) 
AFTERBURNERS/DESIGN 
Exhaust gas reactor for internal combustion engine and its 
manufacturing method (Patent), 4:27053 
Exhaust reaction chamber for internal combustion engine (Patent), 
4:27023 
Reducing pollution from internal combustion engines (Patent), 
4:27052 
AFTER-HEAT/CALCULATION METHODS 
Application of least-squares method to decay heat evaluation, 
4:26441 


AGGLOMERATING ASH PROCESS/DESIGN 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit (final 
report: volume 1), 4:25185 (FE-1513-T-3) 

AGGLOMERATING ASH PROCESS/ENGINEERING 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit (final 
report: volume 1), 4:25185 (FE-1513-T-3) 

AGGLOMERATING ASH PROCESS/FLOWSHEETS 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit (final 
report: volume 1), 4:25185 (FE-1513-T-3) 

AGGLOMERATING ASH PROCESS/PERFORMANCE 

TESTING 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit (final 
report: volume 1), 4:25185 (FE-1513-T-3) 

AGGLOMERATING ASH PROCESS/PILOT PLANTS 

Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 

AGGLOMERATING ASH PROCESS/PROCESS 

DEVELOPMENT UNITS 

Agglomerating Burner Gasification Process: design, installation, 
and operation of a 25-ton-a-day process development unit. Final 
report. Volume II (Process flow diagrams; diagrams; 
instruments; and interlocks for 25 ton/day PDU), 4:25186 (FE- 
1513-T-4) 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit (final 
report: volume 1), 4:25185 (FE-1513-T-3) 

AGGLUTINATION 
See ANTIGEN-ANTIBODY REACTIONS 
AGR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Sampling practices and analytical techniques used in the 

monitoring of steam and water in CEGB nuclear boilers, 


AGRICULTURAL WASTES 
See also MANURES 
AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Biomass utilization in Minnesota. Research report March 1975- 
September 1977, 4:25765 (PB-282531) 
Methane generation from human, animal, and agricultural wastes 
(Book), 4:25764 (PB-276469) 
AGRICULTURE/ENERGY CONSUMPTION 
Agricultural energy requirements and land-use patterns in Illinois, 
4:26818 
Energy requirements of irrigated crops in the Western United 
States. Miscellaneous report, 4:26975 (PB-282858) 


AIR POLLUTION 


U.S. agricultural production under limited energy supplies, re 
energy prices, and expanding agricultural exports, 4:26969 (PB- 
282891) 

AGRICULTURE/ENERGY SHORTAGES 

U.S. agricultural production under limited energy supplies, high 
energy prices, and expanding agricultural exports, 4:26969 (PB- 
282891) 

AGRICULTURE/LAND USE 

U.S. agricultural production in relation to alternative water, 
environmental, and export policies, 4:26970 (PB-282982) 

AGRICULTURE/MICROORGANISMS 

Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 


72279) 
AGRICULTURE/PRODUCTIVITY 
U.S. agricultural production under limited energy supplies, high 
energy prices, and expanding agricultural exports, 4:26969 (PB- 
282891) 
U.S. agricultural production in relation to alternative water, 
environmental, and export policies, 4:26970 (PB-282982) 
AGRICULTURE/SOLAR PROCESS HEAT 
Process heat in California: applications and potential for solar 
energy in the industrial, agricultural and commercial sectors, 
4:26043 (N-78-25535) 
AGRICULTURE/WASTE HEAT UTILIZATION 
State-of-the-art waste heat utilization for agriculture and 
aquaculture. Technical planning studies 77-700 and 77-734. Final 
report, 4:26707 (EPRI-EA-922) 
Wasie heat utilization from electric generating plants, 4:26991 
(CONF-78 1238-1) 
AGRICULTURE/WATER REQUIREMENTS 
Source, use, and disposition of water in florida, 1975, 4:26687 (PB- 
284126) 
AGRICULTURE/WATER RESOURCES 
U.S. agricultural production in relation to alternative water, 
environmental, and export policies, 4:26970 (PB-282982) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/COMPRESSORS 
Improved-efficiency compressors for air conditioning, 4:26853 
(CONF-780238-) 
Progress report -- AHAM standard on hours of operation for 
room air conditioners, 4:26898 (CONF-780238-) 
AIR CONDITIONERS/DEHUMIDIFIERS 
Dehumidifiers: a steady-state analysis of a refrigerated 
dehumidification process, 4:26855 (CONF-780238-) 
AIR CONDITIONERS/ENERGY CONSUMPTION 
Universal distribution factors of room-air-conditioner usage, 
4:26852 (CONF-780238-) 
AIR CONDITIONERS/STANDARDS 
Progress report -- AHAM standard on hours of operation for 
room air conditioners, 4:26898 (CONF-780238-) 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/CONTROL SYSTEMS 
Automatic regulation and control systems as a means of energy 
saving, 4:26886 
AIR FILTERS/PERFORMANCE 
Nucleation and capture of condensible airborne contaminants in an 
aqueous scrubbing system (LMFBR), 4:26566 (HEDL-TME-78- 


82) 
AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/CORROSION 
Low-temperature corrosion on air heaters due to chloride- 
containing coal ash (In German), 4:26201 (AED-CONF-77-195- 


013) 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
e of laser technology to atmospheric monitoring, 
4:27807 


Cascade impaction instrument using quartz crystal microbalance 
sensing elements for real-time particle size distribution studies, 
4:27805 

Chemical characterization of particulates in real time by a light 
scattering method, 4:27837 

Effect of sulfur dioxide fumigation on development and yield of 
field-grown soybeans, 4:27743 (ANL-77-65(Pt.3)) 

Examination of gaussian plume dispersion parameters for rough 
terrain, 4:27791 

Radiological and Environmental Research Division annual rt, 
ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 

Single-particle analysis of the ash from the Dickerson coal-fired 
power plant, 4:27835 

Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 4:27817 





AIR POLLUTION/AERIAL MONITORING 


Use of a modified beta density function to characterize particle 
size distributions, 4:27806 
AIR POLLUTION/AERIAL MONITORING 
Development of a two frequency downward looking airborne 
LIDAR system, 4:27810 
Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 
AIR POLLUTION/AEROSOL MONITORING 
Flameless atomic absorption determinations of cadmium, lead, and 
manganese in particle size fractionated aerosols, 4:27821 
AIR POLLUTION/BIBLIOGRAPHIES 
Nitrogen oxide air pollution. Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964-August 1978 (224 
Abstracts), 4:27766 (NTIS/PS-78/0973) 
AIR POLLUTION/CHEMICAL ANALYSIS 
Chemical characterization of aerosols: progress and problems, 
4:27814 
AIR POLLUTION/CHEMICAL REACTIONS 
Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 
AIR POLLUTION/DIFFUSION 
Laboratory study of dispersion from an elevated source within a 
modeled convective planetary boundary layer, 4:27787 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Advanced statistical trajectory regional air pollution model 
(Application to SO: transport, transformations, and deposition), 
4:27747 (CONF-790101-5) 
Atmospheric dispersion over water near shoreline a 
(Dispersion coefficients to be used in monitoring 
selieeanie from offshore power plants), 4: 277374 (CO: >7S0101- 


7) 
Concentration variability of pollutants near pulsating sources, 
4:27784 
Method for using acoustic sounder categories to determine 
atmospheric stability, 4:27750 (DP-MS-78-49) 
Numerical study of the effects of complex terrain on dynamics of 
airflow and pollutant dispersion, 4:27746 (CONF-790101-4) 
Origin and residence times of atmospheric pollutants: application 
of **C, 4:27830 
Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 
AIR POLLUTION/EPIDEMIOLOGY 
Individual air pollution monitors, 4:27823 
AIR POLLUTION/MATHEMATICAL MODELS 
Design of network experiments for regional-scale atmospheric 
pollutant transport and transformation (DOB), 4:27792 
Factors affecting dry deposition of SO2 on forests and grasslands, 
4:27789 


AIR POLLUTION/MEASURING INSTRUMENTS 
Compact x-ray fluorescence sulfur analyzer, 4:27819 
Monitoring non-methane hydrocarbons in the atmosphere by 
photoionization, 4:27827 
AIR POLLUTION/MEASURING METHODS 
Collaborative testing of air pollution methods, 4:27859 
AIR POLLUTION/MOBILE POLLUTANT SOURCES 
Observations on the origin of emissions of dangerous gases, 
4:27783 
AIR POLLUTION/MONITORING 
Air a data - 1976 annual statistics including summaries with 
= <tr to standards. Annual report for 1976, 4:27768 (PB- 
Air-sampling and analytical method for 4,4’-methylenebis(2- 
chloroaniline), 4:27780 
Ambient air quality monitoring, 4:27822 
Analysis of urban plume particulates collected on Anderson 8- 
stage impactor stages, 4:27816 
Coherent anti-Stokes Raman scattering in gases, 4:27813 
Detection of individual submicron sulfate particles, 4:27815 
Dutch National Air Pollution Monitoring System: a focal and 
reference point, 4:27861 
Ground level measurement of nuclei from coal development in the 
northern Great Plains: baseline measurements. Final report, 
4:27748 (COO-2891-1) 
Inventory of combustion-related emissions from stationary sources 
es) update). Report for July 1974-Apr 1978, 4:27769 (PB- 
Laser monitoring techniques for trace gases, 4:27808 
Long-path monitoring with tunable lasers, 4:27809 
Remote analysis of aerosols by differential scatter (DISC) LIDAR 
systems, 4:27811 
Respirable ambient aerosol mass concentration measurement with 
a battery-powered piezobalance, 4:27804 
AIR POLLUTION/POLLUTION REGULATIONS 
Voerde decision of the Federal administrative court, 4:26232 
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AIR POLLUTION ‘Ss 
Man and climate: an overview, 4:27863 
AIR POLLUTION/SALTS 
Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 
AIR POLLUTION/SCATTERING 
Temporal sampling requirements for long-term atmospheric 
pollutant dispersion studies, 4:27740 
AIR POLLUTION/STATIONARY POLLUTANT SOURCES 
Observations on the origin of emissions of dangerous gases, 
4:27783 
AIR POLLUTION/SULFUR DIOXIDE 
Investigations of the sulfur dioxide removal rate in the 
atmosphere, 4:27795 
AIR POLLUTION ABATEMENT 
Alternatives to organic solvent degreasing. Final report, 4:27739 
(PB-282466) 
AIR POLLUTION ABATEMENT/IMPLEMENTATION 
Ambient air quality monitoring, 4:27822 
AIR POLLUTION ABATEMENT/POLLUTION LAWS 
Air pollution control in New Zealand, 4:26682 
AIR POLLUTION CONTROL 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
Laser-based, long path monitoring of ambient gases: analysis of 
two systems, 4:27788 
AIR POLLUTION CONTROL/BIBLIOGRAPHIES 
Nitrogen oxide air pollution. Part 1. Control technology. Volume 
2. 1975-August, 1978 (a bibliography with abstracts). Report for 
1975-August, 1978 (299 Abstracts), 4:27765 (NTIS/PS-78/0971) 
AIR POLLUTION CONTROL/COST 
Environmental readiness document: small atmospheric fluidized- 
bed combustion. Commercialization Phase III planning, 4:27565 
(DOE/ERD-0007) 
AIR POLLUTION CONTROL/DEMONSTRATION 
PROGRAMS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
AIR POLLUTION CONTROL/DUST COLLECTORS 
Practical look at dust control, 4:27595 
AIR POLLUTION CONTROL/EDUCATION 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
AIR POLLUTION CONTROL/LAND USE 
Emission density zoning guidebook: a technical guide to 
maintaining air quality standards through land-use-based 
emission limits (Air pollution control by Emission Density 
Zoning), 4:27852 (EPA-450/3-78-048) 
AIR POLLUTION CONTROL/RESEARCH PROGRAMS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
AIR POLLUTION MONITORS 
Individual air pollution monitors, 4:27823 
SO, analyzer keeps stack emissions in check during molybdenum 
disulfide desulfurization, 4:27779 
AIR POLLUTION MONITORS/ACCURACY 
Analysis of the measurement accuracy and validity of results from 
the charcoal tube sampling technique, 4:27798 
AIR POLLUTION MONITORS/CALIBRATION 
Interrelationships between primary calibration standards for nitric 
oxide, nitrogen dioxide, and ozone as applied to test gas 
atmospheres generated by gas phase titration, 4:27797 
AIR POLLUTION MONITORS/CALIBRATION STANDARDS 
Intercalibration of nitric oxide/nitrogen dioxide/ozone monitors, 
4:27824 
AIR POLLUTION MONITORS/LASERS 
Long-path monitoring with tunable lasers, 4:27809 
AIR POLLUTION MONITORS/ON-LINE MEASUREMENT 
SYSTEMS 


Cascade impaction instrument using quartz crystal microbalance 
sensing elements for real-time particle size distribution studies, 
4:27805 

AIR POLLUTION MONITORS/OPTICAL RADAR 

Development of a two frequency downward looking airborne 

LIDAR system, 4:27810 
AIR POLLUTION MONITORS/PERFORMANCE TESTING 

Aerosol sampling of an experimental fluidized bed coal combustor, 
4:27753 (LF-58) 

Aerosol sampling of an experimental stirred-bed Lurgi coal 
gasifier, 4:27756 (LF-58) 

AIR POLLUTION MONITORS/PHOTOMETERS 

Ultraviolet photometer for ozone calibration, 4:27796 
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AIR QUALITY/DATA COMPILATION 

Air quality data - 1976 annual statistics including summaries with 
reference to standards. Annual report for 1976, 4:27768 (PB- 
282212) 

AIR QUALITY/ENFORCEMENT 

Applications of remote monitoring techniques in air enforcement 

programs, 4:27854 
AIR QUALITY/MONITORING 

Long term investigation of the stability of gaseous standard 

reference materials, 4:27856 
AIR SAMPLERS 

See also CASCADE IMPACTORS 
AIR SAMPLERS/CHARCOAL 

Analysis of the measurement accuracy and validity of results from 
the charcoal tube sampling technique, 4:27798 

AIR SAMPLERS/DESIGN 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
AIR SAMPLERS/FILTERS 

Multiple HEPA filter test methods. Progress report, January- 

December 1977, 4:27751 (LA-7489-PR) 
AIR SAMPLERS/PERFORMANCE TESTING 

Multiple HEPA filter test methods. Progress report, January- 

December 1977, 4:27751 (LA-7489-PR) 
AIR TRANSPORT 

See also SUPERSONIC TRANSPORT 
AIR TRANSPORT/ECONOMICS 

Preliminary study of a large span-distributed-load flying-wing 
cargo airplane concept, 4:26955 (N-78-25079) 

AIR TRANSPORT/ENERGY CONSERVATION 

Prospects for energy conserving STOL transports using prop-fans, 

4:26957 
AIRCRAFT/DESIGN 

Prospects for energy conserving STOL transports using prop-fans, 

4:26957 
AIRCRAFT/FUEL CONSUMPTION 

Preliminary study of a large span-distributed-load flying-wing 

cargo airplane concept, 4:26955 (N-78-25079) 
AIRCRAFT/FUEL ECONOMY 

Fuel economy and the aero engine, 4:26958 

Prospects for energy conserving STOL transports using prop-fans, 
4:26957 

AIRCRAFT COMPONENTS/NEUTRON RADIOGRAPHY 

Inspection of internal components, 4:27541 

AIRCRAFT FUELS 

See AVIATION FUELS 
ALARM DOSEMETERS 

See RADIATION MONITORS 
ALASKA/AERIAL SURVEYING 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Tyonek Quadrangle, 4:25546 (GJBX- 
108(78)(Vol.1)(TYEK)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Anchorage Quadrangle, 4:25547 
(GJBX-108(78)(Vol.2)(ANGE)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Area: Seldovia Blying Sound Quadrangle, 4:25548 
(GJBX-108(78)(Vol.2)(BYSO)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Kenai Quadrangle, 4:25549 (GJBX- 
108(78)(Vol.2)(KEN)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seldovia Quadrangle, 4:25550 (GJBX- 
108(78)(Vol.2)(SELDV)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seward Quadrangle, 4:25551 (GJBX- 
108(78)(Vol.2)(SEWA)) 

ALASKA/AQUATIC ECOSYSTEMS 

Nutritional significance of Copper-Bering River intertidal system 
to spring-migrating shorebirds breeding in western Alaska. Final 
report, April 1, 1977-September 30, 1978, 4:27887 (RLO-2229- 
T14-2) 

ALASKA/MAGNETIC SURVEYS 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Tyonek Quadrangle, 4:25546 (GJBX- 
108(78)(Vol.1)(TYEK)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Anchorage Quadrangle, 4:25547 
(GJBX-108(78)(Vol.2(ANGE)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Area: Seldovia Blying Sound Quadrangle, 4:25548 
(GJBX-108(78)(Vol.2)(BYSO)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Kenai Quadrangle, 4:25549 (GJBX- 
108(78)(Vol.2)(KEN)) 


ALKANES 


NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seldovia Quadrangle, 4:25550 (GJBX- 
108(78)(Vol.2(SELDV)) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
Cook Inlet Alaska Area: Seward Quadrangle, 4:25551 (GIBX- 
108(78)(Vol.2(SEWA)) 

ALASKA/RADIOMETRIC SURVEYS 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Tyonek Quadrangle, 4:25546 (GJBX- 
108(78)(Vol.1)(TYEK)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Anchorage Quadrangle, 4:25547 
(GJBX-108(78)(Vol.2(ANGE)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Area: Seldovia Blying Sound Quadrangle, 4:25548 
(GJBX-108(78)(Vol.2)(BYSO)) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
Cook Inlet Alaska Area: Kenai Quadrangle, 4:25549 (GIBX- 
108(78)(Vol.2)(KEN)) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
Cook Inlet Alaska Area: Seldovia Quadrangle, 4:25550 (GIBX- 
108(78)(Vol.2)(SELDV)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seward Quadrangle, 4:25551 (GJBX- 
108(78)(Vol.2)(SEWA)) 

ALBEDO-NEUTRON DOSEMETERS/CALIBRATION 

Albedo-neutron dosimetry studies at Lawrence Livermore 
Laboratory, 4:28424 (UCRL-81889) 

Personnel neutron monitoring developments at LLL 
(Development and calibration of various types of neutron 
detectors and monitors), 4:27641 (UCRL-81897) 

ALBEDO-NEUTRON DOSEMETERS/PERFORMANCE 

Albedo-neutron dosimetry studies at Lawrence Livermore 

Laboratory, 4:28424 (UCRL-81889) 
ALCOHOL FUEL CELLS/DESIGN 

Parametric analyses of 1.5-kW methanol fuel cell power plant 
designs. Final technical report September 1977-March 1978, 
4:26838 (AD-A-055900) 

ALCOHOL FUELS/ECONOMIC ANALYSIS 
Ethanol from agricultural crops. A literature survey, 4:25774 
HOLS 


See also BUTANOLS 
ETHANOL 
METHANOL 
ALCOHOLS/ANTIKNOCK RATINGS 
High octane alkylate from cation exchange resin/boron trifluoride 
catalytic process, 4:25423 
ALDEHYDES 
See also FURFURAL 
GLUCOSE 


GLYOXAL 
ALDEHYDES/PARTIAL OXIDATION PROCESSES 
Method to obtain gas mixtures of hydrogen and carbon monoxide 
(Patent), 4:25759 
LGAE 


See also DIATOMS 
PHYTOPLANKTON 
UNICELLULAR ALGAE 
ALGAE/GROWTH 
Occurrence and ecological significance of GTP in the ocean and 
in microbial cells (Algae, Serratia), 4:27888 
ALGAE/NUCLEOTIDES 
Occurrence and ecological significance of al in the ocean and 
in microbial cells (Algae, Serratia), 4:27888 
ALGERIA/NATURAL GAS PROCESSING PLANTS 
Algeria becomes liquid methane centre. LNG1 in Arzew put into 
operation, 4:25489 
ALGERIA/PETROCHEMICALS 
Direct exploitation as a national policy, 4:26779 
ALGORITHMS 
Eigensystem computation for skew-symmetric matrices and a class 
of symmetric matrices, 4:28629 
Multidimensional greatest common divisor and Lehmer 
algorithms, 4:28644 
Multidimensional spectral factorization, 4:28625 (UCRL-81345) 
Unified approach to unconstrained minimization via basic matrix 
factorizations, 4:28645 
ALKALOIDS/STEREOCHEMISTRY 
Structure and absolute configuration of strictamine and 
strictalamine from Rhazya stricta. Stereochemistry of the 
picralima alkaloids, 4:27975 
LKANES 


See also BUTANE 
CYCLOALKANES 
2-2-DIMETHYLPROPANE 
METHANE 
OCTANE 





ALKANES/CATALYTIC CRACKING 


PROPANE 

ALKANES/CATALYTIC CRACKING 

Extend tame upgrading with BP’s Isom/Mol Sieve processes, 

4:2542 

ALKANES/EXTRACTION 

Hydrocarbons and energy from plants, 4:25922 (LBL-8596) 
ALKANES/PHOTOIONIZATI ON 

IR laser induced ionization in SFs-hydrocarbon mixtures, 4:27387 
ALKENES 


See also BUTENES 
CYCLOALKENES 
ETHYLENE 
PROPYLENE 
ALKENES/ALKYLATION 
hf alkylation in the 1980's: the role of isobutane/olefin ratio, 
4:25422 
ALKENES/PRODUCTION 
Production of olefins with nickel-zeolite catalyst, 4:25432 
ALKYLATING AGENTS 
See also NITROGEN MUSTARD 
ALKYLATING AGENTS/BIOLOGICAL EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
ALKYLATING AGENTS/GENETIC EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
ALKYLATING AGENTS/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 


See also ACETYLENE 
ALKYNES/CHEMICAL RADIATION EFFECTS 
Infrared studies of the solid state polymerization of diacetylene 
monomers. Technical report 1 March 1977-1 March 1978, 
4:27389 (AD-A-055988) 
ALKYNES/HYDROGENATION 
Thermal polymerization of the hydrogen getter, 4:25711 (SAND- 
79-0054) 
ALKYNES/POLYMERIZATION 
Infrared studies of the solid state rage oy of diacetylene 
monomers. Technical report 1 h 1977-1 March 1978, 
4:27389 (AD-A-055988) 
ALLOCATIONS/EMERGENCY PLAN 
Standby Gasoline Rationing Plan. Contingency gasoline rationing 
—— 4:26716 (DOE/ERA-0045) 


See INCOLOY 800 
ALLOY-HS-6 
See STELLITE 
ALLOY-MP35N/EMBRITTLEMENT 
Factors influencing the embrittlement of cold worked high alloy 
materials in H2S environments, 4:27152 
ALLOY-MP35N/MICROSTRUCTURE 
Factors influencing the embrittlement of cold worked high alloy 
materials in H2S environments, 4: — 
ALLOY-MP35N/YIELD STREN' 
Factors influencing the po md of cold worked high alloy 
materials in H2S environments, 4:27152 
ALLOYS/CORROSION PROTECTION 
Advances in corrosion science aand technology. Volume 6 
(Advances in corrosion science nd technology. Vol. 6), 4:27216 
ALLOYS/CRACKS 
Advances in corrosion science aand technology. Volume 6 
(Advances in corrosion science nd technology. Vol. 6), 4:27216 
ALLOYS/DEFORMATION 
Structure of deformed metals (Book), 4:27156 
ALLOYS/MEETINGS 
Environmental degradation of engineering materials, 4:27061 
ALLOYS/OXIDATION 
Limiting cases of subscale formation, 4:27198 
ALLUVIAL DEPOSITS/SAND 
Fourier grain shape analysis: a means for correlating alluvial 
deposits at the Nevada Test Site, 4:28173 (UCRL-52569) 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
= many-body calculation of relativistic nuclear collisions, 
2 
Production of A = 6 and 7 isotopes in the a + a reaction, 4:28369 
ALPHA REACTIONS/INCLUSIVE INTERACTIONS 
— body calculation of relativistic nuclear collisions, 
ALPHA REACTIONS/NUCLEAR FIREB 
ar ~ mala calculation of relativistic nuclear collisions, 
ALPHA REACTIONS/PARTICLE PRODUCTION 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
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ALPHA SPECTRA/DATA ANALYSIS 
A computer code to analyze alpha spectra. Master’s thesis, 4:28602 
(AD-A-057433) 
UUMINATES/ELECTRIC CONDUCTIVITY 
Electrolytes for the high temperature fuel cell; experimental and 
theoretical studies of the perovskite LaAlOs, 4:26841 
ALUMINIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
ALUMINIUM/ELECTRON-ATOM COLLISIONS 
Excitation of Al, Ga, In, and T] atoms by electron impact, 4:28285 
ALUMINIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
ALUMINIUM/ENERGY ACCOUNTING 
Aluminium and energy. An interview, 4:26981 
ALUMIN ING 
Chemical characterization of a polyphosphoric acid etchant, 
4:27550 (BDX-613-2078(Rev.)) 
ALUMINIUM/INTERATOMIC DISTANCES 
Al surface relaxation using surface extended x-ray-absorption fine 
structure, 4:27091 
ALUMINIUM/METALLURGICAL EFFECTS 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
Nickel and nitrogen ion irradiation induced void swelling and 
defect microstructures in Ni-Al, Ni-Cr and Ni-Ti solid solutions 
(3.5 MeV ®*Ni*, 400 keV '*N* and 400 keV *Ni* ), 4:27223 
ALUMINIUM/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
ALUMINIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
ALUMINIUM/SOLUBILITY 
Phase equilibria in the Be-Al-Fe system using high-energy ion 
beams. II, 4:27094 
ALUMINIUM/X-RAY SPECTROSCOPY 
Al surface relaxation using surface extended x-ray-absorption fine 
structure, 4:27091 
ALUMINIUM 27 TARGET/KAON NEUTRAL REACTIONS 
K/sub L/-nucleus total cross sections between 30 and 150 GeV: 
Quantitative evidence for inelastic screening, 4:28333 
Precise coherent K/sub S/ regeneration amplitudes for C, Al, Cu, 
Sn, and Pb nuclei from 20 to 140 GeV/c and their 
i retation, 4:28334 
AL 'UM 35/ISOTOPE PRODUCTION 
Observation of new neutron-rich isotopes by fragmentation of 205- 
MeV/nucleon “Ar ions, 4:28374 
UMINIUM ALLOYS 


See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CAVITATION 
Evidence for cavitation in superplastic Zn-22 Pct Al of very high 
urity, 4:27135 
ALUMINIUM ALLOYS/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603 123-1) 
ALUMINIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Deformation substructue and slip systems in directionally 
solidified Nis Al(y’)-Nis Nb(5), 4:27098 
ALUMINIUM ALLOYS/DISLOCATIONS 
Deformation substructue and slip systems in directionally 
solidified Nis Al(y’)-Nis Nb(5), 4:27098 
ALUMINIUM ALLOYS/LATTICE PARAMETERS 
Phase equilibria in the Be-Al-Fe system using high-energy ion 
beams. II, 4:27094 
ALUMINIUM ALLOYS/PHASE DIAGRAMS 
Phase equilibria in the Be-Al-Fe system using high-energy ion 
beams. II, 4:27094 
ALUMINIUM ALLOYS/PHASE TRANSFORMATIONS 
Investigation of transformation strengthening in precipitation- 
hardened Fe-Ni austenite, 4:27133 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of electron irradiation on precipitation in Ni-Al alloys, 
4:27226 
Nickel and nitrogen ion irradiation induced void swelling and 
defect microstructures in Ni-Al, Ni-Cr and Ni-Ti solid solutions 
(3.5 MeV **Ni*, 400 keV '*N* and 400 keV 'Ni* ), 4:27223 
ALUMINIUM ALLOYS/YIELD STRENGTH 
Orientation dependence of the yield stress of Nis(Al,W) (77 to 
1150°K), 4:27153 
ALUMINIUM ARSENIDES/CRYSTAL GROWTH 
The recombination velocity at iii-v compound heterojunctions 
with applications to Al /sub x/ Ga/sub 1-x/As-GaAs/sub 1-y/ 
Sb/sub y/, 4:25902 (N-78-25544) 
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ALUMINIUM BASE ALLOYS/CREEP 
Evidence for subgrain formation in an Al-Mg alloy at low stresses, 
4:27141 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Effect of semicoherent precipitation on void swelling in Al-Cu 
alloys (Neutrons), 4:27225 
ALUMINIUM BASE ALLOYS/STRAIN HARDENING 
Method for determining the work hardening function to describe 
plasticity of metals, 4:27128 (UCRL-80256(Rev.1)) 
ALUMINIUM BROMIDES/CHEMICAL REACTIONS 
Spectrophotometric and Raman spectroscopic studies of the 
palladium(II) bromide-aluminum(IIT) bromide vapor complex, 
4:27246 


ALUMINIUM HYDRIDES/CHEMICAL PREPARATION 
Complex metal hydrides. High energy fuel components for solid 
propellant rocket motors. Final report 1 March 1968-March 

1978, 4:27236 (AD-A-057764) 
ALUMINIUM NITRIDES/FLEXURAL STRENGTH 
Pressureless sintered sialons with low amounts of sintering aid (Sie 
6Alo *93 Yo 00700 «Nae and Siz ¢Alo 384 Oo «Nos 0), 4:27237 (N-78- 


25215) 
ALUMINIUM NITRIDES/OXIDATION 
Pressureless sintered sialons with low amounts of sintering aid (Sie 
~ oa 0070 4Nse and Sie ¢Alo 381 Oo 4Nss 0), 4:27237 (N-78- 
ALUMINIUM NITRIDES/SINTERING 
Pressureless sintered sialons with low amounts of sintering aid (Sie 
al 00700 «Nae and Siz ¢Alo 384 Oo 4Nss 0), 4:27237 (N-78- 
ALUMINIUM OXIDES/CHEMICAL PREPARATION 
Preparation and properties of monodispersed metal hydrous oxide 
lattices, 4:27411 
ALUMINIUM OXIDES/COMPRESSION STRENGTH 
Parametric study of the diametral compression test for ceramics, 
4:27263 
ALUMINIUM OXIDES/CREEP 
Dominant type of atomic disorder in a-Al2Os, 4:27106 
ALUMINIUM OXIDES/CRYSTAL STRUCTURE 
Advanced batteries, 4:26644 
ALUMINIUM OXIDES/CRYSTALLIZATION 
Mullite Crystallization from SiO2-AleO3 melts, 4:27248 
ALUMINIUM OXIDES/ELECTRICAL PROPERTIES 
Determination of the life properties of beta alumina tubes, 4:26649 
Development of beta-alumina for use in electrochemical cells: a 
survey, 4:26648 
ALUMINIUM OXIDES/FABRICATION 
Performance predictions and manufacturing concerns of burnable 
poison rods, 4:27234 
ALUMINIUM OXIDES/FRENKEL DEFECTS 
Dominant type of atomic disorder in a-AlOs, 4:27106 
ALUMINIUM OXIDES/MATERIALS RECOVERY 
Process for the removal of sulfur oxides by the use of activated 
alumina (Patent), 4:27006 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 
146 


Development of beta-alumina for use in electrochemical cells: a 
survey, 4:2 
ALUMINIUM OXIDES/MICROHARDNESS 
Chemical reactions in the condensation of metal-plasma streams, 
4:27256 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Development of beta-alumina for use in electrochemical cells: a 
survey, 4:26648 
Mullite Crystallization from SiO2-AleOs3 melts, 4:27248 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Effect of porosity on the mean lifetime of positrons in sintered and 
hot-pressed a-alumina, 4:27271 
Performance predictions and manufacturing concerns of burnable 
ison rods, 4:27234 
ALUMINIUM OXIDES/PURIFICATION 
Chemical development of new processes for the recovery of 
resource materials from coal ash, 4:25257 (CONF-790205-4) 
ALUMINIUM OXIDES/RADIATION EFFECTS 
Radiation effects on MOS/SOS semiconductor devices. 
Contractor report, 4:27695 (AD-A-055925) 
ALUMINIUM OXIDES/RECOVERY 
Chemical development of new processes for the recovery of 
resource materials from coal ash, 4:25257 (CONF-790205-4) 
ALUMINIUM OXIDES/SCHOTTKY DEFECTS 
Dominant type of atomic disorder in a-Al2Os, 4:27106 
ALUMINIUM OXIDES/THERMAL CONDUCTIVITY 
—e for applications in fusion systems, 4:28587 (LA-UR-79- 
1 


ALUMINIUM PHOSPHATES/METALLURGICAL EFFECTS 
Destabilization of zirconia by phosphoric acid, 4:27241 


AMINES/BIOLOGICAL EFFECTS 


AMBIENT TEMPERATURE/DATA COMPILATION 
Chalk Point cooling tower project: Chalk Point surface weather 
and ambient atmospheric profile data; first intensive test peri 
December 15-19, 1975, revision, 4:27849 (PB-284212) 
Preliminary zonal model analysis of the climatic change resulting 
from increased atmospheric carbon dioxide, 4:27778 (UCRL- 
81575) 
AMERICAN INDIANS/CHROMOSOMAL ABERRATIONS 
Man in the tropics: the Yanomama Indians, 4:28005 
AMERICAN INDIANS/GENETICS 
Intra and intertribal genetic variation within a linguistic group: the 
Ge-speaking Indians of Brazil, 4:28002 
Man in the tropics: the Yanomama Indians, 4:28005 
Two more private polymorphisms of Amerindian tribes: LDH/ 
sub B/ GUA-1 and ACP; B GUA-1 in the Guaymi in Panama, 
4:28004 
AMERICIUM/ADSORPTION 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809 100-1) 
AMERICIUM/FLUORESCENCE 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
AMERICIUM/PHOTON COLLISIONS 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
AMERICIUM/SORPTION 
Sorption and migration of radionuclides in geologic media (| 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 
2746 


AMERICIUM 241/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
AMERICIUM 241/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
AMERICIUM 241/RADIATION MONITORING 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 


Sediment and radionuclide transport in rivers field sam) tg 
program Cattaraugus and Buttermilk Creeks, New 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 

Radiological survey of plants, animals, and soil at five atolls in the 

Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36 


) 
AMERICIUM 241/RETENTION 
The retention and distribution of 7**Am and © Zn, given as DTPA 
chelates in rats and of ['*C]DTPA in rats and beagles, 4:28109 
AMERICIUM 241/TISSUE DISTRIBUTION 
Patterns of dose after inhalation of monodisperse or AX yeaa 
aerosols of 7? AmO: by beagle dog. II, 4:28104 ry 
The retention and distribution of **1Am and “Zn 5 given as DTPA 
chelates in rats and of ['*C]DTPA i A rats and beagles, 4:28109 
AMERICIUM 241 TARGET/NEUTRON REACTIONS 
Total neutron cross section for americium-241 (0.5 to 25 MeV), 
4:28395 
AMERICIUM COMPLEXES/DISSOCIATION 
Kinetic study of americium(III) and trans-1,2- 
diaminocyclohexanetetraacetate, 4:27402 
AMERICIUM COMPLEXES/SYNTHESIS 
Kinetic study of americium(IID) and trans-1,2- 
diaminocyclohexanetetraacetate, 4:27402 
AMERICIUM FLUORIDES/SOLUBILITY 
Investigation of solubility of cesium, strontium, barium, rare-earth, 
uranium and americium fluorides in acid nitrosyl! fluoride 
(NOFx3HF), 4:25619 
AMES LABORATORY 
Changing scene highlights III (Iowa State University), 4:28600 
(IS-4448) 
AMES TEST 
See MUTAGEN SCREENING 
AMINES 
See also HISTAMINE 
NITROGEN MUSTARD 
AMINES/BIOLOGICAL EFFECTS 
Comparative effects of ammonia and related compounds on 
poliovirus, 4:28123 





AMINES/CRYSTAL STRUCTURE 


AMINES/CRYSTAL STRUCTURE 
3-ammonio-1,6-anhydro-3-deoxy-8-D-glucopyranose chloride 
monohydrate, 4:27376 
AMINES/QUANTITATIVE CHEMICAL ANALYSIS 
Air-sampling and analytical method for 4,4'-methylenebis(2- 
chloroaniline), 4:27780 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMINOPHENYLACETIC ACID-ALPHA 
See PHENYLALANINE 
AMISOL PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
AMMONIA/BIOLOGICAL EFFECTS 
Comparative effects of ammonia and related compounds on 
liovirus, 4:28123 
AMMONIA/CHEMICAL REACTIONS 
Production of carrier-free H''CN (Patent), 4:27405 
AMMONIA/OXIDATION 
Attempt to remove nitric oxide in burnt gases through radical 
interaction kinetics, 4:27430 
AMMONIA/SYNTHESIS 
Sintering method of making catalysts for the Synthesis of 
ammonia, 4:25776 
Study of catalysts for the synthesis of ammonium containing 
various amounts of iron, 4:25777 
AMMONIUM COMPOUNDS/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
AMMONIUM COMPOUNDS/POTENTIOMETRY 
Multielement analysis in rainwater, 4:27799 
AMMONIUM HYDROXIDES/AEROSOL GENERATORS 
Generation and characterization of submicron ammonium sulfate 
and ammonium hydrogen sulfate aerosols, 4:27760 (LF-58) 
AMMONIUM SULFATES/AEROSOL GENERATORS 
Generation and characterization of submicron ammonium sulfate 
and ammonium hydrogen sulfate aerosols, 4:27760 (LF-58) 
AMMONIUM URANATES/PYROLYSIS 
Preparation of UO2 powder: effect of ammonium uranate 
properties, 4:25598 
ANAEROBIC DIGESTION/ECONOMICS 
Methane and protein production from animal feedlot wastes, 
4:25762 (CONF-780729-2) 
ANDCO-TORRAX SLAGGING PYROLYSIS SYSTEM 
See SLAGGING PYROLYSIS PROCESS 


AS 
See also ISCHEMIA 
Path analysis of the causal relationships between red cell 
glycolytic intermediates, ADP and ATP in sickle cell anemia, 
4:27978 


ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANGULAR MOMENTUM/CONSERVATION LAWS 
Ion pet by and angular momentum conservation, 4:28503 
DES/ELECTRON-PHONON COUPLING 
Optical studies of the electron-phonon interaction in the pyrene- 
PMDA complex, 4:27366 
ANHYDRIDES/RAMAN SPECTRA 
Single vibronic level resonant Raman scattering of molecular ions 
in yl ye PMDA anion and naphthalene cation, 4:27362 


See also RESPIRATORY TRACT CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Effect of negative pions on cells plated on glass and plastic 
surfaces (Hamsters), 4:28044 
Quantitative analyses of radiation- and ae aay 
and mutagenesis in Chinese hamster ovary cells, 4: 
ANIMAL CELLS/CELL DIVISION 
Radiation-induced cellular reproductive death and chromosome 
aberrations (yy rays; V79B Chinese hamster cells in synchronous 
cultures), 4:28043 
ANIMAL CELLS/CELL PROLIFERATION 
Cellular and molecular toxicology of lead. I. Effect of lead on 
cultured cell proliferation, 4:28120 
ANIMAL CELLS/DATA ANALYSIS 
Action of heparin on mammalian nuclei., II. Cell-cycle-specific 
changes in chromatin organization correlate temporally with 
histone H1 phosphorylation, 4:27972 
ANIMAL CELLS/GENETIC RADIATION EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
ANIMAL CELLS/MUTATIONS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
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ANIMAL CELLS/RADIOSENSITIVITY 
Radiation-induced cellular reproductive death and chromosome 
aberrations (y rays; V79B Chinese hamster cells in synchronous 
cultures), 4:28043 
ANIMAL CELLS/SURVIVAL CURVES 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
ANIMAL GRO ERATURE EFFECTS 
Temperature adaptation in the freshwater snail, Helisoma trivolvis 
(Say), in an artifically heated reservoir in the southeastern 
United States (Effects of thermal effluents from nuclear 
production reactor at Savannah River Plant on Par Pond), 
4:28111 


(See also specific animal names.) 
See also INVERTEBRATES 
LABORATORY ANIMALS 
ANIMALS/PHYSIOLOGY 
Space Biology and Aerospace Medicine (Lead abstract for 
English translation of the Russian journal), 4:28027 (JPRS- 
72115) 
ANNUAL CYCLE ENERGY SYSTEM/ECONOMICS 
Community annual storage energy system, cases simulation model 
and results, 4:26713 
ANNUAL CYCLE ENERGY SYSTEM/HEAT STORAGE 
Community annual storage energy system, cases simulation model 
and results, 4:26713 
ANNUAL CYCLE ENERGY SYSTEM/PERFORMANCE 
Community annual storage energy system, cases simulation model 
and results, 4:26713 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
AS 


Theorems about maximum radiation and zero scattering of the 
linear lossy antenna, 4:28443 (UCRL-81437) 
ANTIBODY FORMATION 
Computer method for determining plaque size and plaque 
morphology, 4:27990 
ANTIGEN-ANTIBODY REACTIONS/MEASURING METHODS 
Cellular infiltrates in phytomitogen reactions in normal and 
immunosuppressed Syrian hamster cheek pouch, 4:28033 (LF- 


58) 
ANTIGENS/IMMUNE REACTIONS 
Antigens of hepatitis B virus: failure to detect HBeAg on the 
surfaces of HBsAg forms, 4:28024 
ANTIGENS/INTRATRACHEAL ADMINISTRATION 
Comparison of lung immunization by intratracheal instillation or 
lung filling with suspensions of sheep red blood cells, 4:28032 
(LF-58) 
Generation system to aerosolize sheep red blood cells for use in 
intrapulmonary immunization studies, 4:28031 (LF-58) 
ANTIMITOTIC DRUGS 
See also ALKYLATING AGENTS 
ANTIMITOTIC DRUGS/NUCLEOSIDES 
Potential radiosensitizing antiviral and anticancer p idine 
nucleosides. Final report, June 1, 1974-May 31, 1978, 4:27357 
(COO-2468-4) 
ANTIMONY/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
ANTIMONY/ECOLOGICAL CONCENTRATION 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
ANTIMONY/METALLURGICAL EFFECTS 
Reversible temper embrittlement (350 to 525°), 4:27160 
ANTIMONY 125/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
ANTIMONY 125/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
ANTIMONY 125/RADIATION MONITORING 
Radiological survey of plants, animals, and soil at five atolls in the 
— Islands; September-October 1976, 4:27870 (NVO-269- 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 





MAY 31, 1979 


ANTIMONY 125/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
ANTIMONY 125/RADIOECOLOGICAL CONCENTRATION 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36 


ANTIMONY 125/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
ANTIMONY 126/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
ANTIMONY 126/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
ANTIMONY BROMIDES/CHEMICAL REACTIONS 
Reactions of trimethylantimony dibromide with tertiary 
phosphines, 4:27374 
ANTINEOPLASTIC DRUGS/NUCLEOSIDES 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Final report, June 1, 1974-May 31, 1978, 4:27357 
(COO-2468-4) 
ANTINEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Accelerator neutrino experiments (Review lecture), 4:28323 
(SLAC-215) 
ANTINEUTRINO-NUCLEON INTERACTIONS/MULTIPLE 
PRODUCTION 
Multimuon production by high energy neutrinos and antineutrinos 
(Trimuons, tetramuons, preliminary results), 4:28325 (SLAC- 
215) 
APARTMENT BUILDINGS/SMOKES 
Method and apparatus for conservation of energy and 
containment and evacuation of smoke in a high rise building 
(Patent), 4:26938 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Collector and heat pump for a five-family house (Water-water 
heat pump), 4:25988 
APARTMENT BUILDINGS/VENTILATION SYSTEMS 
Method and apparatus for conservation of energy and 
containment and evacuation of smoke in a high rise building 
(Patent), 4:26938 
APOLLO PROJECT/PERSONNEL MONITORING 
A note on the tissue star dose in personnel radiation monitoring in 
space, 4:28053 (N-78-25758) 
APPALACHIA/COAL INDUSTRY 
Social Science Energy Review: a quarterly publication. Vol. 1, 
No. 1, 4:26669 (COO-4287-7) 
APPALACHIA/ENERGY TRANSPORT 
The transportation of energy commodities for the Appalachian 
region. Volume I. Final report, 4:26702 (PB-284441) 
The transportation of energy commodities for the Appalachian 
region. Volume II. appendix. Final report, 4:26703 (PB-284442) 
The transportation of energy commodities for the appalachian 
region. Executive summary. Final report, 4:26704 (PB-284443) 
APPALACHIA/NATURAL GAS DEPOSITS 
Eastern gas shales project annual report, fiscal year 1977, 4:25482 
(MERC/CR-78/5) 
APPALACHIA/TRANSPORTATION SYSTEMS 
The transportation of energy commodities for the Appalachian 
region. Volume I. Final report, 4:26702 (PB-284441) 
The transportation of energy commodities for the Appalachian 
region. Volume II. appendix. Final report, 4:26703 (PB-284442) 
The transportation of energy commodities for the appalachian 
region. Executive summary. Final report, 4:26704 (PB-284443) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
DISHWASHERS 
ELECTRIC APPLIANCES 
FREEZERS 
GAS APPLIANCES 
REFRIGERATORS 
STOVES 
WATER HEATERS 
APPLIANCES/CONSUMER PROTECTION 
Experimental investigation of issues surrounding the impact of 
energy labels on major home appliances, 4:26915 (CONF- 
780238-) 
APPLIANCES/CONTROL SYSTEMS 
Controls and energy, 4:26921 (CONF-780238-) 


ARGON IONS/COLLISIONS 


APPLIANCES/ENERGY CONSERVATION 

Instrumentation opportunities in appliance energy conservation, 
4:26914 (CONF-780238-) 

Bape of the conference on major home appliances for 

ergy pti 4:26889 (CONF-780238-) 
APPLIANCES/ENERGY CONSUMPTION 

Energy measurements of major home appliances in four residential 
homes, 4:26916 (CONF-780238-) 

Experimental investigation of issues surrounding the impact of 
energy labels on major home appliances, 4:26915 (CONF- 
780238-) 

APPROPRIATE TECHNOLOGY 
See also TECHNOLOGY UTILIZATION 
APPROPRIATE TECHNOLOGY/BUILDINGS 
Building and energy: bibliography, 4:26872 
AQUACULTURE/WASTE HEAT UTILIZATION 

Analysis of economic and biological factors of waste heat 
aquaculture, 4:26990 (CONF-781213-8) 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

State-of-the-art waste heat utilization for agriculture and 
aquaculture. Technical planning studies 77-700 and 77-734. Final 
report, 4:26707 (EPRI-EA-922) 

AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 

Variability of trace metals in bed sediments of the Po river: 

implications for sampling, 4:27946 
AQUATIC ECOSYSTEMS/POLLUTION 
Radiological and Environmental Research Division annual report, 
ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 
AQUATIC ECOSYSTEMS/RADIATION MONITORING 
Monitoring of marine sediments, 4:27935 (KURRI-TR-154) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-780133-2) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
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AQUATIC ECOSYSTEMS/THERMAL POLLUTION 
Effect of arsenic on the thermal tolerance of newly hatched 
muskellunge fry (Esox masquinongy), 4:28156 
ARAMIDS/COMPARATIVE EVALUATIONS 
Properties of commercial fibers used for filament-wound 
composites, 4:27272 (UCID-17873) 
ARAMIDS/TENSILE PROPERTIES 
Some interesting mechanical behaviors of fiber composite 
materials, 4:27279 (UCRL-80908) 
ARC FURNACES/SPECIFICATIONS 
Preparation of electro-melted ultra-refractory compounds, 4:27243 
(UCRL-Trans-11415) 
IONAL ANALYSIS 
Sun and architecture, 4:25963 (CONF-730747-(E)) 
ARCHITECTURE/SOLAR ENERGY 
Sun and architecture, 4:25963 (CONF-730747-(E)) 
ARCTIC REGIONS/OIL SPILLS 
Subject classified literature references on effects of oil pollution in 
arctic and subarctic waters, 4:25458 
ARGENTINA/SOLAR ENERGY 
Solar radiation and solar energy in Argentina, 4:25819 (CONF- 
730747-(E)) 
ARGENTINA/SOLAR RADIATION 
Solar radiation and solar energy in Argentina, 4:25819 (CONF- 
730747-(E)) 
ARGININE/CHEMICAL BONDS 
Nitrogen-15 NMR studies of *°C, '°N labeled arginine, 4:27372 
ARGON/ISOTOPE SEPARATION 
ae separation in crossed-jet systems, 4:25579 (SAND-78- 
ARGON 38 TARGET/HELIUM 3 REACTIONS 
(*He,t) reaction mechanism via the **Ar(*He,t) **K reaction at 40 
MeV, 4:28379 
ARGON 40 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Large contribution of deep inelastic processes to reactions of “Ar 
and **Ca with *°*U (237 to 276 MeV: recoil range distributions), 
4:28393 
ARGON 40 REACTIONS/FRAGMENTATION 
Fragmentations of “Ar at 213 MeV/nucleon, 4:28373 
Observation of new neutron-rich isotopes by fragmentation of 205- 
MeV/nucleon “Ar ions, 4:28374 
ARGON IONS/COLLISIONS 
Blocking effect for fast recoil atoms, 4:28253 
Continuous spectra emitted by particles knocked out by ion beams 
from metal targets, 4:28256 





ARGON IONS/ION-ION COLLISIONS 


ARGON IONS/ION-ION COLLISIONS 
Binary positive ion-negative ion mutual neutralization reactions. 
Interim scientific report 1 April 1977-31 March 1978, 4:28216 
(AD-A-056649) 
ARIZONA/ELECTRIC UTILITIES 
Text for section dealing with utility rate reform and miscellaneous 
utility issues, 4:26791 (UCRL-13925) 
ARIZONA/GEOCHEMICAL SURVEYS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
ARIZONA/GEOPHYSICAL SURVEYS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
ARIZONA/GEOTHERMAL RESOURCES 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
ARIZONA/GEOTHERMAL WELLS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
ARIZONA/HEAT FLOW 
Terrestrial heat flow studies in Arizona. Quarterly technical 
progress report, May 1, 1978-July 31, 1978, 4:26125 (ALO-3721- 
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ARIZONA/HOT SPRINGS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
ARKANSAS/WATER RESOURCES 
Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins region. Project completion report 1 March 
1973-28 February 1975, 4:27885 (PB-282563) 
AROMATICS 
See also BENZENE 
XYLENES 
AROMATICS/CHROMATOGRAPHY 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, June 16-September 15, 1978, 4:25251 
(FE-2278-10) 
AROMATICS/NUCLEAR MAGNETIC RESONANCE 
Determination of aromatic hydrocarbon fraction in oil shale by 
13C NMR with magic-angle spinning, 4:25531 
AROMATICS/QUALITATIVE CHEMICAL ANALYSIS 
Fingerprinting and partial quantification of complex hydrocarbon 
mixtures by chemical ionization mass spectrometry, 4:27321 
ARSENIC/ABUNDANCE 
Release of arsenic from geothermal sources, 4:26138 
ARSENIC/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
ARSENIC/BIOLOGICAL ACCUMULATION 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
ARSENIC/BIOLOGICAL EFFECTS 
Effect of arsenic on the thermal tolerance of newly hatched 
muskellunge fry (Esox masquinongy), 4:28156 
ARSENIC/ECOLOGICAL CONCENTRATION 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
ARSENIC/ION IMPLANTATION 
Comparison of pulsed electron beam-annealed and pulsed ruby 
laser-annealed ion-implanted silicon (100keV As* ), 4:27063 
(CONF-78 1113-24) 
ARSENIC/TOXICITY 
Changes in the chemical speciation of arsenic following ingestion 
by man, 4:28158 
ARSENIC/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
ARSENIC FLUORIDES/CORROSIVE EFFECTS 
Synthesis of the first stage graphite salt Cs* AsFe~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
ARSENIC FLUORIDES/ELECTRIC CONDUCTIVITY 
Synthesis of the first stage graphite salt Cs* AsF.~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
ARSENIC FLUORIDES/SYNTHESIS 
Synthesis of the first stage graphite salt Cs* AsF.~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
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ARTESIAN BASINS/MATHEMATICAL MODELS 
Regional evaluation of operational thermal water reserves of 
artesian wells by mathematical modeling, 4:26123 
ARTESIAN BASINS/THERMAL WATERS 
Regional evaluation of operational thermal water reserves of 
artesian wells by mathematical modeling, 4:26123 
ARTHROPODS 
See also CRUSTACEANS 
ARTHROPODS/FOOD CHAINS 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1977-October 31, 1978, 4:27874 
(SRO-641-29) 
ASBESTOS/ELECTRON MICROSCOPY 
Comparison of electron microscope techniques for the 
identification of asbestos fibers, 4:27834 
ASBESTOS/X-RAY DIFFRACTION 
X-R-D analysis of airborne asbestos preparation of calibration 
standards, 4:27803 
HES 


See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 4:25250 (EPRI-AF-832) 
ASHES/COMBUSTION PROPERTIES 
Combustion characteristics of Douglas Fir planer shavings. 
Technical progress report No. 4, September 16, 1977-September 
15, 1978, 4:25780 (DOE/ET/90476-8) 
ASHES/EROSION 
Combustion of low grade coal, 4:25344 
ASHES/PARTICLE SIZE 
Combustion characteristics of Douglas Fir planer shavings. 
Technical progress report No. 4, September 16, 1977-September 
15, 1978, 4:25780 (DOE/ET/90476-8) 
ASHES/RECYCLING 
Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit (final 
report: volume 1), 4:25!85 (FE-1513-T-3) 
ASHES/REMOVAL 
Method and device for cleaning synthesis gas (Patent), 4:25220 
ASPERGILLUS/ENZYMES 
— of Aspergillus beta-glucosidase on Chitosan, 


ASPERGILLUS/METABOLISM 
Immobilization of Aspergillus beta-glucosidase on Chitosan, 
:28010 


ASPHALTENES/DEMETALLIZATION 
Effect of — properties on heavy feed hydroprocessing, 
4:25429 
ASPHALTENES/DESULFURIZATION 
Effect of catalyst properties on heavy feed hydroprocessing, 
4:25429 
ASPHALTENES/HYDROCRACKING 
Effect of pe properties on heavy feed hydroprocessing, 
4:25429 


ASPHALTENES/MOLECULAR WEIGHT 
Study of asphaltenes of the benzene extracts of kerogen 
thermoplasticizers, 4:25532 
ASPHALTENES/STABILITY 
Study of asphaltenes of the benzene extracts of kerogen 
thermoplasticizers, 4:25532 
ASPHALTS 
See also ASPHALTENES 
ASPHALTS/BIODEGRADATION 
Survey of microbial degradation of asphalts with notes on 
7 to nuclear waste management, 4:25674 (SAND-78- 
1371 


ASSIGNMENTS 
See ALLOCATIONS 
ASTROCYTOMAS 
See NEOPLASMS 
ASTRON/ION RINGS 
Kinetic theory of ion ring compression, 4:28456 
ASTRON/KINK INSTABILITY 
Astron kink stability with a toroidal magnetic field, 4:28458 
ASTRONAUTS/RADIATION DOSES 
A note on the tissue star dose in personnel radiation monitoring in 
space, 4:28053 (N-78-25758) 
ATLANTIC OCEAN 
See also CHESAPEAKE BAY 
NORTH SEA 
ATLANTIC OCEAN/OFFSHORE DRILLING 
Service bases for offshore oil, 4:25384 (PB-282549) 
ATLANTIC OCEAN/WATER CURRENTS 
Correlation between wave slopes and near-surface ocean currents, 
4:28196 (BNL-25068) 
ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
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ATMOSPHERIC PRECIPITATIONS 
See also RAIN 
ATMOSPHERIC PRECIPITATIONS/CHEMICAL ANALYSIS 
Acidity in rainfall: analyses and simulations, 4:27898 (ANL-77- 
65(Pt.3 
ATMOSPHERIC PRECIPITATIONS/DATA COMPILATION 
Preliminary zonal model analysis of the climatic change resulting 
from increased atmospheric carbon dioxide, 4:27778 (UCRL- 
81575) 
ATMOSPHERIC PRECIPITATIONS/ISOTOPE RATIO 
189/16 ratio of precipitation at Juelich Nuclear Research Center 
from 1974 to the middle of 1978, 4:27958 (ANL-Trans-1148) 
ATMOSPHERIC PRECIPITATIONS/PH VALUE 
Ground level measurement of nuclei from coal development in the 
northern Great Plains: baseline measurements. Final report, 
4:27748 (COO-2891-1) 
ATMOSPHERIC PRECIPITATIONS/SAMPLING 
18/16 ratio of precipitation at Juelich Nuclear Research Center 
from 1974 to the middle of 1978, 4:27958 (ANL-Trans-1148) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY AGREEMENTS 
Rules-of-trade for international nuclear commerce, 4:25705 
(RAND-P-6216) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS/EXCITED STATES 
Statistical broadening and population loss in strongly excited 
three-level systems, 4:28298 
ATOMS/GROUND STATES 
Role of model systems in the few-body reduction of the N-fermion 
problem (Energy bounds), 4:28299 
ATOMS/RADIATION PRESSURE 
Theory of atomic motion in a resonant electromagnetic wave, 
4:28439 
ATP 
(Adenosine triphosphate.) 
ATP/BI Y 
Path analysis of the causal relationships between red cell 
glycolytic intermediates, ADP and ATP in sickle cell anemia, 
4:27978 


ATP/BIOLOGICAL INDICATORS 
Use of ATP as an indicator of biomass concentration in the 
Trichoderma viride fermentation, 4:28022 
ATP/ECOLOGICAL CONCENTRATION 
Occurrence and ecological significance of GTP in the ocean and 
in microbial cells (Algae, Serratia), 4:27888 
ATTACHED GREENHOUSES/DESIGN 
Design sizing procedure for direct gain, thermal storage wall, 
attached greenhouse, and roof pond systems, 4:26011 
ATTACHED GREENHOUSES/SIZE 
Design sizing procedure for direct gain, thermal storage wall, 
attached greenhouse, and roof pond systems, 4:26011 
ATWS 
(Anticipated transients without scram.) 
LMFRBR safety and sodium boiling, 4:26548 (CONF-781022-41) 
ATWS/HEAT TRANSFER 
Anticipated transients without scram for light water reactors, 
4:26580 (NUREG-0460(V ol.3)) 
ATWS/HYDRAULICS 
Anticipated transients without scram for light water reactors, 
4:26580 (NUREG-0460(Vol.3)) 
AURORAE 
— of auroral fading before breakup, 4:28234 (N-78- 
25707 
AUSTENITIC STEELS/INTERGRANULAR CORROSION 
Electrochemical investigations into the high temperature 
corrosion of chromium nickel steels in alkali sulfate melts at 
700°C, 4:27199 
AUSTRALIA 
See also NORTHERN TERRITORY 
AUSTRALIA/ENVIRONMENTAL POLICY 
Environment, property, and community participation in Australia, 
4:26684 
Overview of environmental law in Australia, 4:26683 
AUSTRALIA/INSOLATION 
Canberra solar tables, 4:25832 
AUSTRALIA/POPULATION DYNAMICS 
Relevance of density controls, 4:26673 
AUSTRALIA/RESOURCE DEVELOPMENT 
os property, and community participation in Australia, 


AZOTOBACTER/ENZYMES 


AUTOCLAVES/ACOUSTIC EMISSION TESTING 
On-line safety monitoring of a large high pressure high 
temperature autoclave, 4:27540 (UCRL-81044) 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILE INDUSTRY/AIR POLLUTION ABATEMENT 
Alternatives to organic solvent degreasing. Final report, 4:27739 
(PB-282466) 

AUTOMOBILE INDUSTRY/ECONOMIC ANALYSIS 
Modeling the response of the domestic automobile industry to 
mandates for increased fuel economy: an industry model, 

4:26726 (P-5858) 
AUTOMOBILE INDUSTRY/PROFITS 
Modeling the response of the domestic automobile industry to 
mandates for increased fuel economy: an industry model, 
4:26726 (P-5858) 
AUTOMOBILES/DIESEL ENGINES 
Diesel engine as the power plant for the future, 4:27033 
High speed diesel engine for passenger cars, 4:27031 
Turbodiesel passenger car driven in the USA. Waste gas 
compressor with integrated charging pressure control, 4:27030 
AUTOMOBILES/ELECTRONIC EQUIPMENT 
Electronics in the driving seat, 4:27046 
AUTOMOBILES/ENERGY EFFICIENCY 
Transport and energy, 4:26964 
AUTOMOBILES/ENVIRONMENTAL EFFECTS 
Transport and energy, 4:26964 
AUTOMOBILES/EXHAUST GASES 
An evaluation of restorative maintenance on exhaust emissions of 
1975-1976 model year in-use automobiles, 4:27050 (PB-284031) 
Investigating the influencing factors for CO emissions by motor 
cars in Dortmund, 4:27785 
Reference materials for automotive emission testing, 4:27855 
AUTOMOBILES/FUEL CONSUMPTION 
Transport and energy, 4:26964 
AUTOMOBILES/FUEL ECONOMY 
Benefit/cost analysis of fuel-economy standards for passenger 
cars, model years 1981-84, 4:26739 
Modeling the response of the domestic automobile industry to 
mandates for increased fuel economy: an industry model, 
4:26726 (P-5858) 
AUTOMOBILES/GAS TURBINES 
Development of low cost ceramic recuperator technology 
applicable to automotive gas turbine engines. Final report, April 
1972-April 1977, 4:27034 (COO-2638-1) 
AUTOMOBILES/SOLAR ELECTRIC PROPULSION 
PROJECT: SOLARMOBILE, 4:25871 
AUTOMOBILES/STIRLING ENGINES 
Stirling engines for passenger cars: modern developments and 
potential future applications, 4:27038 
AUTOMOTIVE FUELS 
See also GASOLINE 
Catalytic decomposition of methanol for onboard hydrogen 
generation, 4:25741 (N-78-25236) 
AUTOMOTIVE FUELS/ADDITIVES 
Ashless oil dispersants (Patent), 4:25439 
AUTOMOTIVE FUELS/FUEL SUBSTITUTION 
IGT research experience on alternative fuels, 4:25755 
AUTOMOTIVE FUELS/SUPPLY AND DEMAND 
1980 motor gasoline supply and demand. Analysis menorandum 
AM/ES/79-12, 4:25445 (DOE/EIA-0102/32) 
AUXILIARY SYSTEMS 
Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design. 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 
AVIATION FUELS/DEREGULATION 
Findings and views concerning the exemption of aviation gasoline 
from the mandatory petroleum allocation and price regulations, 
4:25460 (DOE/ERA-0024) 
AVIATION FUELS/FUEL SUBSTITUTION 
IGT research experience on alternative fuels, 4:25755 
AXIAL SYMMETRY/DISTURBANCES 
Probe diagnostics in a tokamak, 4:28470 
AZORES ISLANDS/GEOTHERMAL EXPLORATION 
Geothermal exploration in the Azores: '*O/'*O in calcites from 
volcanic rocks, 4:26130 
AZOTOBACTER/ENZYMES 
Nitrogenase activity of immobilized Azotobacter, 4:27963 





BACILLUS SUBTILIS/BIOCHEMICAL REACTION 


BACILLUS SUBTILIS/BIOCHEMICAL REACTION KINETICS 
Relationship of Bacillus subtilis DNA polymerase III to 
bacteriophage PBS2-induced DNA polymerase and to the 
replication of uracil-containing DNA, 4:27968 
BACILLUS SUBTILIS/LIFE SPAN 
Accelerated aging in combined stress environments (Combined 
radiation and temperature effects on aging (survival) of Bacillus 
subtilis), 4:28049 
BACKGROUND RADIATION/POLARIZATION 
Search for linear polarization of the cosmic background radiation, 
4:28198 
BACTERIOPHAGES/BIOCHEMICAL REACTION KINETICS 
Relationship of Bacillus subtilis DNA polymerase III to 
bacteriophage PBS2-induced DNA polymerase and to the 
replication of uracil-containing DNA, 4:27968 
BAG MODEL/DEEP INELASTIC SCATTERING 
Quark confinement in the infinite-momentum frame, 4:28358 
BAHRAIN/INSOLATION 
Attempts at mapping the solar intensity-distribution for the 
Arabian Peninsula, 4:25816 (CONF-730747-(E)) 
BANANAS/RADIOACTIVITY 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
BARIUM/ACTIVATION ANALYSIS 
Multieiement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
Neutron activation analysis trace-element studies in connection 
with the offshore drilling for oil, 4:27303 (CONF-771072-) 
BARIUM/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
BARIUM/SORPTION 
Sorption and migration of radionuclides in geologic media (Quartz 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 
2746 


BARIUM COMPOUNDS/CRYSTAL STRUCTURE 
Structural studies of precursor and partially oxidized conducting 
complexes: XI. a neutron diffraction study of barium 
dibromotetracyanoplatinate(IV) hydrate, 4:27351 
BARIUM FLUORIDES/SOLUBILITY 
Investigation of solubility of cesium, strontium, barium, rare-earth, 
uranium and americium fluorides in acid nitrosyl! fluoride 
(NOFx3HF), 4:25619 
BARNWELL FUEL PROCESSING PLANT/HEAD END 
PROCESSES 
Verification of the Barnwell Nuclear Fuel Plant (BNFP) 
mechanical headend design, 4:25606 (AGNS-1040-CONF-61) 
BARNWELL FUEL PROCESSING PLANT/SAFEGUARDS 
Development of an advanced safeguards system as a proliferation 
deterrent (Computerized control; physical protection; 
safeguards coordination), 4:25689 (AGNS-1040-CONF-67) 
BASALT/COMPATIBILITY 
Conceptual design plan near-surface test facility: Phase II, Project 
B-300b, 4:25672 (RHO-BWI-CD-6(Rev.2)) 
BASALT/PHYSICAL PROPERTIES 
Physical and thermal properties of basalt cores. Final report, fiscal 
year 1978, 4:28169 (RHO-BWI-C-38) 
BASALT/THERMODYNAMIC PROPERTIES 
Physical and thermal properties of basalt cores. Final report, fiscal 
year 1978, 4:28169 (RHO-BWI-C-38) 
BASEBALL SEAM CONFIGURATIONS/ION BEAM 
INJECTION 
Heavy ion beam probe plasma diagnostic system for the deep 
magnetic well LITE device, 4:28469 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS/PRODUCTION 
Apparatus for the production of pipe-type armored separators for 
storage batteries (Patent), 4:26656 
BAUXITE/NATURAL RADIOACTIVITY 
Features of distribution of radioactive elements in bauxite-bearing 
deposits, 4:28195 
BAYS/MATHEMATICAL MODELS 
Numerical simulation of tidal circulation in San Pedro Bay, 
California, 4:27884 (CONF-7606138-) 
BEAD WALLS 
Cost effective residential passive solar heating, 4:26008 
BEAGLES/RADIONUCLIDE KINETICS 
Deposition, retention, oy — of inhaled ruthenium 
aerosols, 4:28099 (LF-5 
Influence of high specific a on radiation dose patterns 
following inhalation of transuranic aerosols by laboratory 
animals, 4:28102 (LF-58) 
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Radiation dose patterns in beagle dogs following inhalation of 
— and polydisperse aerosols of 7°*PuOz. II, 4:28103 
(LF-58 

BEAM BUNCHERS/PERFORMANCE 

Double-drift beam bunching systems, 4:27620 (CONF-781113-7) 
BEAM TRANSPORT/OPTIMIZATION 

Channel for transporting a high-current beam, 4:27621 
BEAM-PLASMA SYSTEMS/BEAM CURRENTS 

Current multiplication during relativistic electron-beam 

ropagation in plasma, 4:28486 

BEAM-PLASMA SYSTEMS/ELECTRON BEAMS 

Radio-frequency emission from an explosive instability in an 
electron beam, 4:28461 

Stationary states of an electron beam with return current in a 
plasma channel, 4:28460 

BEAM-PLASMA SYSTEMS/EXPLOSIVE INSTABILITY 

Radio-frequency emission from an explosive instability in an 

electron beam, 4:28461 
BEAM-PLASMA SYSTEMS/PLASMA HEATING 
Radio-frequency emission from an explosive instability in an 
electron beam, 4:28461 
BEAN PLANT 
See PHASEOLUS 
BEAVON PROCESS/COMPARATIVE EVALUATIONS 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 

BEHAVIOR 

(Limited to living systems.) 

Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
72279) 

BEHAVIOR/BIOLOGICAL EVOLUTION 

Symmetry principle in the evolution of cooperative relationships, 

4:27999 (RLO-2225-5-46) 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 

Rat behavior in maze after flight aboard Kosmos-690 biosatellite 
(Effects of space flight factors (acceleration, vibration, and 
weightlessness) on ‘y-radioinduced behavioral changes in rats), 
4:28059 

BEHAVIOR/MATHEMATICAL MODELS 

Symmetry principle in the evolution of cooperative relationships, 

4:27999 (RLO-2225-5-46) 
BELGIUM/AIR POLLUTION 
Analysis and calibration techniques for measuring airborne 
particulates and gaseous pollutants, 4:27862 

BELGIUM/COAL MINERS 

Computerised job allocation in Belgium coal mining, 4:25310 
BELGIUM/ORGANIZING 

wal — job allocation in Belgium coal mining, 4:25310 

PROCESS/COMPARATIVE EVALUATIONS 
"ceed assessment data base for low/medium-Btu 
asification technology. Volume II. Appendices A-F, 4:25182 
PA-600/7-77-125b) 

BENTHOS/CONTAMINATION 

Estimation of effects from oil on intertidal populations: 
experimental perturbations versus natural variation, 4:25453 
(PNL-SA-6941) 

Zooplankton responses to cadmium enrichment in large enclosures 
in Canada’s experimental lakes area, Lake 223 (Cd-115m, tritium 
tracer techniques), 4: Comey (ANL-77-65(Pt.3)) 

BENTHOS/ENTRAINMENT 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

BENTHOS/POPULATION DYNAMICS 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

BENZENE/MASS SPECTROSCOPY 
Polycyclic aromates and benzene in the waste gases of household 
ovens. Pt. 1. Oil ovens, 4:25442 
BENZENE/PERFORMANCE 
Methanol from natural gas for engine fuel, 4:25769 
BENZENE/STABILITY 
Methanol from natural gas for engine fuel, 4:25769 
BENZENE/STANDARDS 

ar nag reference materials for the analysis of organic vapors in 

air, 4:27857 
BENZOPYRENE/BIOLOGICAL EFFECTS 

Induction of aryl hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 

BENZOPYRENE/INTRAPERITONEAL INJECTION 

Induction of aryl hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 
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BENZOPYRENE/INTRATRACHEAL ADMINISTRATION 

Induction of aryl hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 

BENZOPYRENE/SEPARATION PROCESSES 

Polyurethane foam plugs for concentration of trace quantities of 

benzo(a)pyrene from water, 4:27907 
BENZOPYRENE/TISSUE DISTRIBUTION 

Induction of aryl hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 

BERGBAUFORSCHUNG-FOSTER WHEELER PROCESS/ 

PILOT PLANTS 

Bergbau-Forschung Process for the desulfurization of flue gas, 
4:25264 

BERYLLIUM/ABSORPTION SPECTROSCOPY 

Direct determination of beryllium in NBS SRM 1632 coal by 

flameless atomic absorption, 4:25256 
BERYLLIUM/BLISTERS 

Fusion reactor materials, 4:28579 (ANL/FPP-78-2) 

Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-780851-5) 

BERYLLIUM/EMISSION SPECTROSCOPY 

Multielement: Direct reading method for the spectral analysis of 

sediment leachates, 4:27912 
BERYLLIUM/GRAIN DENSITY 

Metalographic observation of cleaved grains in polycrystalline 

beryllium, 4:27104 
BERYLLIUM/MULTI-ELEMENT ANALYSIS 

Thousands of metal analyses per man day: A reality in the U.S. 
EPA’s central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 

BERYLLIUM/NUCLEAR REACTION ANALYSIS 

Application of the thermal (n,y) reaction to elemental analysis, 

4:27304 (LA-UR-78-2480) 
BERYLLIUM/PHYSICAL RADIATION EFFECTS 

Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-780851-5) 

BERYLLIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 

BERYLLIUM/SOLUBILITY 

Radiation-induced solute segregation and precipitation in alloys 

(3.2 MeV **Ni* at 425°C and 625°C), 4:27222 
BERYLLIUM/SOLVENT PROPERTIES 

Phase equilibria in the Be-Al-Fe system using high-energy ion 

beams. II, 4:27094 
BERYLLIUM 9 TARGET/PROTON REACTIONS 

(p,n) reaction at intermediate energy (62 to 135 MeV: angular 

distributions, DWIA analysis), 4:28372 (CONF-790126-2) 
BERYLLIUM ALLOYS 

See also BERYLLIUM BASE ALLOYS 
BERYLLIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Radiation-induced solute segregation and precipitation in alloys 
(3.2 MeV *®Ni* at 425°C and 625°C), 4:27222 

BERYLLIUM BASE ALLOYS/LATTICE PARAMETERS 

Phase equilibria in the Be-Al-Fe system using high-energy ion 

beams. II, 4:27094 
BERYLLIUM BASE ALLOYS/PHASE DIAGRAMS 

Phase equilibria in the Be-Al-Fe system using high-energy ion 

beams. II, 4:27094 
BERYLLIUM HYDRIDES/CHEMICAL PREPARATION 

Complex metal hydrides. High energy fuel components for solid 
propellant rocket motors. Final report 1 March 1968-March 
1978, 4:27236 (AD-A-057764) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/THERMAL CONDUCTIVITY 

Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 
146) 

BESSEL FUNCTIONS 

Product formulas and Nicholson-type integrals for Jacobi 
functions. I. Summary of results, 4:28634 

BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BIBLIOGRAPHIES 

Nitrogen oxide air pollution. Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964-August 1978 (224 
Abstracts), 4:27766 (NTIS/PS-78/0973) 

Nitrogen oxide air pollution. Part 1. Control technology. Volume 
2. 1975-August, 1978 (a bibliography with abstracts). Report for 
1975-August, 1978 (299 Abstracts), 4:27765 (NTIS/PS-78/0971) 

BI-GAS PROCESS/CATALYSTS 

Gas generator research and development: BI-GAS Process. 84th 

monthly progress report, August 1978, 4:25183 (FE-1207-51) 
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BI-GAS PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
BI-GAS PROCESS/METHANATION 
METHGAS: a scientific computing system for predicting 
theoretical equilibrium gas compositions, 4:25184 (FE-1207-51) 
BI-GAS PROCESS/PILOT PLANTS 
Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 
BILE ACIDS/SEPARATION PROCESSES 
Evaluation of Poly S-179 as a stationary phase for the gas-liquid 
chromatography: mass spectrometry of bile acid methyl ester 
acetates, 4:27970 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT/PATHOGENESIS 
Monoclonal gammopathy in hereditary spherocytosis: Possible 
pathogenetic relation, 4:27989 
BINARY STARS/PLASMA ACCELERATION 
Particle acceleration in binary systems, 4:28209 
BINARY STARS/WHITE DWARF STARS 
Time-resolved spectrophotometry of DQ Herculis: A wavelength- 
dependent phase shift in 71 second pulsations of He II A4686, 
4:28201 
BINARY-FLUID SYSTEMS/HEAT EXCHANGERS 
Heat exchanger design: why guess a design fouling factor when it 
can be optimized, 4:26142 (LBL-7067) 
BIOACCUMULATION 
See BIOLOGICAL ACCUMULATION 
BIOCONVERSION 
See also ANAEROBIC DIGESTION 
FERMENTATION 
Emergence of biotechnology, 4:28019 (TID-28983) 
BIOLOGICAL ACCUMULATION/TEMPERATURE EFFECTS 
Accumulation of toxic materials by thermal plume resident brown 
trout, 4:27942 (ANL-77-65(Pt.3)) 
BIOLOGICAL DOSEMETERS/CHROMOSOMAL 
ABERRATIONS 
Status of human chromosome aberrations as a biological radiation 
dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
BIOLOGICAL EVOLUTION 
Symmetry principle in the evolution of cooperative relationships, 
4:27999 (RLO-2225-5-46) 
BIOLOGICAL FOULING/INHIBITION 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 
BLOOD 
BODY FLUIDS 
LEAVES 
MILK 
PLANTS 
ROOTS 
TISSUE EXTRACTS 


TISSUES 
BIOLOGICAL MATERIALS/ACTIVATION ANALYSIS 
Neutron activation analysis trace-element studies in connection 
with the offshore drilling for oil, 4:27303 (CONF-771072-) 
BIOLOGICAL MATERIALS/TESTING 
Laboratory accreditation, 4:27881 
BIOLOGICAL RADIATION EFFECTS/RESPONSE 
MODIFYING FACTORS 
Alteration by lung lavage of the biological effects from inhalation 
of a relatively insoluble form of '**Ce by beagle dogs, 4:28091 
(LF-58) 
BIOLOGICAL REPAIR 
See also PHOTOREACTIVATION 
BIOLOGICAL REPAIR/RADIOINDUCTION 
Relative rates of repair of single-strand breaks and a 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 
BIOLOGICAL STRESS/RADIOSENSITIVITY EFFECTS 
Changes in blood sugar content of dogs exposed to chronic 
gamma radiation for 6 years (Combined effects of physical 
stress, heat stress, and acute radiation stress), 4:28060 
BIOLOGICAL STRESS/SYNERGISM 
Accelerated aging in combined stress environments (Combined 
radiation and temperature effects on aging (survival) of Bacillus 
subtilis), 4:28049 
BIOLOGICAL WASTES/ANAEROBIC DIGESTION 
Methane generation from human, animal, and agricultural wastes 
(Book), 4:25764 (PB-276469) 





BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 


MANURES 
PLANTS 
WOOD 
WOOD WASTES 
BIOMASS/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
BIOMASS/GASIFICATION 
Catalyzed gasification of biomass, 4:25923 (PNL-SA-6689) 
BIOMEDICAL RADIOGRAPHY 
See also DIAGNOSTIC TECHNIQUES 
BIOMEDICAL RADIOGRAPHY/X RADIATION 
H and D curves of screen-film systems: factors affecting their 
dependence on x-ray energy, 4:28422 
BIRDS/HABITAT 
Nutritional significance of Copper-Bering River intertidal system 
to spring-migrating shorebirds breeding in western Alaska. Final 
report, April 1, 1977-September 30, 1978, 4:27887 (RLO-2229- 
T14-2) 
BIRTH 
See PARTURITION 
BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BIS-CHLOROETHYLAMINE 
See NITROGEN MUSTARD 
BISMUTH/ENERGY-LEVEL TRANSITIONS 
Search for parity non conserving neutral current effects in atomic 
bismuth, 4:28353 (SLAC-215) 
BISMUTH/MELTING 
Accoustic emission measurements during phase change, 4:27187 
BISMUTH/PION MINUS REACTIONS 
Emission of low-energy charged particles following negative-pion 
capture from rest, 4:28375 
BISMUTH/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
BISMUTH/TRANSITION TEMPERATURE 
Superconductivity of granulated composite samples, 4:27185 
BISMUTH 207/ADSORPTION 
Sediment and radionuclide transport in rivers field sam mes 
program Cattaraugus and Buttermilk Creeks, New 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/ER-0576) 
BISMUTH 207/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New w York 
Annual progress report, October 1977-September 1978, i 27936 
(NUREG/CR-0576) 
BISMUTH 207/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
BISMUTH 214/MONITORING 
Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 4:27844 
BISMUTH 214/RADIOECOLOGICAL CONCENTRATION 
Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 4:27844 
BISMUTH ALLOYS/MELTING 
Accoustic emission measurements during phase change, 4:27187 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 


COAL TAR 
BITUMENS/CHEMICAL COMPOSITION 
Correlation of aromatic hydrocarbons of oils and organic matter 
a eee sedimentary rocks of Ciscaucasia, 


4: 
BITUMENS/DESULFURIZATION 
Catalytic desulphurization of Athabasca bitumen using hydrogen 
donors, 4:25524 
BITUMENS/FLOTATION 
Method and apparatus for separation *) bitumen from tar sands 
(Patent, electric flatation _ 4:255 
BITUMENS/HYDROCRACKIN 
Catalytic desu —- of Athabasca bitumen using hydrogen 
donors, 4:2552 
Catalytic deoxygenation of heavy gas oil, 4:25526 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
Mineral matter in Australian bituminous coals, 4:25253 
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BITUMINOUS COAL/COMBUSTION 
Ignition and burning of coal chars and the parent coal in a special 
shock-tube system, 4:25340 (CONF-780417-) 
Inorganic constituents in an experimental fluidized bed coal 
combustor exhaust stream, 4:27754 (LF-58) 
BITUMINOUS COAL/DESULFURIZATION 
Coal desulfurization by low temperature chlorinolysis, phase 1. 
Final report, 6 July-6 November 1977, 4:25160 (N-78-25533) 
BITUMINOUS COAL/DEVOLATILIZATION 
Effects of temperature and time on the swelling of pulverized coal 
icles, 4:25248 (CONF-780417-) 
B INOUS COAL/EXCAVATION 
—- in coalwinning methods during the last seven years, 
4:25 


BITUMINOUS COAL/FILTRATION 
Mathematical description of vacuum filtration for pit-coal sludge 
that has previously been subjected to flotation. Pt. 2, 4:25329 
BITUMINOUS COAL/GOVERNMENT POLICIES 
Alternative propositions to the "Third Act Conncerning the Use of 
Coal in the Production of Electricity’, 4:26808 
BITUMINOUS COAL/IGNITION 
Ignition and burning of coal chars and the parent coal in a special 
shock-tube system, 4:25340 (CONF-780417-) 
Ignition delay studies in shock induced combustion of bituminous 
pulverized coals, 4:25339 (CONF-780417-) 
BLACK COATINGS/CHEMICAL PREPARATION 
New selective black coating for solar collectors (Immersion in 
molten sodium dichromate), 4:26107 
BLACK HOLES/MAGNETIC FIELDS 
Electromagnetism and gravitation, 4:28444 
BLACK SHALES ITATION 
Black shale mr production. Quarterly progress report, January- 
March 1978, 4:25485 (ORO-5194-1) 
BLACK SHALES/GEOCHEMISTRY 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, April-June 1978, 4:25486 (ORO-5205-7) 
BLACK SHALES/INFORMATION SYSTEMS 
Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and Western Kentucky). Quarterly 
progress report, 1 July to 30 September, 1978-3 October 1978 
(Geolo _ data base), 4:25481 (FE-8214-5) 
BLACK SHALES/IN-SITU PROCESSING 
Legal problems incident to the commercialization of in situ 
processing of Michigan Antrim shale, 4:25508 (FE-2346-23) 
BLACKOUTS/PUBLIC OPINION 
Survey of disruption and consumer costs resulting from a major 
residential power outage, 4:26809 (ANL/EES-TM-29) 
BLACKOUTS/SOCIAL IMPACT 
Survey of disruption and consumer costs resulting from a major 
residential power outage, 4:26809 (ANL/EES-TM-29) 
BLANKETS (B: ING) 
See BREEDING BLANKETS 
BLAST FURNACES/BURNERS 
Swirling burners for use in hot blast stoves (Patent), 4:26974 
BLAST NACES/FLUE GAS 
Scrubber for blast furnace gas (Patent), 4:27587 
BLASTS 


See EXPLOSIONS 
BLENDING 
See MIXING 
BLOOD 
See also BLOOD CELLS 
BLOOD/CHEMICAL ANALYSIS 
Determination of lead in aqueous solutions by the Delves Cup 
po and flameless atomic absorption spectrometry, 
BLOOD CELLS 
See also ERYTHROCYTES 
LEUKOCYTES 
BLOOD CELLS/PLAQUE FORMATION 
Computer method for determining plaque size and plaque 
en pe 4:27990 
BLOOD EASURING METHODS 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
BLOOD FORMATION/BIOLOGICAL RADIATION EFFECTS 
Effects of long-term and chronic radiation on hemopoiesis (y rays; 
rats), 4:28062 
BLOOD GROUPS 
Frequency of IgA deficiency in blood donors and Rh negative 
women in Iceland, 4:28037 
BLOOD SERUM/CHEMICAL COMPOSITION 
Comparison of the miniature centrifugal analyzer (Multistat III) to 
the Sequential Multiple Analyzer (SMA) 12/30 to analyze 
canine sera, 4:27961 (LF-58) 
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BLOWDOWN 

Results of the first nuclear blowdown test on single fuel rods 

(LOC-11 Series in PBF), 4:26547 (CONF-781022-35) 
BLOWDOWN/CALCULATION METHODS 

Experiments and nonequilibrium analysis of pipe blowdown 

(BWR; PWR), 4:26599 
BLOWDOWN/FLUID FLOW 

Experiments and nonequilibrium analysis of pipe blowdown 

(BWR; PWR), 4:26599 
BLOWDOWN/HEAT TRANSFER 

Comparisons of RELAP4/MOD6 with core blowdown data, 
4:26559 (CVAP-TR-78-012) 

Experiments and nonequilibrium analysis of pipe blowdown 
(BWR; PWR), 4:26599 

BLOWDOWN/HYDRAULICS 

Comparisons of RELAP4/MOD6 with core blowdown data, 

4:26559 (CVAP-TR-78-012) 
BLOWDOWN/SIMULATION 

Experiments and nonequilibrium analysis of pipe blowdown 

(BWR; PWR), 4:26599 
BLOWDOWN/TWO-PHASE FLOW 

ORNL PWR-BDHT two-phase flow instrumentation and analysis 
improvements (Thermal Hydraulics Test Facility), 4:26550 
(CONF-78 1146-9) 

Propagation of phase-change fronts in moving fluids (PWR), 
4:26542 (BNL-NUREG-50687) 

BLOWOUT PREVENTERS/SEALS 
Well seal (Patent), 4:25416 
BODY FLUIDS 
See also MILK 
BODY FLUIDS/BIOCHEMICAL REACTION KINETICS 

Early damage indicators in the lung. III. Biochemical and 
cytological response of the lung to inhaled cadmium chloride, 
4:28142 (LF-58) 

BODY FLUIDS/MEASURING METHODS 

Evaluation of the tritiated water method for estimating body 

water in small rodents, 4:27983 
BODY FLUIDS/QUANTITATIVE CHEMICAL ANALYSIS 

Adaptation of protein and trypsin inhibitory capacity analyses to 

the miniature chemical analyzer, 4:28143 (LF-58) 
BODY FLUIDS/SAMPLING 

Early damage indicators in the lung. III. Biochemical and 
cytological response of the lung to inhaled cadmium chloride, 
4:28142 (LF-58) 

BODY TEMPERATURE/DATA ANALYSIS 

Energetic costs of thermal plume exposure to brown trout, 

4:27941 (ANL-77-65(Pt.3)) 
BOILER FUEL/WOOD WASTES 

Combustion characteristics of red alder sawdust. Technical 
Progress Report No. 3, 4:25779 (DOE/ET/90476-7) 

Combustion characteristics of eastern white pine bark and 
Douglas fir planer shavings. Technical Progress Report No. 5, 
September 16, 1977-September 15, 1978, 4:25781 (DOE/ET/ 
90476-9) 

Combustion characteristics of red alder bark. Technical progress 
report No. 6, September 16, 1977-Septermber 15, 1978, 4:25782 
(DOE/ET/90476-10) 

Combustion characteristics of hemlock bark. Technical progress 
report No. 8, September 16, 1977-September 15, 1978, 4:25783 
(DOE/ET/90476-12) 

BOILERS/CONTROL SYSTEMS 
Application of programmable controllers to oil fired boiler light- 
off system, 4:26526 (UNI-SA-52) 
BOILERS/CORROSIVE EFFECTS 
Combustion of low grade coal, 4:25344 
BOILERS/FLUE GAS 

Emission reduction on two industrial boilers with major 
combustion modifications. Final report January 1976-January 
1978, 4:27583 (PB-283109) 

BOILERS/FOULING 
Combustion of low grade coal, 4:25344 
BOILERS/FUEL SUBSTITUTION 

Summary report: conversion to coal in the industrial sector, 

4:26968 (ORNL/TM-6661) 
BOILERS/INSPECTION 

Combustion characteristics of Douglas Fir planer shavings. 
Technical progress report No. 4, September 16, 1977-September 
15, 1978, 4:25780 (DOE/ET/90476-8) 

BOILERS/MODIFICATIONS 

Emission reduction on two industrial boilers with major 
combustion modifications. Final report January 1976-January 
1978, 4:27583 (PB-283109) 

BOILERS/PUMPS 

Development of boiler circulating-pumps for fossil-fueled power 

stations with high unit size, 4:26220 


BOUNDARY-VALUE PROBLEMS/ANALYTICAL 


BOILERS/RELIABILITY 
Application of programmable controllers to oil fired boiler light- 
off system, 4:26526 (UNI-SA-52) 
BOILERS/SPECIFICATIONS 
Technical rules for steam boilers. Guidelines of the BMA, 4:26210 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW CELLS/CFU 
Simultaneous effects of erythropoietin and colony-stimulating 
factor on bone-marrow cells, 4:27973 
BOOM TOWNS/RESEARCH PROGRAMS 
Social Science Energy Review: a quarterly publication. Vol. 1, 
No. 1, 4:26669 (COO-4287-7) 
BOP 
See BLOWOUT PREVENTERS 
BORANES/CHEMICAL PREPARATION 
The production of decarborane-14 from diborane by laser induced 
chemistry, 4:27383 (AD-A-056467) 
BORATES/CRYSTAL STRUCTURE 
Laser-induced fluorescence line narrowing of Eu* in lithium 
borate glass, 4:28260 (UCRL-81424) 
BOREHOLES/DRILLING 
Borehole drilling for bolts by means of extremely compressed 
water jets, 4:27476 
BOREHOLES/ELECTRIC LOGGING 
Geophysical logs for a deep test hole, Clubhouse Crossroads No. 
2, Dorchester County, South Carolina, 4:28184 (USGS-OFR- 
78-151) 
BOREHOLES/GAMMA LOGGING 
Geophysical logs for a deep test hole, Clubhouse Crossroads No. 
2, Dorchester County, South Carolina, 4:28184 (USGS-OFR- 


78-151) 
BOREHOLES/GEOPHYSICAL SURVEYS 
Status and problems of geophysical borehole studies, 4:28187 
BOREHOLES/TEMPERATURE LOGGING 
Geophysical logs for a deep test hole, Clubhouse Crossroads No. 
2, Dorchester County, South Carolina, 4:28184 (USGS-OFR- 
78-151) 
BORON/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
BORON/METALLURGICAL EFFECTS 
Reversible temper embrittlement (350 to 525°), 4:27160 
BORON/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
BORON/NUCLEAR REACTION ANALYSIS 
Application of the thermal (n,y) reaction to elemental analysis, 
4:27304 (LA-UR-78-2480) 
BORON/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
BORON/VOLATILITY 
Volatilization from borosilicate glass melts of simulated Savannah 
River Plant waste, 4:25640 (DP-MS-78-13 
BORON ALLOYS/SUPERCONDUCTIVITY 
Magnetic ordering of Gd/sub x/Er/sub 1-x/Rh,B, near the 
superconducting region, 4:27168 (LA-UR-78-2712) 
BORON CARBIDES/FABRICATION 
Performance predictions and manufacturing concerns of burnable 
poison rods, 4:27234 
BORON CARBIDES/NEUTRON REACTIONS 
Neutron attenuation due to boron-10 shields, 4:27643 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Performance predictions and manufacturing concerns of burnable 
poison rods, 4:27234 
BORON COMPOUNDS/CATALYTIC EFFECTS 
Nickel catalysts containing boron for the methanation of carbon 
monoxide, 4:25217 
BORON FLUORIDES/CATALYTIC EFFECTS 
High octane alkylate from cation exchange resin/boron trifluoride 
catalytic process, 4:25423 
BORON HYDRIDES/CHEMICAL PREPARATION 
Complex metal hydrides. High energy fuel components fox solid 
propellant rocket motors. Final report 1 March 1968-March 
1978, 4:27236 (AD-A-057764) 
BOSONS 
See also MESONS 
BOSONS/QUANTUM CHROMODYNAMICS 
Primitive particle model, 4:28352 (ORO-3992-348) 
BOSONS/QUANTUM FIELD THEORY 
Statistical mechanics of lattice boson field theory, 4:28363 
BOUNDARY-VALUE PROBLEMS/ANALYTICAL SOLUTION 
Interval of existence for nonlinear two point boundary value 
problems, 4:28630 





BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 


BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Galerkin’s method for some highly nonlinear problems, 4:28640 
BRAIN/OXIDOREDUCTASES 
Genetic control of mitochondrial malic enzyme in mouse brain, 


4:27964 
BRASS/STRESS CORROSION 
Stress corrosion cracking of admiralty brass in nonammoniacal 
sulfate solutions, 4:27206 
BRAYTON CYCLE POWER SYSTEMS/PIPES 
Brazed nickel/columbium dissimilar metal pipe joints for 720 C 
service, 4:27080 
BRAZED JOINTS/CORROSION RESISTANCE 
Corrosion resistance of the 20 steel and O8Kh18h10N steel brazed 
joints used in thermal power plants, 4:27202 
BRAZIL/HUMAN POPULATIONS 
Intra and intertribal genetic variation within a linguistic group: the 
er | Indians of Brazil, 4:28002 
BREAD/RADIOACTIVITY 
Content of Se and '7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
BREAD/RADIOCHEMICAL ANALYSIS 
Content of *Sr and '°’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREEDING BLANKETS/BREEDING BLANKETS 
MIT LMFBR blanket research project. Quarterly progress report, 
July 1, 1978-September 30, 1978, 4:26362 (COO-2250-34) 
BREEDING BLANKETS/DESIGN 
Fusion system engineering, 4:28524 (ANL/FPP-78-2) 
Parametric study of a lithium-cooled tokamak blanket, 4:28527 
BREEDING BLANKETS/NEUTRON REACTIONS 
Sensitivity of the first wall radiation damage to fusion reactor 
blanket composition, 4:28596 
BREEDING BLANKETS/SPECIFICATIONS 
Nuclear reactors (Patent), 4:28528 
BREEDING BLANKETS/TEST FA 
Fusion system engineering, 4:28524 (ANL/FPP-78-2) 
BRITISH COLUMBIA/MINING 
Performance and field testing of the service brakes of mining 
trucks in b.c, 4:27486 
BRITISH COLUMBIA/SURFACE MINING 
Failures of front-wheel spindles of large haulage trucks at open-pit 
mines in B.C., 4:27485 
BRITISH GAS CORPORATION PROCESS 
See CRG PROCESSES 
BROADLANDS GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Release of arsenic from geothermal sources, 4:26138 
BROMINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Selectivity features of polystyrene-based triphase catalysts (1- 
bromobutane, 1-bromopentane, 1-bromohexane, 1- 
bromoheptane, 1-bromooctane), 4:27359 
BROMINE/ACTIVATION ANALYSIS 
Groundwater tracing with post-sampling activation analysis using 
bromide and iodide ions injected simultaneously into a shallow- 
well system. Master's thesis, 4:28168 (PB-282113) 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
BROMINE/BIOLOGICAL ACCUMULATION 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
BROMINE/CHEMICAL REACTION KINETICS 
Thermal rate constants, energy dependence, and isotope effect for 
halogen-hydrogen halide reactions, 4:27355 
BROMINE/ECOLOGICAL CONCENTRATION 
— elements in Lake Michigan fishes, 4:27891 (ANL-77- 
5(Pt.3 
BROWN COAL/COMBUSTION 
Combustion of low grade coal (By country; 1975 and 1976; 125 
references), 4:25344 
BROWN COAL/FLUIDIZED-BED COMBUSTION 
Combustion of low grade coal (By country; 1975 and 1976; 125 
references), 4:25344 
BROWN COAL/PRODUCTION 
Combustion of low grade coal (By country; 1975 and 1976; 125 
references), 4:25344 
BSF REACTOR 
See BSR-1 REACTOR 
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BSR-1 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, April-june 1978, 4:26517 
(ORNL/TM-6628) 
BSR-2 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, April-june 1978, 4:26517 
(ORNL/TM-6628) 
BUCKET WHEEL EXCAVATORS/WELDED JOINTS 
Welding of bucket wheel excavators, 4:27483 
BUCKLING 
(For neutron density distribution in reactors; for structural buckling 
see DEFORMATION or FAILURES.) 
BUCKLING/CALCULATION METHODS 
Complex buckling modes in asymmetric cell lattices, 4:26442 
BUDGETS/DECISION MAKING 
Capital-budgeting decision rules for risky projects derived from a 
capital market model based on semivariance, 4:26671 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/NATURAL RADIOACTIVITY 
Working level screening survey of structures constructed of 
materials containing pumice. Final report, 4:27867 (PB-282446) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONERS 
Improved-efficiency compressors for air conditioning, 4:26853 
CONF-780238-) 
BUILDINGS/AIR CONDITIONING 
Automatic regulation and control systems as a means of energy 
saving, 4:26886 
Heat requirements of buildings under the influence of wind and 
lift, 4:26866 
Test reference year. A compilation of hourly data of weather 
elements of interest. Pt. 1. Test refence years - fundamentals - 
data selection methods and international activities, 4:26876 
Trend of air conditioning system and its prospect, 4:26868 
BUILDINGS/APPROPRIATE TECHNOLOGY 


Building and energy: bibliography, 4:26872 
BUILDINGS/CENTRAL H TING PLANTS 
Planning central heating plants under the aspect of energy 
conservation, 4:26879 
BUILDINGS/CO-GENERATION 
Multiple energy use, 4:26885 
— NGS/ ONSTRUCTION 
conservation - questions of physical construction, 4:26882 
BUILDINGS /ENERGY CONSERVATION 
Amended version of the act for promoting the modernization of 
buildings and measures for conserving heating energy, 4:26731 
Apparatus for insulating against conductive, convective, and 
radiant heat transmission (Patent), 4:26875 
Less than a third is utilized...the rest of primary energy is lost. 
Matthoefer presents energy conservation concept, 4:26878 
Optimation of gas consumption in the Netherlands, 4:26864 
Possibilities of energy saving in building technology, 4:26881 
BUILDINGS/ENERGY CONSUMPTION 
Building and energy anxiety. Possibilities and limits of additional 
a from the sun, 4:26822 
BUILDINGS/ENERGY EFFICIENCY 
— conservation: policy issues and end-use scenarios of 
potential, 4:26722 (LBL- enn 1)) 
BUILDI? GS/ENERGY MANAGEM: 
Building and energy anxiety. Possibilities and limits of additional 
energy from the sun, 4:26822 
BUILDINGS/FLOORS 
Wire mesh floor heating systems, 4:26966 
BUILDINGS/HEATING LOAD 
Heat requirements of buildings under the influence of wind and 
lift, 4:26866 
BUILDINGS/HEATING SYSTEMS 
Determining the stored heat of electric floor heating, 4:26880 
Heating system with reserve thermal storage capacity (Patent), 


Installation and operation of heating plant, 4:26884 
Wire mesh floor heating systems, 4:26966 
BUILDINGS/LIGHTING SYSTEMS 
Light switch in buildings, 4:26871 
BUILDINGS/PASSIVE SOLAR COOLING SYSTEMS 
Passive heating and cooling system from concept to 
commercialization, 4:26028 
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BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 
Development of a low-cost, modular controllable-passive solar 
furnace, 4:26003 
Passive heating and cooling system from concept to 
commercialization, 4:26028 
BUILDINGS/SHIELDING 
Effects of man’s residence inside building structures on radiation 
doses from routine releases of radionuclides to the atmosphere, 
4:28096 (ORNL/TM-6526) 
BUILDINGS/SOLAR COLLECTORS 
High-power solar collectors for flat roofs, 4:26111 
BUILDINGS/SOLAR ENERGY 
Building and energy anxiety. Possibilities and limits of additional 
energy from the sun, 4:26822 
BUILDINGS/SOLAR SPACE HEATING 
Combination of direct and indirect solar energy utilization for heat 
supply in buildings, 4:25985 
Non-polluting is more economical. Solar-bivalent heating system 
in a 50-bed hotel, 4:26039 
Solar energy activities in Kansas (Survey), 4:26032 
Use of solar energy in buildings, 4:26041 
BUILDINGS/SOLAR WATER HEATING 
Non-polluting is more economical. Solar-bivalent heating system 
in a 50-bed hotel, 4:26039 
Solar energy activities in Kansas (Survey), 4:26032 
Use of solar energy in buildings, 4:26041 
BUILDINGS/SOLAR-ASSISTED HEAT PUMPS 
Non-polluting is more economical. Solar-bivalent heating system 
in a 50-bed hotel, 4:26039 
BUILDINGS/SPACE HEATING 
Automatic regulation and control systems as a means of energy 
saving, 4:26886 
Economical use of gas in heat producers of central heating 
equipment, 4:26865 
Multiple energy use, 4:26885 
Test reference year. A compilation of hourly data of weather 
elements of interest. Pt. 1. Test refence years - fundamentals - 
data selection methods and international activities, 4:26876 
BUILDINGS/STRESS ANALYSIS 
Methodology for combining dynamic responses (Nuclear power 
plants), 4:26581 (NUREG-0484) 
BUILDINGS/TEMPERATURE DISTRIBUTION 
People in buildings, 4:26027 
= INGS, INSULATION 
ergy conservation - questions of physical construction, 4:26882 
plement to the publication concerning physical characteristics 
ee the calculation of thermal insulation according to the 
thermal insulation ordinance. Dated July 4th, 1978, 4:26863 
BUILDINGS/VENTILATION 
People in buildings, 4:26027 
BUILDINGS/W HEAT 
Multiple energy use, 4:26885 
rational experience with heat recovery facilities, 4:26887 
BUILDINGS/WINDOWS 
Apparatus for insulating against conductive, convective, and 
radiant heat transmission (Patent), 4:26875 
Heat reflecting window (Patent), 4:26867 
BUILDINGS (CONT 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
jURNERS 


See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Coal burner (Patent), 4:27575 
Combustion of low grade coal, 4:25344 
Swirling burners for use in hot blast stoves (Patent), 4:26974 
Vortical burners for combustion of lean coal, 4:25342 
BURNERS/EFFICIENCY 
Efficient burner characterization by acoustic measurements, 

4:27563 (CONF-780417-) 

BURNERS/FABRICATION 

eee burners and their applications, 4:26980 
B /TWO-DIMENSIONAL CALCULATIONS 
CCB, a two-dimensional diffusion theory continuous cross-section 

burnup code for fast reactor analysis. Final report, 4:26364 
(EPRI-NP-847) 

BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 

BURST REACTORS 
See PULSED REACTORS 
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BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUTANE/ALKYLATION 
Chemitry of HC Platforming, 4:25425 
High octane alkylate from cation exchange resin/boron trifluoride 
catalytic process, 4:25423 
BUTANOLS/MIXTURES 
Methanol as a motor fuel, 4:27056 
Performance and emissions of spark-ignition engines operating 
with alcohol-gasoline mixtures, 4:27055 
BUTANOLS/PERFORMANCE TESTING 
Methanol as a motor fuel, 4:27056 
BUTENES/ALKYLATION 
hf alkylation in the 1980's: the role of isobutane/olefin ratio, 
4:25422 
High octane alkylate from cation exchange resin/boron trifluoride 
catalytic process, 4:25423 
BUTENES/PYROLYSIS 
Steam pyrolysis of normal butenes, 4:25431 
BUTYL ALCOHOLS 
See BUTANOLS 


See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also LEIBSTADT REACTOR 
WUERGASSEN REACTOR 
BWR TYPE REACTORS/ATWS 
Anticipated transients without scram for light water reactors, 
4:26580 (NUREG-0460(Vol.3)) 
BWR TYPE REACTORS/BLOWDOWN 
Experiments and nonequilibrium analysis of pipe blowdown, 
4:26599 
BWR TYPE REACTORS/CONDENSER COOLING SYSTEMS 
Heat cost in a Swedish agrothermal plant, 4:26430 
BWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 


Gas-water partition of iodine in BWR plants and JAERI Model 
Containment Vessel, 4:26569 (JAERI-M-7482) 

Technological bases for models of spray washout of airborne 
contaminants in containment vessels, 4:26583 (NUREG/CR- 


0009) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Analysis and testing of steam chugging in pressure systems. 
Interim 2 4:26564 (EPRI-NP-908) 
Analysis of the short-term pressure response of Mark II 
containment to a loss-of-coolant accident, 4:26570 (JAERI-M- 
7504) 


Analysis to justify increased allowable stresses for the Mark I vent 
header when subjected to pool swell impact loading, 4:26298 
(NEDO-24529) 

Containment negative pressure evaluation, 4:26311 

Effects of torus wall flexibility on forces in the Mark I Boiling 
Water Reactor Pressure Suppression System. Part I, 4:26597 
(UCRL-52506) 

Mark II containment lead plant program load evaluation and 
acceptance criteria, 4:26582 (NUREG-0487) 

Technical bases for the SRSS method of combining dynamic 
responses, 4:26312 

Water impact tests of rigid and flexible cylinders, 4:26602 

BWR TYPE REACTORS/CORE CATCHERS 
Core catcher for nuclear reactor core meltdown containment 
(Patent; BWR; PWR), 4:26309 
BWR TYPE REACTORS/COST 
CONCEPT-S user's manual, 4:26423 (ORNL-5470) 
BWR TYPE REACTORS/DISTRICT HEATING 
= — for district heating in nuclear power plants, 
4:26315 
BWR TYPE REACTORS/FILTERS 
Evaluation of new filter/demineralizer precoat materials, 4:26319 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
Fuel assembly for a nuclear reactor (Patent; BWR), 4:26306 
BWR TYPE REACTORS/FUEL CANS 

Evaluating strength and ductility of irradiated zircaloy. Task 5. 
Quarterly progress report, April-June, 1978 (Claddin; 
performance during accident conditions), 4:26305 EG/ 
CR-0582) 

Statistical studies on the peak-clad-temperature and cladding 
oxidation thickness in loss-of-coolant accidents by numerical 
experiments for typical boiling water reactor, 4:26568 (JAERI- 
M-7447) 

Zircaloy cladding deformation and fracture analysis. Research 
projects 700 and 971; interim report, August 1978, 4:26297 
(EPRI-NP-856) 

BWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Methods for determining the cost of fuel failures in nuclear power 
plants. Final report, 4:26296 (EPRI-NP-854) 





BWR TYPE REACTORS/FUEL ELEMENTS 


BWR TYPE REACTORS/FUEL ELEMENTS 

Data report for the NRC/PNL Halden Assembly IFA-432, 
4:26304 (NUREG/CR-0560) 

Fission gas release (FGASRL), 4:26293 (CDAP-TR-010(Rev.)) 

Nuclear fuel element and method for fabricating the nuclear fuel 
element (Patent; BWR), 4:26307 

BWR TYPE REACTORS/FUEL PELLETS 
Mixed oxide fuel pellet for fuel rod of nuclear reactor core 
(Patent; BWR; PWR), 4:26308 
BWR TYPE REACTORS/FUEL PINS 
Nuclear pin simulation analysis, 4:26553 (CONF-781146-15) 
BWR TYPE REACTORS/FUEL RODS 

Gap conductance test Series-2: test results report for Tests GC 2- 
1, GC 2-2, and GC 2-3, 4:26301 (NUREG/CR-0300) 

BWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Zircaloy cladding deformation and fracture analysis. Research 
projects 700 and 971; interim report, August 1978, 4:26297 

(EPRI-NP-856) 
BWR TYPE REACTORS/LOSS OF COOLANT 

Analysis and testing of steam chugging in pressure systems. 
Interim report, 4:26564 (EPRI-NP-908) 

Mark II containment lead plant program load evaluation and 
acceptance criteria, 4:26582 (NUREG-0487) 

Post-dryout heat transfer under low flow and low quality 
conditions, 4:26607 

Statistical studies on the peak-clad-temperature and cladding 
oxidation thickness in loss-of-coolant accidents by numerical 
experiments for typical boiling water reactor, 4:26568 (JAERI- 
M-7447) 

Survey on vertical two-phase countercurrent flooding, 4:26565 
(EPRI-NP-984) 

BWR TYPE REACTORS/MANAGEMENT 

Project management for nuclear power plants with light water 

reactors, 4:26314 
BWR TYPE REACTORS/PIPES 

Feasibility of determining stress in BWR pipes with the DRI x-ray 
stress analyzer, 4:27691 (EPRI-NP-914) 

BWR TYPE REACTORS/PRESSURE SUPPRESSION 

Water impact tests of rigid and flexible cylinders, 4:26602 

BWR TYPE REACTORS/PRESSURE VESSELS 

Approximate method of elastic-plastic fracture analysis for nozzle 
corner cracks, 4:26303 (NUREG/CR-0472) 

Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:27123 (NUREG/CR-0518) 

Flaw evaluation procedures, 4:26295 (EPRI-NP-719-SR) 

Fracture toughness of fabrication welds investigated by 
metallographic methods, 4:26294 (CONF-780732-5) 

LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
progress report, January-March 1978, 4:26300 (NUREG/CR- 
0285 


) 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Studies on AISI Type-304 stainless steel piping weldments for use 
in BWR application, 4:27195 (EPRI-NP-944) 
BWR TYPE REACTORS/RADIATION MONITORING 
Radiation level in the turbine building during operation of a 
boiling water reactor, 4:26317 
BWR TYPE REACTORS/RADIATION PROTECTION 
Concept for routine checks and radiation protection in the 
turboset region of a nuclear power plant with boiling water 
reactor, 4:26318 
Radiation level in the turbine building during operation of a 
boiling water reactor, 4:26317 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Annotated bibliography of safety-related events at boiling-water 
nuclear power plants as reported in 1977, 4:26587 (NUREG/ 
CR-0462) 
Fission product transport analysis. Quarterly progress report, 
October 1-December 31, 1977, 4:26584 (NUREG/CR-0248) 
Technical bases for the SRSS method of combining dynamic 
responses, 4:26312 
BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Computer code for optimum operation of LWR power stations, 
4:26490 
Control system for boiling-water reactor (Patent), 4:26486 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Investigation and evaluation of stress-corrosion cracking in piping 
of light water reactor plants, 4:26299 (NUREG-0531) 
BWR TYPE REACTORS/REACTOR CORE DISRUPTION 
Heat and mass transport processes of a horizontal melting or 
decomposing layer under a molten pool, 4:26612 
BWR TYPE REACTORS/REACTOR FUELING 
Review of modifications performed to core monitoring systems 
related to core reloading, 4:26292 (BNL-NUREG-24902) 
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BWR TYPE REACTORS/REACTOR MAINTENANCE 
Concept for routine checks and radiation protection in the 
turboset region of a nuclear power plant with boiling water 
reactor, 4:26318 
BWR TYPE REACTORS/REACTOR MATERIALS 
Creep damage in zircaloy-4 at LWR temperatures, 4:27120 (COO- 
2172-23) 
Fracture toughness of fabrication welds investigated by 
metallographic methods, 4:26294 (CONF-780732-5) 
BWR TYPE REACTORS/REACTOR NOISE 
Noise diagnostics for safety assessment, standards, and regulation. 
Quarterly progress report for April-June 1978, 4:26591 
(NUREG/CR-0525) 
Noise source estimation of boiling water reactor power fluctuation 
by autoregression, 4:26310 
BWR TYPE REACTORS/REACTOR OPERATION 
Computer code for optimum operation of LWR power stations, 
4:26490 


BWR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1978, 4:26590 (NUREG/CR-0522) 
BWR TYPE REACTORS/RESIDUAL POWER 
Effects of the depletion and buildup of fissile nuclides and of 7°*U 
fast fissions on fission product decay power, 4:26302 (NUREG/ 
CR-0404) 
BWR TYPE REACTORS/SPENT FUEL ELEMENTS 
U.S. LWR spent fuel inventories, 4:26287 (ORNL/SUB-78/4258/ 
1 


BWR TYPE REACTORS/TRANSIENTS 
Nuclear pin simulation analysis, 4:26553 (CONF-781 146-15) 
BWR TYPE REACTORS/WASTE HEAT UTILIZATION 
Steam turbines for district heating in nuclear power plants, 
4:26315 


Cc 


CABLES/PERFORMANCE 
Measurement of serial data transmission characteristics of cables 
for CAMAC serial systems, 4:27556 
CADMIUM/ABSORPTION SPECTROSCOPY 
Flameless atomic absorption determinations of cadmium, lead, and 
manganese in particle size fractionated aerosols, 4:27821 
Multielement analysis in rainwater, 4:27799 
CADMIUM/BIOLOGICAL ACCUMULATION 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
CADMIUM/BIOLOGICAL EFFECTS 
Effect of cadmium on the feeding process of the calonoid 
copepod, Limnocalanus macrurus (Cd-115m), 4:28134 (ANL-77- 
65(Pt.3)) 
Effects of cadmium enrichment on a Lake Michigan plankton 
community, 4:28135 (ANL-77-65(Pt.3)) 
Sorption and desorption of cadmium by Asterionella formosa and 
Fradilaria crotonensis, 4:28128 (ANL-77-65(Pt.3)) 
The effect of cadmium on net photosynthesis, transpiration, and 
dark respiration of excised silver maple leaves, 4:28133 
Zooplankton responses to cadmium enrichment in large enclosures 
in Canada’s experimental lakes area, Lake 223 (Cd-115m, tritium 
tracer techniques), 4:27892 (ANL-77-65(Pt.3)) 
CADMIUM/CHEMICAL ANALYSIS 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
CADMIUM/CHEMICAL BONDS 
Evidence for a metallothionein-like protein in Syrian hamster 
lung, 4:28144 (LF-58) 
CADMIUM/ECOLOGICAL CONCENTRATION 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
Characterization of the chemical environment in the interstitial 
water of Lake Michigan sediments, 4:27896 (ANL-77-65(Pt.3)) 
Reactions of cadmium in Lake Michigan: kinetics and equilibria 
(Uv radiation), 4:27893 (ANL-77-65(Pt.3)) 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
CADMIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
CADMIUM/ION SELECTIVE ELECTRODE ANALYSIS 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
CADMIUM/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
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Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 

CADMIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Determination of trace and minor elements in the combustible 

fraction of urban refuse, 4:27800 
CADMIUM/UPTAKE 

Zooplankton responses to cadmium enrichment in large enclosures 
in Canada's experimental lakes area, Lake 223 (Cd-115m, tritium 
tracer techniques), 4:27892 (ANL-77-65(Pt.3)) 

CADMIUM CHLORIDES/INHALATION 

Adaptation of protein and trypsin inhibitory capacity analyses to 
the miniature chemical analyzer, 4:28143 (LF-58) 

Evidence for a metallothionein-like protein in Syrian hamster 
lung, 4:28144 (LF-58) 

CADMIUM CHLORIDES/TOXICITY 

Adaptation of protein and trypsin inhibitory capacity analyses to 
the miniature chemical analyzer, 4:28143 (LF-58) 

Early damage indicators in the lung. III. Biochemical and 
cytological response of the lung to inhaled cadmium chloride, 
4:28142 (LF-58) 

Evidence for a metallothionein-like protein in Syrian hamster 
lung, 4:28144 (LF-58) 

CADMIUM FLUORIDES/AMERICIUM ADDITIONS 

Radiation-induced 757Np charge states from *** Am-CaF2a), 


4:27390 
CADMIUM SULFIDES/BIOLOGICAL EFFECTS 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
CADMIUM SULFIDES/DISSOLUTION 
Thermodynamic potential for the anodic dissolution of n-type 
semiconductors: a crucial factor controlling durability and 
efficiency in photoelectrochemical cells and an important 
criterion in the selection of new electrode/electrolyte systems, 
4:25926 
CADMIUM SULFIDES/TOXICITY 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCITE/ISOTOPE RATIO 
Geothermal exploration in the Azores: '*O/1*O in calcites from 
volcanic rocks, 4:26130 
CALCIUM/ABSORPTION SPECTROSCOPY 
Multielement analysis in rainwater, 4:27799 
CALCIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
CALCIUM/ECOLOGICAL CONCENTRATION 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
CALCIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
CALCIUM/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
CALCIUM/PION MINUS REACTIONS 
Emission of low-energy charged particles following negative-pion 
capture from rest, 4:28375 
CALCIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
CALCIUM/SOLVENT EXTRACTION 
Mechanism of interfacial mass transfer of calcium in the system: 
| ea a cae acid in dodecane-dilute nitric acid, 
4: 
CALCIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
CALCIUM 48 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Large contribution of deep inelastic processes to reactions of “Ar 
and a with 7°°U (237 to 276 MeV: recoil range distributions), 
4:28393 
CALCIUM CHLORIDES/CORROSIVE EFFECTS 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
April-June 1978, 4:27562 (ANL/CEN/FE-78-5) 


CALIFORNIA/PETROLOGY 


CALCIUM CHLORIDES/LATENT HEAT STORAGE 
Storage of low-temperature heat in salt-hydrate melts: calcium 
chloride hexahydrate, 4:26624 (SIB-D-12-1978) 
CALCIUM COMPOUNDS/THERMAL ANALYSIS 
Thermoanalytical investigation of calcium chromate, 4:27301 
(GEPP-OP-396) 
‘ALCIUM FLUORIDES 
See also FLUORITE 
CALCIUM FLUORIDES/AMERICIUM ADDITIONS 
Radiation-induced **7Np charge states from 74! Am-CaF2a), 
4:27390 
CALCIUM FLUORIDES/CORROSION RESISTANCE 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
CALCIUM FLUORIDES/FRICTION 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
CALCIUM FLUORIDES/MECHANICAL PROP 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 


146) 
CALCIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 

Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 

CALCIUM SULFATES/OXIDATION 

Procedure and device for the simplification of the oxidation 
process of the calcium-bisulphite formed in washing flue gas, to 
give calcium sulphate (Patent), 4:25265 

CALHOUN-1 REACTOR/RADIOACTIVE WASTE 

MANAGEMENT 

In-plant source term measurements at Fort Calhoun Station - Unit 
1. Topical technical report, 4:26323 (PB-284104) 

CALIBRATION STANDARDS 

Clean laboratory methods to achieve contaminant-free processing 
and determination of ultra-trace samples in marine 
environmental studies, 4:27916 

X-R-D analysis of airborne asbestos preparation of calibration 
standards, 4:27803 

CALIFORNIA/AERIAL SURVEYING 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, Nevada and California, 4:25553 (GJBX- 
126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, California and Nevada, 4:25554 (GJBX- 
126(78)(Vol.2)) 

CALIFORNIA/BAYS 

Numerical simulation of tidal circulation in San Pedro Bay, 

California, 4:27884 (CONF-7606138-) 
CALIFORNIA/ELECTRIC UTILITIES 
Text for section dealing with utility rate reform and miscellaneous 
utility issues, 4:26791 (UCRL-13925) 
CALIFORNIA/ENERGY POLICY 
heat in California: applications and potential for solar 
energy in the industrial, agricultural and commercial sectors, 
4:26043 (N-78-25535) 
CALIFORNIA/GEOCHEMICAL SURVEYS 

Preston Peak ophiolite, Klamath mountains, California, an 

immature island arc: petrochemical evidence, 4:28194 
CALIFORNIA/GEOLOGY 

a a many investigation of Coso Hot Springs, Inyo County, 
California. Final report October 1977-January 1978, 4:26120 
(AD-A-056040) 

CALIFORNIA/GEOTHERMAL ENERGY 

Geothermal energy: recent developments (Book), 4:26116 

Geothermal policy report: recommendations for a geothermal 
resource development and power plant siting program, 4:26134 

CALIFORNIA/GEOTHERMAL EXPLORATION 

Hydrogeologic investigation of Coso Hot Springs, Inyo County, 
California. Final report October 1977-January 1978, 4:26120 
(AD-A-056040) 

CALIFORNIA/HYDROLOGY 

ag og investigation of Coso Hot Springs, Inyo County, 
California. Final report October 1977-January 1978, 4:26120 
(AD-A-056040) 

CALIFORNIA/INSOLATION 

Analysis of the California solar resource. Volume 3. Appendices, 

4:25826 (LBL-7860(Vol.3)(App.)) 
CALIFORNIA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Walker Lake Nationa! 
Topographic Map, Nevada and California, 4:25553 (GJBX- 
126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
—— Map, California and Nevada, 4:25554 (GJBX- 
126(78)(Vol.2)) 

CALIFORNIA/PETROLOGY 

Preston Peak ophiolite, Klamath mountains, California, an 

immature island arc: petrochemical evidence, 4:28194 





CALIFORNIA/RADIOMETRIC SURVEYS 


CALIFORNIA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, Nevada and California, 4:25553 (GJBX- 
126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, California and Nevada, 4:25554 (GJBX- 
126(78)(Vol.2)) 

CALIFORNIA/SOLAR ENERGY 

Correlation of solar and wind resources for hybrid systems 

applications, 4:26161 
CALIFORNIA/TAX LAWS 

Challenge of establishing eligibility guidelines for the California 

solar energy tax credit, 4:25867 
CALIFORNIA/VOLCANISM 
Plinian-type eruptions in the Medicine Lake Highland, California, 
and the nature of the underlying magma, 4:28181 
CALIFORNIA/WIND POWER 
California wind energy resource, 4:26158 (LBL-6835) 
CALIFORNIA/WIND POWER PLANTS 
California wind energy resource, 4:26158 (LBL-6835) 
CALIFORNIUM/ADSORPTION 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809 100-1) 
CALIFORNIUM 252/NEUTRON SOURCES 
Californium-252 news, 4:25722 
CALORIMETERS/DESIGN 

Development of a calorimeter to determine heats of reaction of 
hydrogen with coal and coal slurries, 4:25247 (ANL/CEN/FE- 
78-6) 

CALORIMETERS/OPERATION 
ANL small-sample calorimeter system design and operation, 
4:27311 (ANL-NDA-1) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
CAMAC SYSTEM/DATA TRANSMISSION 

Measurement of serial data transmission characteristics of cables 

for CAMAC serial systems, 4:27556 
CAMAC SYSTEM/EQUIPMENT INTERFACES 

CAMAC to GPIB interface, 4:28633 

Codas--the JET control and data acquisition system (Joint 
European Torus.), 4:28521 

CAMERAS 
See also GAMMA CAMERAS 
CAMERAS/PERFORMANCE TESTING 

Dynamic range studies of the RCA streak tube in the LLL streak 

camera, 4:27714 (UCRL-81054) 
CANADA 

See also BRITISH COLUMBIA 
CANADA/ALCOHOL FUELS 

Liquid fuels from renewable resources: feasibility study summary 
and conclusions, 4:25768 (NP-23456) 

CANADA/CANDU TYPE REACTORS 
Materials requirements for Canada’s nuclear power program, 
4:26354 
CANADA/COAL RESERVES 
Coal renaissance, 4:25278 
CANADA/ENERGY POLICY 
Liquid fuels from renewable resources: feasibility study summary 
and conclusions, 4:25768 (NP-23456) 
CANADA/FEED MATERIALS PLANTS 
Expansion of uranium mining and milling in canada, 4:25567 
CANADA/MILLING 
Expansion of uranium mining and milling in canada, 4:25567 
CANADA/NUCLEAR POWER 

Final argument relating to the Canadian nuclear power program. 
A brief to the Ontario Royal Commission on Electric Power 
Planning, 4:26532 (AECL-6200) 

CANADA/POPULATION DYNAMICS 

Relevance of density controls, 4:26673 

CANADA/SOLAR HEATING 
Solar heating and employment in Canada, 4:26823 
CANADA/URANIUM DEPOSITS 

Exploration for uranium: getting warmer, 4:25562 

Reconnaissance-level geochemical and radiometric exploration 
= from the vicinity of the Rabbit Lake uranium deposit, 

:25563 
CANADA/URANIUM MINES 
Expansion of uranium mining and milling in canada, 4:25567 
CANADA/URANIUM RESERVES 
Uranium resources, consumption and 30-year fuel commitments 
for Canada and the world, 1975-2025, 4:25535 (AECL-5993) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also DARLINGTON-1] REACTOR 
DARLINGTON-2 REACTOR 
DARLINGTON-3 REACTOR 
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DARLINGTON-4 REACTOR 
DOUGLAS POINT ONTARIO REACTOR 
CANDU TYPE REACTORS/FUEL CANS 
In-reactor creep of Zr-2.5Nb fuel cladding, 4:26355 
CANDU TYPE REACTORS/RADIOACTIVE WASTE 
PROCESSING 
Evaluation of liquid radioactive waste treatment systems for 
candu-phw reactors, 4:26493 
CANDU TYPE REACTORS/REACTOR COMPONENTS 
Materials requirements for Canada’s nuclear power program, 
4:26354 
CANDU TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Method of reliability analysis of control systems for nuclear power 
plants, 4:26489 
Reducing cabling cost and complexity with remote multiplexing 
or distributed control in nuclear power stations, 4:26488 
CANDU TYPE REACTORS/REACTOR MATERIALS 
In-reactor creep of Zr-2.5Nb fuel cladding, 4:26355 
Materials requirements for Canada’s nuclear power program, 
4:26354 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITIVE ENERGY STORAGE EQUIPMENT/DESIGN 
Capacitive energy storage devices with limiting parameters for 
electrophysical installations, 4:26617 
CAPITAL/ECONOMIC ANALYSIS 
Capital-budgeting decision rules for risky projects derived from a 
capital market model based on semivariance, 4:26671 
CARBAMIDE 
See UREA 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
CARBON/ALPHA REACTIONS 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
CARBON/ARGON 40 REACTIONS 
Fragmentations of “Ar at 213 MeV/nucleon, 4:28373 
Observation of new neutron-rich isotopes by fragmentation of 205- 
MeV/nucleon “Ar ions, 4:28374 
CARBON/ATOM COLLISIONS 
Temperature dependence of the beam-foil interaction, 4:28258 
(CONF-780988-2) 
CARBON/COMPARATIVE EVALUATIONS 
Properties of commercial fibers used for filament-wound 
composites, 4:27272 (UCID-17873) 
CARBON/CONTAMINATION 
Grain boundary segregation of sulfur and nitrogen in sintered 
molybdenum, 4:27130 
CARBON/CORROSIVE EFFECTS 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 
CARBON/DEUTERON REACTIONS 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
CARBON/KAON NEUTRAL REACTIONS 
K/sub L/-nucleus total cross sections between 30 and 150 GeV: 
Quantitative evidence for inelastic screening, 4:28333 
Precise coherent K/sub S/ regeneration amplitudes for C, Al, Cu, 
Sn, and Pb nuclei from 20 to 140 GeV/c and their 
interpretation, 4:28334 
CARBON/METALLURGICAL EFFECTS 
Initial development of a yield point due to carbon in nickel 200 
during static strain aging, 4:27139 
Kinetics of depositions in welded joints between different steels, 
with special regard to the reactor steel 22NiMoCr37, 4:27071 
Reversible temper embrittlement (350 to 525°), 4:27160 
Tempering and stress relief heat treatments in 9Cr1Mo steel (500 
to 800°C), 4:27062 (CEGB/RD/L/N-9/77) 
Tensile, creep, and creep-rupture studies on 2 1/4 Cr-1 Mo steel, 
4:27118 (CONF-781219-1) 
CARBON/MICROSTRUCTURE 
Lattice image of LMSC glassy carbon, 4:27107 
CARBON/NUCLEAR REACTION ANALYSIS 
Application of the thermal (n,7) reaction to elemental analysis, 
4:27304 (LA-UR-78-2480) 
CARBON/PION MINUS REACTIONS 
Emission of low-energy charged particles following negative-pion 
capture from rest, 4:28375 
CARBON/PROTON REACTIONS 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
CARBON/SEGREGATION 
Grain boundary segregation of sulfur and nitrogen in sintered 
molybdenum, 4:27130 
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CARBON 11/ISOTOPE PRODUCTION 

“Small” accelerator, radionuclide and radiopharmaceutical 
production, 4:27624 (BNL-25177) 

CARBON 12 REACTIONS/ELASTIC SCATTERING 

Comparison of heavy-ion-induced a transfer and backward-angle 
elastic scattering, 4:28380 

Nuclear molecular resonances in heavy-ion collisions, 4:28376 

Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 

CARBON 12 REACTIONS/FUSION REACTIONS 

Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 

CARBON 12 REACTIONS/RESONANCE SCATTERING 

Nuclear molecular resonances in heavy-ion collisions, 4:28376 

CARBON 12 REACTIONS/TRANSFER REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Nuclear molecular resonances in heavy-ion collisions, 4:28376 
CARBON 12 TARGET/PROTON REACTIONS 

(p,n) reaction at intermediate energy (62 to 135 MeV: angular 

distributions, DWIA analysis), 4:28372 (CONF-790126-2) 
CARBON 13/ISOTOPE EFFECTS 

Carbon-13/carbon-12 isotope fractionation of organic matter 
associated with uranium ores induced by alpha irradiation, 
4:25537 

Intrinsic isotopic selectivity factors: CO2 TEA laser photolysis of 
CF2Clo, 4:27384 

CARBON 13/ISOTOPE RATIO 

Carbon-13/carbon-12 isotope fractionation of organic matter 
associated with uranium ores induced by alpha irradiation, 
4:25537 

Study of relations between isotopic composition of carbon in oils, 
the peculiarities of their hydrocarbon composition and organic 
matter of the western Uzbekistan and Fergana, 4:25467 

CARBON 13/ISOTOPIC EXCHANGE 

Calculated '*C NMR relaxation parameters for a restricted 
internal diffusion model. Application to methionine relaxation in 
dihydrofolate reductase, 4:27380 

Intrinsic isotopic selectivity factors: CO: TEA laser photolysis of 
CF2Clo, 4:27384 

CARBON 13/NUCLEAR MAGNETIC RESONANCE 

18C nuclear magnetic resonance study of the interaction of ligands 
with arginine residues in dihydrofolate reductase, 4:27373 

Nitrogen-15 NMR studies of '°C, '°N labeled arginine, 4:27372 

Proton relaxation in '*C-enriched molecules; '*CT; and NOE 
data from proton magnetic resonance measurements, 4:27371 

CARBON 14 

Origin and residence times of atmospheric pollutants: application 

of **C, 4:27830 
CARBON 14/RADIOCHEMICAL ANALYSIS 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
CARBON 14/RETENTION 

The retention and distribution of *41Am and © Zn, given as DTPA 

chelates in rats and of ['*C)DTPA in rats and beagles, 4:28109 
CARBON 14/SAMPLING 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
CARBON 14/TISSUE DISTRIBUTION 
The retention and distribution of ***Am and © Zn, given as DTPA 
chelates in rats and of ['*C]DTPA in rats and beagles, 4:28109 
CARBON DIOXIDE/ADSORPTION ISOTHERMS 
Surface properties of Wyodak coal, 4:25252 (ORNL/MIT-273) 
CARBON DIOXIDE/ECOLOGICAL CONCENTRATION 

Climate models and the prediction of CO2-induced climatic 

changes, 4:27767 (ORAU/IEA-78-24(M)) 
CARBON DIOXIDE/ELECTRONIC STRUCTURE 

Theoretical studies of atmospheric triatomic molecules. New ab 
initio results for the 'Pi/sub g/-'A/sub u/ vertical state 
ordering in COza), 4:28243 

CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 

Climate models and the prediction of CO2-induced climatic 
changes, 4:27767 (ORAU/IEA-78-24(M)) 

Preliminary zonal model analysis of the climatic change resulting 
from increased atmospheric carbon dioxide, 4:27778 (UCRL- 
81575) 

CARBON DIOXIDE/MOLECULE-MOLECULE COLLISIONS 
Vibrational relaxation HF (v=3,4) by He, De, and COs, 4:28274 
CARBON DIOXIDE/QUANTITATIVE CHEMICAL ANALYSIS 
Method used in the Federal Republic of Germany to determine 

the toxic components in the fumes of explosives, 4:27433 
CARBON DIOXIDE/REDUCTION 

An investigation of the reduction of carbon dioxide in a silent 

electric discharge. Final report, 4:27334 (N-78-25767) 


CARBON MONOXIDE/SAMPLING 


CARBON DIOXIDE/SOLUBILITY 

CO, solubility in aqueous solutions of electrolytes (problems of 

salting out), 4:26150 
CARBON DIOXIDE/SORPTIVE PROPERTIES 

Krypton absorption in liquid CO2 (KALC): effects of the minor 

components Ne, CO, and Xe, 4:25644 (ORNL/TM-6270) 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 

Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 

Operations: CO2 acceptor process gasification pilot plant. Final 
report, Volume 6, book 1 of 2, January 1972-June 1973, 4:25222 
(FE-1734-39(Vol.6)(Bk. 1)) 

CARBON DIOXIDE INJECTION/RESEARCH PROGRAMS 

Weeks Island S sand reservoir B gravity stable miscible CO. 
displacement, Iberia Parish, Louisiana. First annual report, 
4:25383 (METC/CR-78/13) 

CARBON DIOXIDE LASERS/AEROSOL MONITORING 

Remote analysis of aerosols by differential scatter (DISC) LIDAR 
systems, 4:27811 

CARBON DIOXIDE LASERS/DESIGN 
Closed cycle electric discharge laser design investigation. Final 
report, 4:27502 (N-78-25407) 
tical design and components for a 100 kJ CO laser, 4:27530 
CARBON DIOXIDE LASERS/EFFICIENCY 
Efficiency of a CO: laser at 14 and 16 p, 4:27523 
CARBON DIOXIDE LASERS/ELECTROMAGNETIC 

RADIATION 

High efficiency phase-conjugate reflection in germanium and in 
inverted CO2, 4:27501 (LA-UR-78-3101) 

CARBON DIOXIDE LASERS/ELECTRON DENSITY 

Influence of preionization energy on the number density of 
photoelectrons in a TEA CO: laser, 4:27528 

CARBON DIOXIDE LASERS/GAIN 
Miradcom program in swept-gain superradiance, 4:27496 (AD-A- 


056449) 
CARBON DIOXIDE LASERS/LASER MIRRORS 
Analysis and testing of a heat pipe mirror for lasers, 4:27529 
CARBON DIOXIDE LASERS/USES 
Laser-based, long path monitoring of ambient gases: analysis of 
two systems, 4:27788 
CARBON FLUORIDES/CORROSIVE EFFECTS 
Synthesis of the first stage graphite salt Cs* AsFe~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
CARBON FLUORIDES/ELECTRIC CONDUCTIVITY 
Synthesis of the first stage graphite salt Cs* AsFe~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
CARBON FLUORIDES/SYNTHESIS 
Synthesis of the first stage graphite salt Cs* AsFg~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
CARBON IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of C IV and N V, 4:28290 
CARBON MONOXIDE/AIR POLLUTION 
Observations on the origin of emissions of dangerous gases, 
4:27783 
CARBON MONOXIDE/AIR POLLUTION CONTROL 
Motor vehicle sampling experiment. Final report, 4:27049 (PB- 
282560) 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Activity of the STK-ZhS catalyst, produced under industrial 
conditions, in the reaction between CO and water vapor, 
4:25760 
CARBON MONOXIDE/COMBUSTION 
Attempt to remove nitric oxide in burnt gases through radical 
interaction kinetics, 4:27430 
CARBON MONOXIDE/ENVIRONMENTAL TRANSPORT 
Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 
CARBON MONOXIDE/HYDROGENATION 
Synthesis of organic compounds from carbon monoxide and steam 
as a promising direction for the processing of solid combustible 
minerals, 4:25767 
CARBON MONOXIDE/ION-MOLECULE COLLISIONS 
Semiclassical perturbation scattering theory: comparison of 
vibrational excitation of CO and Ne by Li*, 4:28271 
CARBON MONOXIDE/MONITORING 
Investigating the influencing factors for CO emissions by motor 
cars in Dortmund, 4:27785 
Laser-based, long path monitoring of ambient gases: analysis of 
two systems, 4:27788 
Semiconductor gas sensor equations for predicting performance 
characteristics, 4:27826 
CARBON MONOXIDE/SAMPLING 
Air quality data - 1976 annual statistics including summaries with 
reference to standards. Annual report for 1976, 4:27768 (PB- 
282212) 
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CARBON MONOXIDE LASERS/DESIGN 
Closed cycle electric discharge laser design investigation. Final 
report, 4:27502 (N-78-2 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/PHOTON-ION COLLISIONS 
Summary of photodestruction cross section measurements of 
atmospheric ions. Technical report, 4:28268 (AD-A-056367) 
CARBON OXYSULFIDE/GAS CHROMATOGRAPHY 
Cs, and COS in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Utah, 4:26132 
CARBON STEELS/BRAZED JOINTS 
Corrosion resistance of the 20 steel and O8Kh18h10N steel brazed 
joints used in thermal power plants, 4:27202 
CARBON STEELS/CORROSION PRODUCTS 
Formation of mixed cation spinels on corroding carbon steel 
surfaces, 4:27207 
CARBON STEELS/CORROSION RESISTANCE 
Corrosion resistance of the 20 steel and O8Kh18h10N steel brazed 
joints used in thermal power plants, 4:27202 
CARBON STEELS/CRYSTAL-PHASE TRANSFORMATIONS 
Metallography of bainitic transformation in silicon containing 
steels, 4:27110 
CARBON STEELS/FRACTURE PROPERTIES 
Specimen selection for reactor vessel surveillance program, 


4:27232 
CARBON STEELS/PHYSICAL RADIATION EFFECTS 
= selection for reactor vessel surveillance program, 
4:27232 
CARBON SULFIDES/GAS CHROMATOGRAPHY 
Cs, and COS in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Utah, 4:26132 
CARBON TETRACHLORIDE/STANDARDS 
Standard reference materials for the analysis of organic vapors in 
air, 4:27857 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS/CHEMICAL REACTIONS 
Process for improving coal (Patent; removal of elemental sulfur 
which interferes with enhancement of magnetic susceptibility of 
other sulfur compounds), 4:25164 
CARBONYLS/THERMODYNAMIC PROPERTIES 
Thermodynamics of transition metal carbonyls. I. Fe(CO)s, 
Ru(CO)s, Os(CO)s, 4:27348 
CARBOXYLASE/INACTIVATION 
Inactivation of ribulosebisphosphate carboxylase by modification 
of arginyl residues with Co (Spinach, 
Rhodospirillum rubrum), 4 
CARBOXYLIC ACID ESTERS/ SURFACE PROPERTIES 
Colloidal properties of sodium carboxylates, 4:27361 
CARCINOG IS/CORRELATIONS 
Does carcinogenic potency correlate with mutagenic potency in 
the Ames assay, 4:28113 
CARCINOGENS/INGESTION 
Does carcinogenic potency correlate with mutagenic potency in 
the Ames assay, 4:28113 
CASCADE IMPACTORS 
Cascade impaction instrument using quartz crystal microbalance 
— elements for real-time particle size distribution studies, 
CASCADE IMPACTORS/EFFICIENCY 
Collection efficiency of impaction surfaces: A new impaction 
surface, 4:27448 
CASCADE IMPACTORS/MODIFICATIONS 
Development of a cascade im — system for sampling 0.02 to 20 
micron _— particles. Final report, 4:25258 (EPRI-FP- 
844(Vo 


) 
CASCADE IMPACTORS/PERFORMANCE TESTING 
Effect of collection substrates on performance and wall losses in 
cascade impactors, 4:27758 (LF-58) 
Some operating en of slit jet virtual cascade impactors, 
4:27842 (LF-58 
CASKS/CRITICALITY 
Nuclear criticality safety assessment of ORR, NBS, and HFBR 
fuel element shipping package, 4:27467 (ORNL/CSD/TM-77) 
CASKS/DESIGN 
Conceptual design of a shipping container for transporting high- 
level waste by railroad, 4:27468 (PNL-2244) 
CASPIAN SEA/NATURAL GAS DEPOSITS 
Formation and distribution of gas-oil accumulations in the 
paleozoic subsalt deposits of the northern marginal zone of the 
Caspian depression, 4:25360 
CASPIAN SEA/PETROLEUM DEPOSITS 
Formation and distribution o a accumulations in the 
paleozoic subsalt deposits of the northern marginal zone of the 
Caspian depression, 4:25360 
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CASTINGS/INSPECTION 
Video Comparator, 4:27707 (CONF-7804109-) 
CATALASE/BIOASSAY 


Spectrophotometric assay of catalase with perborate as substrate, 
:27971 


CATALYSTS/CHEMICAL PREPARATION 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June-August, 1977, 4:25238 (FE-2321-T1) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 

Development of important molybdena-alumina catalysts for coal 
hydrogenation. Final report, January 1, 1977-December 31, 
1977, 4:25168 (COO-4186-2) 

Method to produce methane from carbon oxides and hydrogen- 
containing gases (Patent), 4:25758 

CATALYSTS/COMPARATIVE EVALUATIONS 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June-August, 1977, 4:25238 (FE-2321-T1) 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 

Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1978, 4:25234 (FE-2047-8) 

Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, April-June 1977 
(Proprietary), 4:25198 (FE-2276-12) 

CATALYSTS/FRAGMENTATION 
Liquid phase methanation pilot plant operation and laboratory 
upport work. Quarterly report, January 1-March 31, 1978, 
4:25189 (FE-2036-26) 
CATALYSTS/PERFORMANCE TESTING 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June-August, 1577, 4:25238 (FE-2321-T1) 

CATALYSTS/REGENERATION 

Activation features and function of the NTK-2N copper- 
a— catalyst in the industrial production of hydrogen, 

4: 

Development studies on selected conversion of synthesis gas from 
coal to high octane = Quarterly report, April-June 1977 
(Proprietary), 4:25198 (FE-2276-12) 

Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, February 1-April 30,1978, 
4:25231 (FE-1743-53) 

CATALYSTS/SERVICE LIFE 

Gas generator research and development: BI-GAS Process. 84th 

monthly progress report, August 1978, 4:25183 (FE-1207-51) 
CATALYSTS/SINTERING 

Sintering method of making catalysts for the Synthesis of 

ammonia, 4:25776 
CATALYSTS/SPECIFICITY 

Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, April-June 1977 
(Proprietary), 4:25198 (FE-2276-12) 

Hydrocracking, cracking and isomerization of hydrocarbons, 


4:25435 
CATALYSTS/STABILITY 
Gas generator research and development: BI-GAS Process. 84th 
monthly progress report, August 1978, 4:25183 (FE-1207-51) 
CATALYTIC CRACKING 
See also HYDROCRACKING 
THERMAL CRACKING 
CATALYTIC CRACKING/CATALYSTS 
Formation of high octane gasoline by zeolite cracking catalysts, 
4:25427 
CATALYTIC CRACKING/CHEMICAL REACTION YIELD 
Chemitry of HC Platforming, 4:25425 
CATALYTIC CRACKING/COMPARATIVE EVALUATIONS 
Conceptual design for advanced coal liquefaction commercial 
plant. Final report, additional studies, 4:25235 (FE-2251-52) 
Hydrocracking, cracking and isomerization of hydrocarbons, 


4:25435 
CATALYTIC CRACKING/FLOWSHEETS 
— octane upgrading with BP’s Isom/Mol Sieve processes, 
4:25426 
CATALYTIC RICH GAS PROCESS 
See CRG PROCESSES 
CAVITIES 
See also BOREHOLES 
UNDERGROUND S$ ne GE 
CAVITIES/LAND RECLAMATI 
Reforestation of borrow pits by > ae specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 
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See CHARGE-COUPLED DEVICES 
CDTE SEMICONDUCTOR DETECTORS 
Use of a cadmium telluride detector in a new tiny personal 
radiation chirper, 4:27634 (LA-UR-78-2697) 
CE ENTRAINED FUEL PROCESS/PILOT PLANTS 
Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 
CELL CYCLE 
Action of heparin on mammalian nuclei., II. Cell-cycle-specific 
changes in chromatin organization correlate temporally with 
histone H1 phosphorylation, 4:27972 
CELL DIFFERENTIATION/STIMULATION 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
CELL DIVISION/BIOLOGICAL RADIATION EFFECTS 
Radiation-induced cellular reproductive death and chromosome 
aberrations (y rays; V79B Chinese hamster cells in synchronous 
cultures), 4:28043 
CELL DIVISION/STIMULATION 
Stimulation of lung cell division for cytogenetic assays by NO2 
exposure, 4:28117 (LF-58) 
CELL FLOW SYSTEMS 
Differential fluorochromasia of human lymphocytes as measured 
by flow cytometry, 4:27991 
CELL FLOW SYSTEMS/PERFORMANCE TESTING 
Automated cancer-cell sorting and analysis: June 1-November 30, 
1978, 4:27986 (LA-7630-PR) 
CELL KILLING/COMPARATIVE EVALUATIONS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hainster ovary cells, 4:28042 
CELL MEMBRANES/BIOSYNTHESIS 
Plant protoplast: useful tool for plant research and student 
instruction, 4:28001 
CELL MEMBRANES/MOLECULAR STRUCTURE 
Studies of membrane structure by freeze-etching. Progress report, 
October 1, 1977-October 31, 1978, 4:27985 (COO-2423-7) 
CELL MEMBRANES/MORPHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
CELL NUCLEI/HISTONES 
Action of heparin on mammalian nuclei. I. Differential extraction 
of histone H1 and cooperative removal of histones from 
chromatin, 4:27979 
CELL NUCLEI/RADIOSENSITIVITY 
DNA replication and the repair of DNA strand breaks in nuclei of 
Physarum polycephalum. Progress report, September 1, 1977- 
July 31, 1978, 4:28046 (COO-2486-369) 
CELL PROLIFERATION/BIOLOGICAL RADIATION EFFECTS 
Culture of normal human blood cells in diffusion chamber systems. 
I. Granulocyte survival and proliferation (X radiation, mice), 
4:28065 
CELL PROLIFERATION/KINETICS 
Proliferative kinetics of large and small intraepithelial 
lymphocytes in the small intestine of the mouse, 4:27993 
CELL WALL/BIOSYNTHESIS 
Plant protoplast: useful tool for plant research and student 
instruction, 4:28001 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASES/BIOSYNTHESIS 
Celluiase production and ammonia metabolism in Trichoderma 
reesei on high levels of cellulose, 4:28020 
Production of cellulases by Trichoderma reesei QM 9414 in fed- 
batch and continuous-flow culture with cell recycle, 4:28021 
CELLULASES/CHROMATOGRAPHY 
Affinity chromatography of endoglucanase of Trichoderma viride 
by concanavalin A-agarose, 4:27962 
CELLULOSE/LIQUEFACTION 
Mechanism of conversion of cellulosic wastes to liquid fuels in 
alkaline solution, 4:25763 (CONF-780889-1) 
CEMENTS/TESTING 
Cementing of geothermal wells. Progress report No. 9, April-June 
1978, 4:26144 (BNL-50911) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/ENERGY CONSERVATION 
Economical use of gas in heat producers of central heating 
equipment, 4:26865 
CENTRAL HEATING PLANTS/PLANNING 
Planning central heating plants under the aspect of energy 
conservation, 4:26879 


CERIUM 144/ENVIRONMENTAL TRANSPORT 


CENTRAL NERVOUS SYSTEM 
See also BRAIN 
CENTRAL NERVOUS SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 
Rat behavior in maze after flight aboard Kosmos-690 biosatellite 
(Effects of space flight factors (acceleration, vibration, and 
weightlessness) on y-radioinduced behavioral changes in rats), 
4:28059 
CENTRAL RECEIVERS/DESIGN 
Evaluations of 10 MW Pilot Plant designs. Addendum No. 1, 
4:25949 (SAN-1101/PA2-18) 
Solar energy receiver (Patent), 4:25951 
CENTRAL RECEIVERS/PERFORMANCE 
Performance analysis for the MDAC Rocketydne pilot and 
commercial plant solar receivers, 4:25942 (SAND-78-8183) 
CENTRAL RECEIVERS/THERMAL ANALYSIS 
Performance analysis for the MDAC Rocketydne pilot and 
commercial plant solar receivers, 4:25942 (SAND-78-8183) 
CEPHEIDS/CHEMICAL COMPOSITION 
Anomalous Cepheid Masses, 4:28210 
CEPHEIDS/MASS 
Anomalous Cepheid Masses, 4:28210 
CEPHEIDS/PULSATIONS 
Anomalous Cepheid Masses, 4:28210 
CEPHEIDS/STAR EVOLUTION 
Anomalous Cepheid Masses, 4:28210 
CERAMICS/CARRIER MOBILITY 
Basic research on ceramic materials for energy storage and 
conversion system. Progress report, December 1, 1977- 
November 30, 1978, 4:27258 (COO-2564-4) 
CERAMICS/MECHANICAL PROPERTIES 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 
146 


CEREALS 
See also SORGHUM 
CEREALS/RADIOACTIVITY 
Content of ® Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
CEREALS/RADIOCHEMICAL ANALYSIS 
Content of ®°Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
CERIUM/SORPTION 
Sorption and migration of radionuclides in geologic media ( 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 


2746) 
CERIUM 144/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

CERIUM 144/BIOLOGICAL RADIATION EFFECTS 

Alteration by lung lavage of the biological effects from inhalation 
of a relatively insoluble form of '**Ce by beagle dogs, 4:28091 
(LF-58) 

Biological effects of repeated exposure of beagle dogs to relatively 
insoluble aerosols of '**Ce. IV, 4:28089 (LF-58) 

Comparison of the effects of inhaled alpha- and beta-emittin 
radionuclides on pulmonary function of the dog, 4:28082 (LF- 
58) 

Repeated inhalation exposure of Syrian hamsters to *CeQOs. III, 
4:28085 (LF-58) 

Repeated inhalation exposure of rats to aerosols of '**CeOnz. I, 
4:28086 (LF-58) 

Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 

Toxicity of inhaled '**CeCls in beagle dogs. XI, 4:28071 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by beagle 
dogs. X, 4:28075 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by 
immature beagle dogs. VI, 4:28076 (LF-58) 

Toxicity of '*Ce inhaled in a relatively insoluble form by aged 
beagle dogs. VI, 4:28077 (LF-58) 

Toxocity of inhaled '“*Ce fused aluminosilicate particles in 
BALB/C mice. II, 4:28105 (LF-58) 

CERIUM 144/DOSE-RESPONSE RELATIONSHIPS 

Toxicity of inhaled beta-emitting radionuclides: an experimental 

approach, 4:28068 (LF-58) 


Toxicity of inhaled '**CeCls in beagle dogs. XI, 4:28071 (LF-58) 
CERIUM 144/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 





CERIUM 144/PATHOLOGICAL CHANGES 


CERIUM 144/PATHOLOGICAL CHANGES 
Toxicity of '*Ce inhaled in a relatively insoluble form by beagle 
dogs. X, 4:28075 (LF-58) 
CERIUM 144/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CERIUM 144/RADIONUCLIDE MIGRATION 
Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 
CERIUM 144/TISSUE DISTRIBUTION 
Fractional energy absorption from beta-emitting particles in the 
rat lung (Inhalation of ***Ce aerosols), 4:28100 (LF-58) 
CESIUM/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
CESIUM/ATOM-MOLECULE COLLISIONS 
Collisional ionization reactions between alkali atoms and some 
methane derivatives, 4:28289 
CESIUM/SORPTION 
Sorption and migration of radionuclides in geologic media (Quartz 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 


2746) 
CESIUM/VOLATILITY 
Volatilization from borosilicate glass melts of simulated Savannah 
River Plant waste, 4:25640 (DP-MS-78-13) 
CESIUM 134/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CESIUM 134/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CESIUM 134/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CESIUM 134/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
CESIUM 134/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
CESIUM 134/TISSUE DISTRIBUTION 
Influence of particle size on early distribution and retention 
patterns for inhaled, relatively insoluble particles, 4:28098 (LF- 


58) 
CESIUM 135/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
CESIUM 135/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
CESIUM 137/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress _— October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CESIUM 137/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
Toxicity of injected '*7CsCl in beagle dogs. X, 4:28072 (LF-58) 
CESIUM 137/DOSE-RESPONSE RELATIONSHIPS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
CESIUM 137/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CESIUM 137/INJECTION 
Toxicity of injected '*7CsCl in beagle dogs. X, 4:28072 (LF-58) 
CESIUM 137/RADIATION MONITORING 
Content of *Sr and '°7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
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Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

CESIUM 137/RADIOCHEMICAL ANALYSIS 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 

Content of ® Sr and '°7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 

Distribution profiles of industrially-derived *°* Pu and fallout **° 
240 Py in soils of the great Miami River Watershed, Ohio (Cs- 
137), 4:27866 (ANL-77-65(Pt.3)) 

Distribution of cesium-137 in Lake Erie, 4:27932 (ANL-77- 
65(Pt.3)) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 

CESIUM 137/RADIONUCLIDE MIGRATION 

Measurement of radionuclides in marine deposit samples, 4:27934 

(KURRI-TR-154) 
CESIUM 137/SAMPLING 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
CESIUM FLUORIDES/SOLUBILITY 

Investigation of solubility of cesium, strontium, barium, rare-earth, 
uranium and americium fluorides in acid nitrosyl! fluoride 
(NOFx3HF), 4:25619 

CHARCOAL/BIOLOGICAL EFFECTS 

Effect of activated charcoal on callus growth and shoot 

organogenesis in tobacco (Nicotiana tabacum), 4:28011 
CHARCOAL/SORPTIVE PROPERTIES 

Analysis of the measurement accuracy and validity of results from 

the charcoal tube sampling technique, 4:27798 
CHARGE-COUPLED DEVICES/ELECTRICAL PROPERTIES 

Characterization of charge-coupled analog memories for nuclear 

data acquisition, 4:27684 
CHARGE-COUPLED DEVICES/ELECTRONIC CIRCUITS 

Two new CCD architectures for high speed transient recording, 
4:27715 (UCRL-81791) 

CHARGE-COUPLED DEVICES/TIMING CIRCUITS 

High-speed CCD clock driver. Final report, 4:27553 (UCRL- 
13920) 

CHARGED PARTICLE DETECTION/GE SEMICONDUCTOR 

DETECTORS 

Detector applications, 4:27646 

CHARGED PARTICLE DETECTION/SEMICONDUCTOR 

DETECTORS 

Detector applications, 4:27646 

CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also CHARMED MESON RESONANCES 
D RESONANCES 
CHARM PARTICLES/LEPTONIC DECAY 
Charm and tau measurements from Delco, 4:28324 (SLAC-215) 
CHARM PARTICLES/WEAK PARTICLE DECAY 
Weak decays (Review, lecture), 4:28346 (SLAC-215) 
CHARMED MESON RESONANCES/MASS 

Determination of the chiral SU(4) x SU(4) breaking parameters, 
4:28351 (DOE/ER/70004-216) 

CHARMED MESON RESONANCES/MASS SPECTRA 

Determination of the chiral SU(4) x SU(4) breaking parameters, 
4:28351 (DOE/ER/70004-216) 

CHARMONIUM/DECAY 
Charm and Beyond, 4:28338 
CHARMONIUM/MASS SPECTRA 
Charm and Beyond, 4:28338 
CHARS/CHEMICAL COMPOSITION 

Trace element studies on coal gasification process streams (Thesis; 
70 elements; Synthane gasification of Montana “Rosebud” 
subbituminous coal), 4:25211 (TID-290-22) 

CHARS/COMBUSTION 

Ignition and burning of coal chars and the parent coal in a special 

shock-tube system, 4:25340 (CONF-780417-) 
CHARS/IGNITION 

Ignition and burning of coal chars and the parent coal in a special 

shock-tube system, 4:25340 (CONF-780417-) 
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CHEMICAL EFFLUENTS/AIR POLLUTION 
Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 
CHEMICAL EFFLUENTS/COMBUSTION PRODUCTS 
Inventory of combustion-related emissions from stationary sources 
(second update). Report for July 1974-Apr 1978, 4:27769 (PB- 
282428) 
CHEMICAL EFFLUENTS/INHALATION 
Annual report of the Inhalation Toxicology Research Institute, 
Lovelace Biomedical and Environmental Research Institute, 
Inc., October 1, 1976-September 30, 1977, 4:28093 (LF-58) 
CHEMICAL EFFLUENTS/PLUMES 
Plume simulation model FOG description of the program and 
input (Atmospheric transport of plumes from cooling towers), 
4:27850 (ANL-Trans-1157) 
CHEMICAL EFFLUENTS/WATER POLLUTION 
Water pollution impacts of the National Energy Plan (Projections 
to 1985 with and without NEP), 4:26677 (ANL/IAPE/TM-78- 


4) 
CHEMICAL EXPLOSIVES/BINDERS 

FT-NMR determination of silane hydrogen content of siloxane 
pre-polymers, 4:27724 (MHSMP-78-45) 

CHEMICAL EXPLOSIVES/DETONATIONS 
Shock initiation of PBX-9404 by electrically driven flyer plates, 
4:27731 (UCRL-82162) 
CHEMICAL EXPLOSIVES/EVALUATION 
Preliminary evaluation of X-0298, 4:27726 (MHSMP-78-57) 
CHEMICAL EXPLOSIVES/MECHANICAL PROPERTIES 
Evaluation of Holston TATB PBX, 4:27725 (MHSMP-78-55) 
CHEMICAL EXPLOSIVES/NUCLEAR EXPLOSIONS 

Use of canines for explosives detection in the personnel access 

control function at a nuclear facility, 4:25688 (AGNS- 1040-36) 
CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 

Establishment of large flyer capability at Pantex, 4:27727 
(MHSMP-78-62) 

Establishment of a corner turning test capability, 4:27728 
(MHSMP-78-64) 

CHEMICAL EXPLOSIVES/QUALITATIVE CHEMICAL 

ANALYSIS 

Assay of TATB by HPLC, 4:27729 (MHSMP-78-65) 

CHEMICAL EXPLOSIVES/SAFETY 

Development of the Pantex floor covering skid test criteria, 

4:27723 (MHSMP-78-44) 
CHEMICAL EXPLOSIVES/SMOKES 
Method used in the Federal Republic of Germany to determine 
the toxic components in the fumes of explosives, 4:27433 
CHEMICAL INDUSTRY/CO-GENERATION 
CO-generation, 4:26971 
CHEMICAL INDUSTRY/ENERGY DEMAND 
Energy crisis, and developments in the phosphorus industry for 
the economic production of basic products, 4:26978 
CHEMICAL INDUSTRY/ENERGY EFFICIENCY 
ees in the chemical industry (United Kingdom), 
4:267 
CHEMICAL INDUSTRY/FLUE GAS 
Process for producing energy (Patent), 4:26997 
CHEMICAL INDUSTRY/HEAT PUMPS 

Energy evaluation of incorporating heat pumps (vapour 

compressors) in chemical plant, 4:26979 
CHEMICAL INDUSTRY/PRESSURE VESSELS 

Application of the safety measure ‘explosion pressure release’ in 
vessels and apparatus in the chemical industry (In German), 
4:27543 (AED-CONF-77-97-010) 

CHEMICAL INDUSTRY/WASTE HEAT 
Process for producing energy (Patent), 4:26997 
CHEMICAL INDUSTRY/WASTE HEAT UTILIZATION 

Whisky makers invest in waste heat recovery (William Teachers 

and William Grant), 4:26711 
CHEMICAL LASERS/COMBUSTION KINETICS 

Combustion dynamic processes associated with chemical 
advanced lasing systems. Final report 1 April 1974-31 March 
1978, 4:27492 (AD- A-055659) 

CHEMICAL REACTORS/DESIGN 

High mass flux coal gasifier extended run operations: Phase II 
program. Fourth quarterly technical progress report, November 
1977-January 1978 (Rocket combustor type reactors), 4:25190 
(FE-2204-24) 

High mass flux coal gasifier extended run operations: Phase II 
program. Fifth quarterly technical progress report, February- 
> 1978 (Rocket combustor type reactors), 4:25191 (FE-2204- 
28 

Process design for coal conversion reactors, 4:25176 (CONF- 
781110-15) 

Tapered fluidized bed as a bioreactor, 4:28025 


CHLOROFORM/OPTICAL PROPERTIES 


CHEMICAL REACTORS/ENERGY BALANCE 
Review of heat/mass balances and product data for partial 
oxidation of cattle feedlot manure, 4:25761 (CONF-780223-5) 
CHEMICAL REACTORS/MASS BALANCE 
Review of heat/mass balances and product data for partial 
oxidation of cattle feedlot manure, 4:25761 (CONF-780223-5) 
CHEMICAL REACTORS/PERFORMANCE TESTING 
High mass flux coal gasifier extended run operations: Febery II 
program. Fifth quarterly technical progress report, Feb 
a 1978 (Rocket combustor type reactors), 4:25191 (FE-2204- 


28) 
CHEMICAL REACTORS/PRESSURE RELEASE 
Influence of thermodynamic and fluid dynamic mechanisms upon 
the emergency pressure relief of chemical reactors, 4:27545 
CHEMICAL REACTORS/SAFETY ENGINEERING 
Influence of thermodynamic and fluid dynamic mechanisms uy 
the emergency pressure relief of chemical reactors, 4:27545 
CHEMICAL REACTORS/SCALING 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 
CHESAPEAKE BAY/THERMAL POLLUTION 
Adaptation of copepod populations to thermal stress. II. 
Completion —_ 4: it 10 (PB-281831) 
CHILE/CLIMA 
Cooling of a black body irradiating to space in the Atacama 
Desert (Chile), 4:25817 (CONF-730747-(E)) 
CLAY 


See HAMSTERS 
CHLORIDES/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
CHLORIDES/POTENTIOMETRY 
Multielement analysis in rainwater, 4:27799 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
CHEMICAL COMPOSITION 
Acid in perchloroethylene scrubber solutions used in HTGR fuel 
preparation processes. Analytical chemistry studies, 4:25645 
(ORNL/TM-6750) 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
LABELLING 


Intrinsic isotopic selectivity factors: CO. TEA laser photolysis of 
CF2Cle, 4:27384 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
MATERIALS RECOVERY 
Measurement aspects in recycling of important materials for 
production, 4:27007 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
SOLVOLYSIS 
Use of chlorine kinetic isotope effects for evaluating ion 
nucleophilic displacements at saturated carbon, 4:273 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
STANDARDS 


Standard reference materials for the analysis of organic vapors in 
air, 4:27857 
CHLORINATED AROMATIC HYDROCARBONS/SOLVOLYSIS 
Use of chlorine kinetic isotope effects for evaluating ion pairing in 
nucleophilic displacements at saturated carbon, 4:27379 
CHLORINE/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in _ mines by 
thermal and epithermal neutron activation, 4:27911 
CHLORINE/ CAL REACTION KINETICS 
Thermal rate constants, energy dependence, and isotope effect for 
halogen-hydrogen halide reactions, 4:27355 
CHLORINE/CORROSIVE EFFECTS 
Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 
Surface contamination and corrosion in pyrotechnic actuators, 
4:27293 (SAND-78-0573C) 
CHLORINE 37/ISOTOPE EFFECTS 
Use of chlorine kinetic isotope effects for evaluating ion pairing in 
nucleophilic displacements at saturated carbon, 4:27379 
CHLORINE IONS/ION-ION COLLISIONS 
Binary positive ion-negative ion mutual neutralization reactions. 
Interim scientific report 1 April 1977-31 March 1978, 4:28216 
(AD-A-056649) 
CHLORINE IONS/ION-MOLECULE COLLISIONS 
Inelastic scattering and electron detachment in collisions of Cl~ 
and He and D» (3.4< Esub(CM)<55 eV), 4:28269 
CHLOROFORM/OPTICAL PROPERTIES 
Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 





CHLOROFORM/POLARIZABILITY 


CHLOROFORM/POLARIZABILITY 
Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 
CHLOROFORM/STANDARDS 
Standard reference materials for the analysis of organic vapors in 
air, 4:27857 
CHLOROPHYLL/PHOTOCHEMICAL REACTIONS 
Charge separation in synthetic photo-reaction centers, 4:27960 
(CONF. 78 1048-1) 
CHLOROPHYLL/STRUCTURAL MODELS 
Charge separation in synthetic photo-reaction centers, 4:27960 
(CONF-78 1048-1) 
CHLOROPLASTS/MORPHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
CHOLESTEROL/OPTICAL PROPERTIES 
Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 
CHOLESTEROL/POLARIZABILITY 
Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 
CHROMATES/THERMAL ANALYSIS 
Thermoanalytical investigation of calcium chromate, 4:27301 
(GEPP-OP-396) 
CHROMATIN/BIOCHEMICAL REACTION KINETICS 
Action of heparin on mammalian nuclei., II. Cell-cycle-specific 
changes in chromatin organization correlate temporally with 
histone H1 phosphorylation, 4:27972 
CHROMATIN/NUCLEIC ACID REPLICATION 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
CHROMIUM/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
CHROMIUM/DIFFUSION 
Interfacial behavior of Cr-Au films in the 423-573-K temperature 
range, 4:27092 
CHROMIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
CHROMIUM/METALLURGICAL EFFECTS 
Nickel and nitrogen ion irradiation induced void swelling and 
defect microstructures in Ni-Al, Ni-Cr and Ni-Ti solid solutions 
(3.5 MeV *®Ni*, 400 keV '*N* and 400 keV *Ni* ), 4:27223 
CHROMIUM/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
CHROMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
CHROMIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
CHROMIUM ALLOYS/IMPURITIES 
NMR of Cu satellites in the Kondo alloy CuCr, 4:27090 (SAND- 
78-1514C) 
CHROMIUM ALLOYS/LATTICE PARAMETERS 
Electron microscopy study of the aged omega phase in Ti-Cr 
alloys, 4:27103 
— studies on a chi phase-strengthened ferritic alloy, 
: 6 


CHROMIUM ALLOYS/MANUFACTURING 
Cobalt-base sintered alloy (Patent; varying percentages of Cr, W 
Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
CHROMIUM ALLOYS/MICROSTRUCTURE 
—— and properties of a Cu-Ni-Cr spinodal alloy, 
4:27155 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Nickel and nitrogen ion irradiation induced void swelling and 
defect microstructures in Ni-Al, Ni-Cr and Ni-Ti solid solutions 
(3.5 MeV **Ni*, 400 keV '*N* and 400 keV 'Ni* ), 4:27223 
Segregation of nickel to voids in an irradiated high-nickel alloy 
(Nickel ion irradiation), 4:27227 
CHROMIUM ALLOYS/TENSILE PROPERTIES 
—— and properties of a Cu-Ni-Cr spinodal alloy, 
4:271 
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CHROMIUM COMPLEXES/CHEMICAL REACTIONS 
Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(II]), and osmium(II) and -(III) 
complexes, 4:27339 
CHROMIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Comparison of room-temperature single-crystal neutron and x-ray 
diffraction studies of the bis(triphenylphosphine)iminium salt of 
the [Cr2(CO):0(u-H)}~ monoanion, 4:27336 
OMIUM COMPOUNDS/ELECTRONIC STRUCTURE 
Multicomponent structure of the 4d orbital in X-ray photoelectron 
spectra of the lanthanum (III) ion, 4:27288 
CHROMIUM OXIDES/CATALYTIC EFFECTS 
CO-H:z reactions. Water-gas conversion. Evidence for surface 
species (catalyst copper, chromium oxide), 4:25743 
CHROMIUM OXIDES/CHEMICAL PREPARATION 
Preparation and properties of monodispersed metal hydrous oxide 
lattices, 4:27411 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
See also CROLOY 
CHROMIUM STEELS/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603 123-1) 
CHROMIUM STEELS/CORROSION PROTECTION 
Protection of 9% chromium steels using vapour-deposited silica 
coatings, 4:27204 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Corrosion fatigue strength of turbine materials under operational- 
line stress, 4:26313 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
PROTECTION 


Protection of 9% chromium steels using vapour-deposited silica 

coatings, 4:27204 
CHROMIUM-MOLYBDENUM STEELS/CRACKS 

Plasticity of welded joint metal of steam lines after a long-term 
operation, 4:27081 

Study on the rationalization of intermediate post-weld heat 
treatment, 4:27085 

CHROMIUM-MOLYBDENUM STEELS/CREEP 

Analytical representation of mechanical properties data for 2 1/4 
Cr-1 Mo steel, 4:27119 (CONF-781219-6) 

Creep of normalized and tempered 9CrlMo: effects of stress, 
temperature, and grain size on creep and rupture properties, 
4:27116 (CEGB/RD/L/R-1949) 

Nonlinear plasticity model for structural alloys at elevated 
temperature, 4:27126 (ORNL/TM-6582) 

Tensile, creep, and creep-rupture studies on 2 1/4 Cr-1 Mo steel, 
4:27118 (CONF-781219-1) 

Variation in creep and rupture properties of 13 heats of annealed 2 
1/4 Cr-1 Mo steel, 4:27124 (ORNL-5480) 

CHROMIUM-MOLYBDENUM STEELS/FATIGUE 

Analytical representation of mechanical properties data for 2 1/4 

Cr-1 Mo steel, 4:27119 (CONF-781219-6) 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 

PROPERTIES 

Mechanical properties test matrices on type 316 stainless steel and 
2 1/4 Cr-1 Mo steel for U.S. Department of Energy Breeder 
Reactor Program, 4:26383 (ORNL/BRP-78/3) 

Variation in creep and rupture properties of 13 heats of annealed 2 
1/4 Cr-1 Mo steel, 4:27124 (ORNL-5480) 

CHROMIUM-MOLYBDENUM STEELS/HEAT TREATMENTS 

Tempering and stress relief heat treatments in 9Cr1Mo steel (500 

to 800°C), 4:27062 (CEGB/RD/L/N-9/77) 
CHROMIUM-MOLYBDENUM STEELS/MICROSTRUCTURE 

Thermal aging of annealed 2 1/4 Cr-1 Mo steel (At 454, 510, and 

566°C), 4:27112 
CHROMIUM-MOLYBDENUM STEELS/PLASTICITY 

Nonlinear plasticity model for structural alloys at elevated 

temperature, 4:27126 (ORNL/TM-6582) 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 

PROPERTIES 

Analytical representation of mechanical properties data for 2 1/4 
Cr-1 Mo steel, 4:27119 (CONF-781219-6) 

Creep of normalized and tempered 9CrlMo: effects of stress, 
temperature, and grain size on creep and rupture properties, 
4:27116 (CEGB/RD/L/R-1949) 

Mechanical properties test matrices on type 316 stainless steel and 
2 1/4 Cr-1 Mo steel for U.S. Department of Energy Breeder 
Reactor Program, 4:26383 (ORNL/BRP-78/3) 

Tensile, creep, and creep-rupture studies on 2 1/4 Cr-1 Mo steel, 
4:27118 (CONF-781219-1) 

CHROMIUM-MOLYBDENUM STEELS/WELDABILITY 

Austenitic stainless steel-to-ferritic steel transition joint weldin 
for elevated temperature service, 4:27117 (CONF-781068-1) 
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CHROMIUM-MOLYBDENUM STEELS/WELDED JOINTS 
Plasticity of welded joint metal of steam lines after a long-term 
operation, 4:27081 
CHROMIUM-MOLYBDENUM STEELS/YIELD STRENGTH 
Thermal aging of annealed 2 1/4 Cr-1 Mo steel (At 454, 510, and 
566°C), 4:27112 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 
CHROMIUM-NICKEL STEELS/BRAZED JOINTS 
Corrosion resistance of the 20 steel and O8Kh18h10N steel brazed 
joints used in thermal power plants, 4:27202 
CHROMIUM-NICKEL STEELS/CHEMICAL COMPOSITION 
Development of heat resisting chromium-nickel alloy for cladding 
the sealing surfaces of power generating equipment, 4:27082 
CHROMIUM-NICKEL STEELS/CORROSION 
Behavior of Nb-stabilized and unstabilized austenitic steels with 
regard to high-temperature corrosion in plants fired with oil or 
waste (In German), 4:26200 (AED-CONF-77-195-012) 
Corrosion fatigue strength of turbine materials under operational- 
line stress, 4:26313 
Corrosion experience in B and W NSSs, 4:27213 
CHROMIUM-NICKEL STEELS/CORROSION RESISTANCE 
Corrosion resistance of the 20 steel and O8Kh18h10N steel brazed 
joints used in thermal power plants, 4:27202 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
Oxidation resistance of fine-grained sputter-deposited 304 stainless 
steel, 4:27197 
CHROMIUM-NICKEL STEELS/INTERGRANULAR 
CORROSION 
Electrochemical investigations into the high temperature 
corrosion of chromium nickel steels in alkali sulfate melts at 
700°C, 4:27199 
CHROMIUM-NICKEL STEELS/MICROSTRUCTURE 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
CHROMIUM-NICKEL STEELS/NONDESTRUCTIVE 
TESTING 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
CHROMIUM-NICKEL STEELS/STRESS CORROSION 
Caustic stress corrosion of Fe-Cr-Ni austenitic alloys (350°C), 
4:27229 
CHROMIUM-NICKEL STEELS/SURFACE COATING 
Development of heat resisting chromium-nickel alloy for cladding 
the sealing surfaces of power generating equipment, 4:27082 
CHROMIUM-NICKEL STEELS/THERMAL CYCLING 
Thermocyclic strength estimation for structural materials and 
components of nuclear power plants with sodium-cooled 
reactors, 4:27083 
CHROMIUM-NICKEL STEELS/WELDING 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Effect of cocultivation on sister chromatid exchange frequencies 
in Bloom's syndrome and normal fibroblast cells, 4:27998 
Further evidence for a non-random chromosomal abnormality in 
acute promyelocytic leukemia, 4:27992 
CHROMOSOMAL ABERRATIONS/BIOLOGICAL 
INDICATORS 
Status of human chromosome aberrations as a biological radiation 
dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
CHROMOSOMAL ABERRATIONS/COMPARATIVE 
EVALUATIONS 
Banding studies of chromosomes in a patient with mycosis 
fungoides, 4:28013 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Interspecific comparisons of the sensitivity to chromosome 
aberration production by x rays (Comparative in vitro 
radiosensitivity of leukocyte chromosomes from mice to man), 
4:28051 (CONF-78 1090-1) 
Origin of meiotic nondisjunction in Drosophila females, 4:28066 
(CONF-781115-1) 
Radiation-induced cellular reproductive death and chromosome 
aberrations (y rays; V79B Chinese hamster cells in synchronous 
cultures), 4:28043 


CLOSED-CYCLE COOLING SYSTEMS/DESIGN 


Status of human chromosome aberrations as a biologi 
dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
CHROMOSOMES/BANDING TECHNIQUES 
Banding studies of chromosomes in a patient with mycosis 
fungoides, 4:28013 
CHROMOSOMES/DNA 
Chromosomal distribution of rDNA in Pan paniscus, Gorilla 
gorilla beringei, and Symphalangus syndactylus: comparison to 
related primates, 4:27995 
Satellite-association frequency and rDNA content of a double- 
satellited chromosome, 4:28007 
CHROMOSOMES/HYBRIDIZATION 
Variation in the number of genes for rRNA among human 
acrocentric chromosomes: correlation with frequency of 
satellite association, 4:27994 
CHROMOSOMES/RADIOSENSITIVITY 
Interspecific comparisons of the sensitivity to chromosome 
aberration production by x rays (Comparative in vitro 
radiosensitivity of leukocyte chromosomes from mice to man), 
4:28051 (CONF-781090-1) 
CHRONIC IRRADIATION/CARCINOGENESIS 
Comparative analysis of causes of animal deaths during chronic 
exposure to gamma radiation and the aftereffect period (Dogs), 
4:28061 
CIRCUIT BREAKERS 
See also CURRENT LIMITERS 
Circuit-breaker type ELK with closing resistors for metalclad SF 
installations, 4:26252 
CIRCUIT BREAKERS/DESIGN 
Brown Boveri outdoor high-voltage circuit-breakers, 4:26255 
DLF range of high-voltage airblast circuit-breakers; design, 
Frange of SF applications, 4:26256 
El — of SF¢ circuit-breakers for rated voltages up to 420 kV, 


Oumar hhigh- voltage SFe circuit-breaker type ELFS for breaking 
currents of 40-63 kA, 4:26257 
CIRCUIT BREAKERS/PERFORMANCE TESTING 
= of breakers in interruption of nearby short circuits, 
4:26264 
CIRCULAR POINT COLLECTORS 
rod PARABOLIC DISH COLLECTORS 


See MOLLUSCS 
CLAUS PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
CLAYS 
See also KAOLIN 
MONTMORILLONITE 
CLAYS/SORPTIVE PROPERTIES 
Chemistry of nuclear resources, technology, and waste, 4:27399 
(CONF-781112-11) 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809100-1) 
CLIMATES 
Effects of climate on energy policy, 4:26680 
CLIMATES/REVIEWS 
Man and climate: an overview, 4:27863 
CLIMATES/VARIATIONS 
Preliminary zonal model analysis of the climatic c’ resulting 
oo increased atmospheric carbon dioxide, 4:27778 (UCRL- 
1575) 
CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 
CIRCUITS 


Mixing studies for geometric variations of the CRBR outlet 
plenum, 4:26358 (ANL-CT-79-1) 
CLINCH RIVER BREEDER REACTOR/RADIOACTIVE 
EFFLUENTS 


Summary of the ALARA nature of design effluents from the 
Clinch River Breeder Reactor plant, 4:26492 
CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
Critical experiments and analysis. nen quarterly report, 
July-September 1978, 4: 26379 (GEFR-13771-28) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
MATERIALS 
Interim analytical description of the creep and creep- 
behavior of ERNiCr-3 weld metal, 4:27125 (ORNL/TM.6464) 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Evaluation of prototypical CRBRP steam generator tube/ 
tubesheet welds, 4:26377 (GEFR-00409) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED-CYCLE COOLING SYSTEMS/DESIGN 
Nuclear energy plant with closed working gas circuit (Patent: 
HTGR), 4:26343 





CLOTHES DRYERS/ENERGY CONSERVATION 


CLOTHES DRYERS/ENERGY CONSERVATION 
Clothes dryer air exchange, 4:26910 (CONF-780238-) 
CLOTHES DRYERS/ENERGY CONSUMPTION 
Energy conservation: water-temperature effects in laundering and 
automatic dishwashing, 4:26912 (CONF-780238-) 
CLOTHES DRYERS/PERFORMANCE 
Clothes dryer air exchange, 4:26910 (CONF-780238-) 
CLOTHES WASHERS/ENERGY CONSERVATION 
Energy conservation: water-temperature effects in laundering and 
automatic dishwashing, 4:26912 (CONF-780238-) 
Reduced energy consumption of automatic washers: benefits and 
penalties, 4:26911 (CONF-780238-) 
CLOTHES WASHERS/ENERGY CONSUMPTION 
Reduced energy consumption of automatic washers: benefits and 
penalties, 4:26911 (CONF-780238-) 
CLUSTERS (STAR) 
See STAR CLUSTERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
AL 


See also BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/CHARGES 
Summary report: conversion to coal in the industrial sector, 
4:26968 (ORNL/TM-6661) 
COAL/CHEMICAL COMPOSITION 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 4:25250 (EPRI-AF-832) 
COAL/CLASSIFICATION 
Classification standards for South African coals developed by 
FRI, 4:25254 
COAL/COKING 
Future role of coal as raw material and energy source, 4:26776 
COAL/COMBUSTION 
Aerosol sampling of an experimental fluidized bed coal combustor, 
4:27753 (LF-58) 
Aerosol sampling of an experimental stirred-bed Lurgi coal 
gasifier, 4:27756 (LF-58) 
Chemical characteristics of aerosols of cooled, diluted coal gas 
from cleaned and uncleaned low Btu gas, 4:27757 (LF-58) 
Combustion of low grade coal, 4:25344 
Effect of collection substrates on performance and wall losses in 
cascade impactors, 4:27758 (LF-58) 
In vitro cytotoxicity testing of potential effluents from the 
fluidized bed combustion of coal, 4:28139 (LF-58) 
In vitro dissolution of fluidized bed coal combustion fly ash using 
instrumental neutron activation analysis, 4:28137 (LF-58) 
Mutagenic survey of extracts of coal fly ash produced by fluidized 
bed combustion, 4:28122 (LF-58) 
Organic characterization of effluents from fluidized bed 
combustion of coals, 4:27755 (LF-58) 
Some operating characteristics of slit jet virtual cascade impactors, 
4:27842 (LF-58) 
Vortical burners for combustion of lean coal, 4:25342 
Water pollution impacts of the National Energy Plan (Projections 
to 1985 with and without NEP), 4:26677 (ANL/IAPE/TM-78- 


4) 
COAL/COMBUSTION PRODUCTS 
Source assessment: coal-fired residential combustion equipment 
field tests, June 1977. Task report September 1975-May 1978, 
4:27771 (PB-283699) 
COAL/COMMINUTION 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, January-March 1978, 
4:25325 (FE-2475-19) 
Developing/modifying coal grinding procedures predictable size 
distributions during coal preparation, 4:25324 (FE-2475-16) 
Production of low-sulfur coal powder from the disintegration of 
coal (Patent), 4:25162 
COAL/CONSUMPTION RATES 
Federal coal leasing and 1985 and 1990 regional coal production 
forecasts (1985 and 1990; forecasting), 4:25355 (DOE/RA-0009) 
COAL/CONTRACTS 
Summary report: conversion to coal in the industrial sector, 
4:26968 (ORNL/TM-6661) 
COAL/CRUSHING 
Developing/modifying coal grinding procedures predictable size 
distributions during coal preparation, 4:25324 (FE-2475-16) 
Practical aspects of comminution, 4:25331 
COAL/DATA COMPILATION 
Sources of energy data for Illinois, 4:26745 (NP-23535) 
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COAL/DEASHING 

De-ashing of coal by oil agglomeration in an experimental 
washing column, 4:25165 

Processes for the production of deashed coal (Patent), 4:25163 

Production of low-sulfur coal powder from the disintegration of 
coal (Patent), 4:25162 

COAL/DEMAND FACTORS 
Short-term coal demand modelling, 4:26777 
COAL/DESULFURIZATION 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June-August, 1977, 4:25238 (FE-2321-T1) 

Process for improving coal (Patent; removal of elemental sulfur 
which interferes with enhancement of magnetic susceptibility of 
other sulfur compounds), 4:25164 

Production of low-sulfur coal powder from the disintegration of 
coal (Patent), 4:25162 

COAL/ENVIRONMENTAL IMPACTS 

Water pollution impacts of the National Energy Plan (Projections 

to 1985 with and without NEP), 4:26677 (ANL/IAPE/TM-78- 


4) 
COAL/FLOTATION 

Influence of feed size distribution on the staged flotation of poorly 

floating coals, 4:25330 
COAL/FLUIDIZED-BED COMBUSTION 

Cyclic use of (I) half-calcined dolomite for removal of hydrogen 
sulfide and (II) magnesium oxide for removal of sulfur dioxide 
from gases at elevated pressure, 4:25221 

Environmental assesment of solid residues from fluidized-bed fuel 
processing. Final report November 1975-December 1977, 
4:25272 (PB-282940) 

Future role of coal as raw material and energy source, 4:26776 

Industrial application of fluidized-bed combustion process: 
FluiDyne Engineering Corporation. Quarterly report, April- 
June 1978, 4:27568 (HCP/T2463-27) 

Miniplant studies of pressurized fluidized-bed coal combustion: 
third annual report. Report for August 1976-1977, 4:25341 (PB- 
284534) 

Technology advances in wood fired gas turbine development, 
4:26206 

COAL/HEAT TREATMENTS 
Process for the preparation of synthetic coking coal, 4:25153 
COAL/HEATING 

Methods for converting coal to a plastic-like condition and feeding 

same to a receiver (Patent), 4:25332 
COAL/HYDROCRACKING 

Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, February 1-April 30,1978, 
4:25231 (FE-1743-53) 

COAL/HYDROGENATION 

Analysis of coal hydrogasification processes. Quarterly technical 
progress report, December 1, 1977-February 28, 1978, 4:25208 
(FE-2565-13) 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June-August, 1977, 4:25238 (FE-2321-T1) 

Development of important molybdena-alumina catalysts for coal 
hydrogenation. Final report, January 1, 1977-December 31, 
1977, 4:25168 (COO-4186-2) 

Project coal hydrogenation in the Saarbergwerke AG, 4:25166 
(AED-Conf-77-565-004) 

RAG/STEAG large pilot plant for the catalytic hydrogenation of 
pit coal, 4:25167 (AED-Conf-77-565-009) 

COAL/IGNITION 
In-situ combustion technology, ignition, and general combustion 
topics, 4:27418 (CONF-780417-) 
COAL/MAGNETIC SUSCEPTIBILITY 
Process for improving coal (Patent), 4:25161 
COAL/MATERIALS HANDLING 

Nuclear assay of coal. Volume 6. Mass flow devices for coal 
handling, 4:25326 

Vertical lift dryer pilot plant design. Final report. Series No. II: 
G-4, 4:25193 (FE-2240-32) 

COAL/MECHANICAL PROPERTIES 
Design optimization in underground coal systems. Interim report, 
April-June 1978, 4:25283 (FE-1231-13) 
COAL/MIXING 
Method to stabilize dried coal, 4:25335 
COAL/PETROLOGY 

Application of coal petrographic methods in petroleum and 

natural gas exploration, 4:25378 (MLM-2558(TR)) 
COAL/PHYSICAL PROPERTIES 
—— advances in wood fired gas turbine development, 


COAL/PRODUCTION 
Federal coal leasing and 1985 and 1990 regional coal production 
forecasts (1985 and 1990; forecasting), 4:25355 (DOE/RA-0009) 
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COAL/QUANTITATIVE CHEMICAL ANALYSIS 
Direct determination of beryllium in NBS SRM 1632 coal by 
flameless atomic absorption, 4:25256 
COAL/REACTION HEAT 
Development of a calorimeter to determine heats of reaction of 
hydrogen with coal and coal slurries, 4:25247 (ANL/CEN/FE- 
78-6) 
COAL/REFLECTIVITY 
Application of coal petrographic methods in petroleum and 
natural gas exploration, 4:25378 (MLM-2558(TR)) 
COAL/SAMPLING 
Design optimization in underground coal systems. Interim report, 
April-June 1978, 4:25283 (FE-1231-13) 
COAL/SORPTIVE PROPERTIES 
LLL in situ coal gasification program. Quarterly progress report, 
April-June 1978, 4:25212 (UCRL-50026-78-2) 
Surface properties of Wyodak coal, 4:25252 (ORNL/MIT-273) 
COAL/STORAGE 
Method to stabilize dried coal, 4:25335 
COAL/SUPPLY AND DEMAND 
The pennsylvania coal model - executive summary. Report on 
Phase 1, 4:25346 (PB-283966) 
The pennsylvania coal model. Report on Phase 1, 4:25347 (PB- 
283967) 
COAL/SURFACE PROPERTIES 
Surface properties of Wyodak coal, 4:25252 (ORNL/MIT-273) 
COAL/TENSILE PROPERTIES 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, January-March 1978, 
4:25325 (FE-2475-19) 
COAL/TRADE 
Coal renaissance, 4:25278 
World coal trade (By country; 1973-1977), 4:25348 
COAL/TRANSPORT 
Summary report: conversion to coal in the industrial sector, 
4:26968 (ORNL/TM-6661) 
The pennsylvania coal model - executive summary. Report on 
Phase 1, 4:25346 (PB-283966) 
The pennsylvania coal model. Report on Phase 1, 4:25347 (PB- 
283967) 
COAL/WEIGHT MEASUREMENT 
Nuclear assay of coal. Volume 6. Mass flow devices for coal 
handling, 4:25326 
COAL DEPOSITS/EVALUATION 
Preliminary report of 1976 drilling of lignites in western North 
Dakota: Adams, Billings, Dunn, Hettinger, McKenzie, Mercer, 
Morton, Oliver, Slope, and Stark Counties, 4:25275 (NP-23276) 
COAL DEPOSITS/EXPLORATION 
Exploratory drilling in the McCAllum coal field, Jackson County, 
Colorado, August-November 1977, 4:25276 (USGS-OFR-77- 


888) 
COAL DEPOSITS/GAMMA-GAMMA LOGGING 
Possibilities of detailed study of coal deposits by the micro 
gamma--gamma logging method in the South Yakutia basin, 
4:25279 
COAL DEPOSITS/GEOLOGIC FAULTS 
Fault swarms in the Greta coal seam, New South Wales, 4:25277 
COAL DEPOSITS/HEATING 
Induction heating of coal in situ (Patent), 4:25216 
COAL DEPOSITS/HYDROLOGY 
Cleat orientation and areal hydraulic anisotropy of a Wyoming 
Coal Aquifer, 4:25280 
Evaluation of the native hydraulic characteristics of the Felix coal 
(Eocene, Wasatch Formation) and associated strata, Hoe Creek 
site, Campbell County, Wyoming (Methods and methods of 
interpretation explained), 4:25213 (UCRL-51992(Rev.1)) 
COAL DEPOSITS/LEASING 
Federal coal leasing and 1985 and 1990 regional coal production 
forecasts (1985 and 1990; forecasting), 4:25355 (DOE/RA-0009) 
COAL DEPOSITS/OWNERSHIP 
Federal coal leasing and 1985 and 1990 regional coal production 
forecasts (1985 and 1990; forecasting), 4:25355 (DOE/RA-0009) 
COAL DEPOSITS/SEISMIC NOISE 
Seismo-acoustic processes for the representation of the breaking 
activities in critically stressed coal deposits, 4:25297 
COAL DEPOSITS/SUBBITUMINOUS COAL 
Cleat orientation and areal hydraulic anisotropy of a Wyoming 
Coal Aquifer, 4:25280 
COAL EXTRACTS/CARBONIZATION 
Manufacture of coke (Patent), 4:25152 
COAL EXTRACTS/FILTRATION 
Manufacture of coke (Patent), 4:25152 
COAL EXTRACTS/HYDROGENATION 
Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, June 1978, 4:25229 (FE-1517-68) 


COAL GASIFICATION/PILOT PLANTS 


Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, May 1978, 4:25230 (FE-1517-T67) 

Project coal hydrogenation in the Saarbergwerke AG, 4:25166 
(AED-Conf-77-565-004) 

COAL FINES/BINDERS 

Method for decreasing dust ejection when charging coking ovens 

with heated coal (Patent), 4:25157 
COAL FINES/COKING 
Method for decreasing dust ejection when charging coking ovens 
with heated coal (Patent), 4:25157 
COAL FINES/COMBUSTION 
Coal burner (Patent), 4:27575 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 

BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COALCON PROCESS 
FW-STOIC PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS PROCESS 
KOPPERS-TOTZEK PROCESS 
LIQUID PHASE METHANATION PROCESS 
LURGI PROCESS 
MERC PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
RILEY-MORGAN PROCESS 
SYNTHANE PROCESS 
WINKLER PROCESS 

Analysis of coal hydrogasification processes. Quarterly technical 
progress report, December 1, 1977-February 28, 1978, 4:25208 
(FE-2565-13) 

Future role of coal as raw material and energy source, 4:26776 

Low NOx combustion concepts for advanced power generation 
systems firing low-Btu gas. Final report June 1973-March 1977, 
4:26196 (PB-282983) 

Predominantly aliphatic lower hydrocarbon materials from 
carbonaceous solids (Patent), 4:25214 

COAL GASIFICATION/ASHES 
Method and device for cleaning synthesis gas (Patent), 4:25220 
COAL GASIFICATION/CHEMICAL EFFLUENTS 

Chemical characteristics of aerosols of cooled, diluted coal 

from cleaned and uncleaned low Btu gas, 4:27757 (LF-58) 
COAL GASIFICATION/CHEMICAL REACTORS 

High mass flux coal gasifier extended run operations: Phase II 
program. Fourth quarterly technical progress report, November 
1977-January 1978 (Rocket combustor type reactors), 4:25190 
(FE-2204-24) 

High mass flux coal gasifier extended run operations: Phase II 
program. Fifth quarterly technical progress report, February- 
April 1978 (Rocket combustor type reactors), 4:25191 (FE-2204- 
28) 

Process design for coal conversion reactors, 4:25176 (CONF- 
781110-15) 

COAL GASIFICATION/COMMERCIALIZATION 

Technical and economic aspects of the Shell/Koppers coal 
gasification process (Shell-Koppers process), 4:25170 (AED- 
Conf-77-565-001) 

COAL GASIFICATION/COMPARATIVE EVALUATIONS 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:25181 (EPA-600/7-77-125a) 

COAL GASIFICATION/DEMONSTRATION PLANTS 

Coal demonstration plants. Quarterly report, October-December 
1977, 4:25179 (DOE/ET-0027/4) 

Phase I: the pipeline gas demonstration plant. Transportation 
report, 4:25204 (FE-2542-5) 

COAL GASIFICATION/DEMONSTRATION PROGRAMS 

Invitation of the EC to tender for fuel gasifaction and liquefaction, 
4:25357 

COAL GASIFICATION/EFFICIENCY 

Chances of gasification processes for coal conversion in power 
plants, 4:25169 (AED-Conf-77-564-003) 

COAL GASIFICATION/FEASIBILITY STUDIES 

Coal gasification in swirling flows: facility design and preliminary 
experimental results, 4:25175 (CONF-780417-) 

COAL GASIFICATION/HEALTH HAZARDS 

Recommended health and safety guidelines for coal gasification 

pilot plants, 4:25351 (EPA-600/7-78-007) 
COAL GASIFICATION/PILOT PLANTS 

Recommended health and safety guidelines for coal gasification 
pilot plants, 4:25351 (EPA-600/7-78-007) 

Technical and economic aspects of the Shell/Koppers coal 
gasification process (Shell-Koppers process), 4:25170 (AED- 
Conf-77-565-001) 





COAL GASIFICATION/PLANNING 


COAL GASIFICATION/PLANNING 

Technical and economic aspects of the Shell/Koppers coal 
gasification process (Shell-Koppers process), 4:25170 (AED- 
Conf-77-565-001) 

COAL GASIFICATION/RESEARCH PROGRAMS 

Gasification of brown coal to synthesis and reduction gas, 4:25172 

(AED-CONF-77-565-006) 
COAL GASIFICATION/REVIEWS 

Chances of gasification processes for coal conversion in power 

plants, 4:25169 (AED-Conf-77-564-003) 
COAL GASIFICATION/SAFETY 
Recommended health and safety guidelines for coal gasification 
pilot plants, 4:25351 (EPA-600/7-78-007) 
COAL GASIFICATION PLANTS 
Combined coal gasification and MHD-steam powar plant, 4:26828 
COAL GASIFICATION PLANTS/DESIGN 

Conceptual design of a coal to methanol commercial plant. 
Quarterly technical progress report, October 25, 1976-January 
28, 1977, 4:25771 (FE-2416-8) 

Development of a fast fluid bed gasifer. Phase I, Task II. 
Quarterly progress report, January-March 1978, 4:25202 (FE- 
2361-27) 

COAL GASIFICATION PLANTS/ENGINEERING 

Advanced coal gasification system for electric power generation. 
Second quarterly progress report, FY-1978, January 1-March 
31, 1978, 4:25187 (FE-1514-84) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL 

IMPACTS 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:25181 (EPA-600/7-77-125a) 

COAL GASIFICATION PLANTS/EQUIPMENT 

Coal gasification plant (Patent; slagging gasifiers), 4:25215 

Vertical lift dryer pilot plant design. Final report. Series No. II: 
G-4, 4:25193 (FE-2240-32) 

COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Coal feeder development program. Monthly progress report 40 
(Kinetic extruder), 4:25188 (FE-1792-50) 

Methods for converting coal to a plastic-like condition and feeding 
same to a receiver (Patent), 4:25332 

Slurry injection nozzle for vertical lift dryer. Final report. Series 
No. II: G-5, 4:25194 (FE-2240-92) 

COAL GASIFICATION PLANTS/HEAT TRANSFER 

Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, April-June 1978, 4:25192 (FE- 
2210-29) 

COAL GASIFICATION PLANTS/MAINTENANCE 

Coal gasification plant (Patent; slagging gasifiers), 4:25215 

COAL GASIFICATION PLANTS/MATERIALS 

Advanced coal gasification system for electric power generation. 
Second quarterly progress report, FY-1978, January 1-March 
31, 1978, 4:25187 (FE-1514-84) 

Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 

COAL GASIFICATION PLANTS/REFRACTORIES 

Chemical and physical stability of refractories for use in coal 
gasification. Second annual progress report, May 1, 1977-April 
30, 1978, 4:25177 (COO-2904-8) 

Study of heat transfer through refractory lined gasifier vessel 
= * alae progress report, April-June 1978, 4:25192 (FE- 

COAL GASIFICATION PLANTS/SIMULATION 

Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, April- 
June 1978, 4:25199 (FE-2338-10) 

Systems studies of coal conversion processes using a reference 
simulator. Quarterly report, April 1-June 30, 1978, 4:25197 (FE- 
2275-8) 

COAL GASIFICATION PLANTS/SITE SELECTION 

Phase I: the Pipeline Gas Demonstration Plant. Water resources 
report, 4:25205 (FE-2542-9) 

Phase I: the pipeline gas demonstration plant. Transportation 
report, 4:25204 (FE-2542-5) 

COAL GASIFICATION PLANTS/WASTE WATER 
Design of treatability studies on Hygas coal gasification pilot plant 
wastewaters, 4:25261 (FE-2496-13) 
COAL INDUSTRY 
UK expands search for coal reserves, 4:25308 
COAL INDUSTRY/ACCIDENTS 

Raising social working capacity through decrease in sickness and 

accidents, 4:26775 
COAL INDUSTRY/DATA PROCESSING 

Rational use of EDP through division of labor in the development 
standarized data processing projects in the coal and energy 
industries, 4:26774 
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COAL INDUSTRY/ECONOMIC IMPACT 
Social and economic impacts of increased coal production, 
4:26773 
COAL INDUSTRY/MANPOWER 
Interim report: basic employment skill training project, 4:25352 
(ORAU-152) 
Social Science Energy Review: a quarterly publication. Vol. 1, 
No. 1, 4:26669 (C' 287-7) 
COAL INDUSTRY/PUMPS 
Pumping in the coal industry, 4:25328 
COAL INDUSTRY/SOCIAL IMPACT 
Social and economic impacts of increased coal production, 
4:26773 
COAL LIQUEFACTION 
See also COSTEAM PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
Future role of coal as raw material and energy source, 4:26776 
COAL LIQUEFACTION/BENCH-SCALE EXPERIMENTS 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1978, 4:25234 (FE-2047-8) 
COAL LIQUEFACTION/CATALYSTS 
Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, June-August, 1577, 4:25238 (FE-2321-T1) 
COAL LIQUEFACTION/CHEMICAL REACTORS 
Process design for coal conversion reactors, 4:25176 (CONF- 
781110-15) 
COAL LIQUEFACTION/DEMONSTRATION PLANTS 
Coal demonstration plants. Quarterly report, October-December 
1977, 4:25179 (DOE/ET-0027/4) 
COAL LIQUEFACTION/DEMONSTRATION PROGRAMS 
Invitation of the EC to tender for fuel gasifaction and liquefaction, 


COAL LIQUEFACTION/EQUIPMENT 
Coal liquefaction test center. Quarterly technical progress report, 
January-March 1978 (Cresap Pilot Plant), 4:25228 (FE-1517-67) 
COAL LIQUEFACTION/RESIDUES 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 4:25250 (EPRI-AF-832) 
COAL LIQUEFACTION/TEST FACILITIES 
Coal liquefaction test center. Quarterly technical progress report, 
January-March 1978 (Cresap Pilot Plant), 4:25228 (FE-1517-67) 
COAL LIQUEFACTION P. /ECONOMICS 
EDS coal liquefaction process development phase IV. Quarter] 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 
COAL LIQUEFACTION PLANTS/ENGINEERING 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12 
COAL LIQUEFACTION PLANTS/EQUIPMENT 
Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, June 1978, 4:25229 (FE-1517-68) 
Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, May 1978, 4:25230 (FE- 1517-67) 
COAL LIQUEFACTION PLANTS/FUEL FEEDING SYSTEMS 
Methods for converting coal to a plastic-like condition and feeding 
same to a receiver (Patent), 4:25332 
COAL LIQUEFACTION PLANTS/OPTIMIZATION 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12 
COAL LIQUEFACTION PLANTS/PERFORMANCE TESTING 
Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, June 1978, 4:25229 (FE-1517-68) 
COAL LIQUEFACTION PLANTS/PUMPS 
Evaluation of pump materials in coal liquefaction service, 4:25227 
(FE-1517-65) 
COAL LIQUEFACTION PLANTS/SITE SELECTION 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 


(FE-2893-12) 
COAL LIQUEFACTION PLANTS/VALVES 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Relative chemical composition of selected synthetic crudes, 
4:25249 (CONF-781150-4) 
COAL LIQUIDS/COMBUSTION 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12 
COAL LIQUIDS/DEASHING 
Coalcon process review. R and D interim report No. 3, 4:25241 
(ORNL/ SUB-7186/16) 
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Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Monthly technical 
progress report, August 1978, 4:25237 (FE-2270-37) 

COAL LIQUIDS/DESULFURIZATION 

Coalcon process review. R and D interim report No. 3, 4:25241 
(ORNL/SUB-7186/16) 

Magnetic separation of mineral matter from coal liquids. Final 
report, 4:25159 (EPRI-AF-875) 

COAL LIQUIDS/FILTRATION 

Filtration equipment development for coal liquids. Final report, 
4:25158 (EPRI-AF-852) 

Filtration process and equipment studies for coal liquefaction 
processes. Quarterly report, March-June 1978, 4:25232 (FE- 
2007-50) 

Solvent refined coal (SRC) process operation of SRC pilot plant 
at Wilsonville, Alabama. Annual report, January-December 
1977, 4:25224 (EPRI-AF-867) 

COAL LIQUIDS/FRACTIONATION 

Coal liquefaction test center. Quarterly technical progress report, 
January-March 1978, 4:25228 (FE-1517-67) 

Relative chemical composition of selected synthetic crudes, 
4:25249 (CONF-781150-4) 

COAL LIQUIDS/HYDROCRACKING 

Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, February 1-April 30,1978, 
4:25231 (FE-1743-53) 

COAL LIQUIDS/HYDROGENATION 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 

EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 

Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1977-January 1978, 4:25225 (EPRI- 
AF-873) 

COAL LIQUIDS/PHASE STUDIES 

Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, June 16-September 15, 1978, 4:25251 
(FE-2278-10 

COAL LIQUIDS/PHYSICAL PROPERTIES 

Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, June 16-September 15, 1978, 4:25251 
(FE-2278-10) 

COAL LIQUIDS/PURIFICATION 

Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1978, 4:25234 (FE-2047-8) 

Coal liquefaction test center. Quarterly technical progress report, 
January-March 1978, 4:25228 (FE-1517-67) 

COAL LIQUIDS/REFINING 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 

Coalcon process review. R and D interim report No. 3, 4:25241 
(ORNL/SUB-7186/16) 

Computer model for refinery operations with emphasis on jet fuel 
production Volume III. Detailed systems and programming 
documentation. Final report, 4:25417 (N-78-25235) 

Conceptual design for advanced coal liquefaction commercial 
plant. Final report, additional studies, 4:25235 (FE-2251-52) 

EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 

Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1977-January 1978, 4:25225 (EPRI- 
AF-873) 

COAL MINERS/AUTOMATION 

Effects of mechanization on the humanization of work in coal 

mines, 4:25300 
COAL MINERS/EDUCATION 
Interim report: basic employment skill training project, 4:25352 
(ORAU-152) 

COAL MINERS/INJURIES 

Mine Injuries and Worktime, Quarterly, 4:25354 
COAL MINERS/MANAGEMENT 

Computerised job allocation in Belgium coal mining, 4:25310 
COAL MINERS/ORGANIZING 

Computerised job allocation in Belgium coal mining, 4:25310 
COAL MINERS/RESPIRATORS 

Testing program for mining coal in an oxygen free atmosphere. 
Vol. II. Appendices. Final report, 4:25285 (PB-282752) 

COAL MINERS/WORKING CONDITIONS 

Effects of mechanization on the humanization of work in coal 
mines, 4:25300 

Methods for the lithological-facial predition of the development 
conditions for coal mines (Book), 4:25323 

COAL MINES/ACCIDENTS 
Mine Injuries and Worktime, Quarterly, 4:25354 


COAL PREPARATION/GRINDING MACHINES 


COAL MINES/DEGASSING 
Increasing face output by planned pre-drainage, 4:25303 
COAL MINES/EXPLOSIONS 
Extinguishing agents for mine face gas explosions. Report of 
investigations, 4:25288 (PB-283878) 
COAL MINES/PLANNING 
Assessing the impact of coalfield development (NE 
Leicestershire), 4:25293 
Methods for the lithological-facial predition of the development 
conditions for coal mines (Book), 4:25323 
COAL MINES/POWER DEMAND 
Lowering power supply costs in mines, 4:25304 
COAL MINES/REENTRY 
Sealing, re-opening, and recovery of Aberdare North Colliery, 
N.S.W., following the occurrence of a spontaneous heating, 
4:25294 
COAL MINES/ROOF BOLTS 
Test of inorganic replacements for resins. Summary report June 
1975-September 1976, 4:25289 (PB-283963) 
COAL MINES/ROOFS 
Humidity: a cyclic effect in coal mine roof stability. Report of 
investigations, 4:25286 (PB-283741) 
COAL MINES/SEALS 
Sealing, re-opening, and recovery of Aberdare North Colliery, 
N.S.W., following the occurrence of a spontaneous heating, 
4:25294 
COAL MINES/TUNNELS 
Comparative analyses and planning bases derived from operational 
observations in roadways, 4:25302 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/DIESEL ENGINES 
Problems with diesel drives underground, 4:25318 
COAL MINING/DUSTS 
Dust formation during operation of a mining combine in longwall 
mining with productivity greater than 1000 tons of coal per day, 
4:25321 
COAL MINING/ECONOMIC IMPACT 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local ais 4:25345 (NP-23460) 
COAL MINING/FLOTATIO 
Dewatering tailings with a caaliailie — press, 4:25263 
COAL MINING/LAND RECLAMATIO 
Changing scene highlights III, 4:28600 (15-4448) 
COAL MINING/MINERAL WASTES 
Limits of usability of coal waste as a fuel for coal-dust boilers, 
4:25343 
COAL MINING/MINING EQUIPMENT 
Dynamic properties of the non-lincar drive system of a coal- 
mining combine with a damping device, 4:25322 
COAL MINING/SOCIAL IMPACT 
Program plan for performing social impact assessment: a case 
study of coal development in the Powder River region, 4:25270 
(BNWL-2084(RAP-7)) 
COAL MINING/SOCIAL SERVICES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
COAL MINING/SOLID WASTES 
Dewatering tailings with a continuous belt press, 4:25263 
COAL MINING/SPOIL BANKS 
Macoupin County revegetation research: p' 
-_ for the 1977 growing season, 4: 24876 16 (ANCARE-TM 


COAL MINING/SURFACE MINING 
Fluvial sediment study of Fishtrap and Dewey Lakes d: 
basins, Kentucky - Virginia, 4:27889 (AD-A-036573) 
COAL MINING/TAXES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
COAL MINING/TRANSPORTATION SYSTEMS 
Radio-operated remote control systems for mines, 4:25313 
Switch-points block control with track signalling, 4:25312 
COAL MINING/UNDERGROUND MINING 
Fluvial sediment study of Fishtrap and Dewey Lakes d 
basins, Kentucky - Virginia, 4:27889 aaa 6; 
COAL MINING/WASTE PROCESSIN 
Dewatering tailings with a continuous it press, 4:25263 
COAL PREPARATION 
State of coal preparation techniques in Poland, 4:25333 
COAL PREPARATION/GRINDING MACHINES 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, January-March 1978, 
4:25325 (FE-2475-19) 





COAL PREPARATION/MAGNETIC SEPARATORS 


Developing/modifying coal grinding procedures predictable size 
distributions during coal p tion, 4:25324 2475-16) 
COAL PREPARATION/MAG C SEPARATORS 
Process for im: roving coal (Patent; removal of elemental sulfur 
which isieeliate with enhancement of magnetic susceptibility of 
other sulfur compounds), 4:25164 
Process for improving coal (Patent), 4:25161 
COAL PREPARATION PLANTS/DESIGN 
Durnacol coal-preparation plant, 4:25327 
COAL PREPARATION PLANTS/FLOWSHEETS 
Van Dyks Drift now top SA coal exporter, 4:25307 
COAL PREPARATION PLANTS/MINERAL WASTES 
Limits = usability of coal waste as a fuel for coal-dust boilers, 
4:2534 
COAL PREPARATION PLANTS/PERFORMANCE TESTING 
Durnacol coal-preparation plant, 4:25327 
COAL TAR/CARBONIZATION 
Process for prepari = coal pitch coke, 4:25154 
COAL TA URIFI ATION 
Process for preparing needle coal pitch coke, 4:25154 
COALCON PROCESS/ECONOMICS 
Coalcon process review. R and D interim report No. 3 (Special 
DOE review re desulfurization and deashing economics, etc.), 
4:25241 (ORNL/SUB-7186/16) 
COALCON PROCESS/EVALUATION 
Coalcon process review. R and D interim report No. 3 (Special 
DOE review re desulfurization and deashing economics, etc.), 
4:25241 (ORNL/SUB-7186/16) 
AL-DERIVED LIQUIDS 


See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/SEED RECOVERY 
Evaluation of available MHD seed-regeneration processes on the 
basis of energy considerations, 4:26830 (ANL/MHD-78-4) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
MHD ETF 150 MW reference design and cost report, 4:26827 
(FE-2363-3) 
COASTAL REGIONS/ECONOMIC DEVELOPMENT 
State of Rhode Island Coastal Management Program and final 
environmental impact statement, 4:27956 (PB-283424) 
State of Wisconsin Coastal Management Program and final impact 
statement, 4:27955 (PB-283423) 
COASTAL REGIONS/ENERGY SOURCE DEVELOPMENT 
State of Rhode Island Coastal Management Program and final 
environmental impact statement, 4:27956 (PB-283424) 
State of Wisconsin Coastal Management Program and final impact 
statement, 4:27955 (PB-283423) 
COASTAL REGIONS/WIND 
Effects of changes in upwind surface characteristics of mean wind 
s and turbulence near a coastline, 4:27736 (BNL-25178) 
COASTAL WATERS/SURFACE AIR 
Atmospheric dispersion over water near shoreline environments 
(Dispersion coefficients to be used in monitoring transport of 
llutants from offshore power plants), 4:27737 (CONF-790101- 


COASTAL WATERS/WIND 
Effects of changes in upwind surface characteristics of mean wind 
s and turbulence near a coastline, 4:27736 (BNL-25178) 
COATED FUEL PARTICLES/COATINGS 
Direct measurement of Bacon ae factors on pyrocarbon 
coatings — on fuel particles for the high temperature 
reactor, 4:25602 
COATED FUEL PARTICLES/DECOMPOSITION 
HTGR fuel rod deconsolidation, 4:26341 (ORNL/TM-6426) 
COATED FUEL PARTICLES/PERFORMANCE TESTING 
Postirradiation examination of recycle test elements from the 
Peach Bottom Reactor, 4:26339 (ORNL-5422) 
peg dt FUEL PARTICLES/PHYSICAL RADIATION 


Postirradiation examination of recycle test elements from the 
Peach Bottom Reactor, 4:26339 (ORNL-5422) 
COATINGS 
See also BLACK COATINGS 
ENAMELS 


PAINTS 
COATINGS/PHYSICAL RADIATION EFFECTS 
vie 2607) damage resistance of laser coatings, 4:28561 (LA-UR- 
COBALT/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
COBALT/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
COBALT/HALIDES 
a + temperature vapors. VIII. Transition metal dihalides, 
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COBALT/MULTI-ELEMENT ANALYSIS 

Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 

COBALT/QUANTITATIVE CHEMICAL ANALYSIS 

Determination of trace and minor elements in the combustible 

fraction of urban refuse, 4:27800 
COBALT 60/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress — October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

COBALT 60/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress —_ October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

COBALT 60/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NV 0-0369-35) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

COBALT 60/RADIOECOLOGICAL CONCENTRATION 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
COBALT 60/RADIONUCLIDE MIGRATION 
Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 
Monitoring of marine sediments, 4:27935 (KURRI-TR-154) 
COBALT 60/REMOVAL 
Removal of radiocobalt ion in waste water by oxine-impregnated 
activated charcoal. Part II: column experiments, 4:25648 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
COBALT ALLOYS/AMORPHOUS STATE 
New amorphous MoyeCos« alloy prepared by high-rate sputter 
deposition, 4:27070 
COBALT ALLOYS/CRACKING 
Hydrogen embrittlement of thermomechanically treated 18Ni 


ae ee 4:27214 
COBALT ALLOYS/STRESS CORROSION 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
COBALT BASE ALLOYS 
See also STELLITE 
COBALT BASE ALLOYS/MANUFACTURING 
Cobalt-base sintered alloy (Patent; varying percentages of Cr, W, 
Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
COBALT COMPLEXES/CRYSTAL STRUCTURE 
Tris(ethylenediamine)cobalt(III) 
tetrakis(isothiocyanato)cobaltate(II) nitrate, 4:27350 
COBALT COMPOUNDS/ADSORPTION 
Removal of radiocobalt ion in waste water by oxine-impregnated 
activated charcoal. Part II: column experiments, 4:25648 
COBALT OXIDES/CATALYTIC EFFECTS 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 
NUTS/RADIOACTIVITY 


Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0 69-45) 
IENERATION/COMMERCIALIZATION 
DOE/ERD commercialization Phase III planning, 4:26706 


E/ERD-0003 
ENERATION INOMICS 
Potential for cogeneration of heat and electricity in California 
industry, phase 1. Final raeets 4:26178 (N-78-25536) 
CO-GENERATION/EFFI CY 
CO-generation, 4:26971 
CO-GENERATION/ENVIRONMENTAL EFFECTS 
Potential for cogeneration of heat and electricity in California 
industry, phase 1. Final report, 4:26178 (N-78-25536) 
CO-GENERATION/ENVIRONMENTAL IMPACTS 
Cogeneration: commercialization Phase III planning, 4:26706 
E/ERD-0003) 
CO-GENERATION/FEASIBILITY STUDIES 
Potential for cogeneration of heat and electricity in California 
industry, phase 1. Final report, 4:26178 (N-78-25536) 
CO-GENERATION/RECOMMENDATIONS 
San" its benefits to New England (Book), 4:26710 (TID- 
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COHERENT RADIATION/STATISTICS 
Statistical study of solar radiation, 4:25821 (CONF-730747-(E)) 
COKE/DESULFURIZATION 
Desulphurization of a fluid coke similar to the athabasca oil sands 
coke, 4:25525 
COKE/MANUFACTURING 
Manufacture of coke (Patent), 4:25152 
COKE/QUENCHING 
Method of restraining emission from coke quenching equipment 
(Patent), 4:25155 
COKE OVENS/CORROSION 
Corrosion in coking plants, 4:25156 
COLLECTIVE ACCELERATORS/BEAM DYNAMICS 
Beam voltage and current parameter study for the autoresonant 
acceleration proof-of-principle experiment, 4:27613 (LA-7568- 
MS 


) 
COLLECTIVE ACCELERATORS/FEASIBILITY STUDIES 
Experiments and scaling of the IFA, 4:27611 (SAND-78-0606C) 
COLLECTIVE ACCELERATORS/PERFORMANCE 
Beam voltage and current parameter study for the autoresonant 
acceleration proof-of-principle experiment, 4:27613 (LA-7568- 
MS) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Atomic reaction rates in H~ and D™ plasmas, 4:28472 (UCID- 
18031) 
COLLISIONAL PLASMA/IMPURITIES 
Transport of a trace impurity in a dirty plasma in the Pfirsch- 
Schlueter regime, 4:28479 (GA-A-15131) 
COLLISIONLESS PLASMA/DISTURBANCES 
Linearized analysis of inhomogeneous plasma equilibria: General 
theory, 4:28509 
COLLISIONLESS PLASMA/DRIFT INSTABILITY 
Unstable drift waves in a sheared magnetic field, 4:28499 (PPPL- 


1519) 
COLORADO/COAL DEPOSITS 
Exploratory drilling in the McCAllum coal field, Jackson County, 
Colorado, August-November 1977, 4:25276 (USGS-OFR-77- 


888) 
COLORADO/GEOTHERMAL WELLS 
Geothermal reservoir assessment and confirmation program for 
direct heat application. Annual report, June 26, 1977-December 
31, 1978, 4:26133 (IDO-1678-3) 
COLORADO/WATER RESOURCES 
Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins region. Project completion report 1 March 
1973-28 February 1975, 4:27885 (PB-282563) 
COLORADO RIVER BASIN/WATER RESOURCES 
Water available for energy: Upper Colorado River Basin, 4:25274 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/ECONOMICS 
Combined photovoltaic and thermal hybrid collector systems, 
4:25875 (COO-4577-3) 
COMBINED COLLECTORS/OPTIMIZATION 
Role of _—— selectivity in hybrid solar energy conversion, 
4:2591 
COMBINED COLLECTORS/PERFORMANCE 
Combined photovoltaic and thermal hybrid collector systems, 
4:25875 (COO-4577-3) 
High temperature operation of two-junction photovoltaic 
converters, 4:25904 (SAND-78-1583C) 
COMBINED COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Role of _—e selectivity in hybrid solar energy conversion, 
4:2591 


COMBINED-CYCLE POWER PLANTS 
Combined gas and steam power plant with natural gas firing, 
4:26198 
COMBINED-CYCLE POWER PLANTS/COAL 
GASIFICATION 
Combined coal gasification and MHD-steam powar plant, 4:26828 
Fuel gas environmental impact. Final report sep 76-dec 77, 
4:26236 (PB-284175) 
COMBINED-CYCLE POWER PLANTS/COAL-FIRED MHD 
GENERATORS 
Combined coal gasification and MHD-steam powar plant, 4:26828 
COMBINED-CYCLE POWER PLANTS/CONSTRUCTION 
Planning and construction of the 420 MW combined unit for the 
Lausward power plant of the Stadtwerke Duesseldorf A.G., 
4:26199 


COMBINED-CYCLE POWER PLANTS/DESIGN 

Combined cycle power plant with atmospheric fluidized bed 
combustor (Patent), 4:26197 

Conversion of Rapid City Pilot Plant: Phase II, preliminary 
detailed design. Volume I. Summary, test programs, 
environmental assessment, gasifier control, and oxygen 
conversion. Phase II, final report, December 15, 1977-August 
15, 1978 (Westinghouse), 4:25180 (E-2561-2(Vol.1)) 

COMBINED-CYCLE POWER PLANTS/FLUE GAS 

Fuel gas environmental impact. Final report sep 76-dec 77, 
4:26236 (PB-284175) 

Low NOx combustion concepts for advanced power generation 
systems firing low-Btu gas. Final report June 1973-March 1977, 
4:26196 (PB-282983) 

COMBINED-CYCLE POWER PLANTS/MATHEMATICAL 

MODELS 

Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1 January-31 March 1978, 4:26195 (MIT-2295T18- 


7) 
COMBINED-CYCLE POWER PLANTS/PLANNING 
Planning and construction of the 420 MW combined unit for the 
Lausward power plant of the Stadtwerke Duesseldorf A.G., 
4:26199 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
REVERSE COMBUSTION 
COMBUSTION/CHEMICAL EFFLUENTS 
Water pollution impacts of the National Energy bry 
to 1985 with and without NEP), 4:26677 (ANL/IAPE/TM.78- 


4) 
COMBUSTION/MATHEMATICAL MODELS 

In-situ combustion technology, ignition, and general combustion 
topics, 4:27418 (CONF-780417-) 

COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 
Low emission combustion chamber (Patent), 4:27574 
COMBUSTION KINETICS/MONITORING 
Combustion monitor (Patent), 4:26208 
COMBUSTION PRODUCTS/AIR POLLUTION 

Inventory of combustion-related emissions from stationary 
(second update). Report for July 1974-Apr 1978, 4:27769 (PB- 
282428) 

COMBUSTION PRODUCTS/CHEMICAL ANALYSIS 

Gas chromatographic determination of nitrogenous species in 
combustion products, 4:27312 (CONF-780417-) 

Source assessment: coal-fired residential combustion equipment 
field tests, June 1977. Task report September 1975-May 1978, 
4:27771 (PB-283699) 

COMBUSTION PRODUCTS/DESULFURIZATION 

Cyclic use of (I) half-calcined dolomite for removal of hydrogen 
sulfide and (II) magnesium oxide for removal of sulfur dioxide 
from gases at elevated pressure, 4:25221 

COMBUSTION PRODUCTS/GAS CHROMATOGRAPHY 

Measurement of sulfurous —yos > from recirculati 

hydrocarbon flames, 4:25750 (CONF-780417-) 
COMBUSTION PRODUCTS/LASER SPECTROSCOPY 

Investigation of saturated laser fluorescence and CARS 
spectroscopic techniques for combustion Final 
report October 1976-January 1978, 4:27429 (PB-283819) 

COMBUSTION PRODUCTS/MASS SPECTROSCOPY 

Polycyclic aromates and benzene in the waste gases of household 

ovens. Pt. 1. Oil ovens, 4:25442 
COMBUSTION PRODUCTS/PARTICLE 

Nonideal effects in laser diagnostics of combustion particulates, 
4:27416 (CONF-780417-) 

COMBUSTION PRODUCTS/RAMAN SPECTRA 

Investigation of saturated laser fluorescence and CARS 
spectroscopic techniques for combustion diagnostics. Final 
report October 1976-Jan’ 1978, 4:27429 (PB-283819) 

COMBUSTION PRODUCTS ‘CLING 

Disposal of Navy colored smoke compositions and identification 
of products of combustion. Interim rt 1 October 1976-30 
September 1977, 4:27001 (AD-A-056274) 

COMBUSTION PRODUCTS/SAMPLING 

Measurement of sulfurous pollutants from recirculating 

hydrocarbon flames, 4:25750 (CONF-780417-) 
COMBUSTION PRODUCTS/TEMPERATURE MONITORING 
Laser fluorescence temperature measurements, 4:27427 (CONF- 
780417-) 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 





COMBUSTORS/AIR POLLUTION ABATEMENT 


COMBUSTORS/AIR POLLUTION ABATEMENT 
Modeling of pollutant production in a NASA swirl-can 
combustor, 4:27564 (CONF-780417-) 
COMBUSTORS/AIR POLLUTION CONTROL 
Method of burning a fossil fuel (PATENT), 4:27572 
COMBUSTORS/DESIGN 

Modeling of pollutant production in a NASA swirl-can 

combustor, 4:27564 (CONF-780417-) 
COMBUSTORS/MATHEMATICAL MODELS 
Modeling of pollutant production in a NASA swirl-can 
combustor, 4:27564 (CONF-780417-) 

COMBUSTORS/OPERATION 

Method of burning a fossil fuel (PATENT), 4:27572 
COMMERCIAL BUILDINGS/ENERGY MANAGEMENT 

Fuel costs are less with building automation, 4:26953 
COMMERCIAL BUILDINGS/HEAT RECOVERY 

UIPMENT 

Heat recovery apparatus (Patent), 4:26999 
COMMERCIAL BUILDINGS/TEMPERATURE CONTROL 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Authorities: need, rationale, operation, 
4:26719 (DOE/ERA-0048) 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Economic analysis, 4:26718 (DOE/ 
ERA-0047) 

COMMERCIAL SECTOR/ENERGY DEMAND 

Fuel choice and aggregate energy demand in the commercial 

sector, 4:26746 (ORNL/CON-27) 
COMMERCIAL SECTOR/FUELS 

Fuel choice and aggregate energy demand in the commercial 

sector, 4:26746 (ORNL/CON-27) 
COMMERCIAL SECTOR/SOLAR PROCESS HEAT 

Process heat in California: applications and potential for solar 
energy in the industrial, agricultural and commercial sectors, 
4:26043 (N-78-25535) 

COMMON MARKET/BILATERAL AGREEMENTS 
EEC policies and OPEC involvement in downstream activities: 
prospects for cooperation, 4:26778 
COMMON MARKET/ENERGY CONSERVATION 
Invitation of the EC to tender for energy conservation, 4:26732 
COMMON MARKET/ENERGY POLICY 

Invitation of the EC to tender for fuel gasifaction and liquefaction, 
4:25357 

Invitation of the EC to tender for energy conservation, 4:26732 

COMMUNITIES/PLANNING 

Social policy and normative theories of town planning: the 

implications of planning policies and legislation, 4:26674 
COMMUNITIES/SOLAR THERMAL POWER PLANTS 
Interim report on small power systems study, 4:25940 (SAN-1101/ 
PA2-20) 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/THERMOELECTRIC 
PROPERTIES 
Thermoelectric properties of composite materials, 4:27274 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/DESIGN 
Sonia system (Patent), 4:26088 
COMPOUND-NUCLEUS REACTIONS/S MATRIX 

Fluctuation effects on average cross sections in compound, direct 

and doorway state resonance reactions, 4:28398 (CONF-790123- 


2) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/HEAT 
STORAGE 
Heat and mass flow analysis of packed-bed thermal regenerators, 
4:26623 (CAES-9) 
COMPRESSED AIR STORAGE POWER PLANTS/DESIGN 
Design of optimum compressed air energy storage systems, 
4:26616 (CONF-7811101-1) 
COMPRESSORS 
See also TURBOMACHINERY 
COMPRESSORS/ENERGY EFFICIENCY 
Improved-efficiency compressors for air conditioning, 4:26853 
(CONF-780238-) 
New approach to improved-efficiency compressors for household 
refrigerators and freezers, 4:26899 (CONF-780238-) 
New concept for improved-efficiency compressors for household 
refrigerators and freezers, 4:26900 (CONF-780238-) 
COMPRESSORS/PERFORMANCE 
Problems in connection with heat pump compressors and solving 
them with modern calculation methods (In German), 4:26849 
(AED-CONF-77-263-006) 
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COMPRESSORS/TESTING 
Progress report -- AHAM standard on hours of operation for 
room air conditioners, 4:26898 (CONF-780238-) 
COMPRESSORS/VALVES 
Coal liquefaction pilot plant, Cresap, West Virginia. Monthly 
technical progress report, June 1978, 4:25229 (FE-1517-68) 
COMPUTER CODES 
See also TRANSLATORS 
Backscatter ionogram inversion by ray tracing methods. Final 
technical report 1 January-31 December 1977, 4:28233 (AD-A- 
057274) 
EKS modular system of programs for the evaluation of integral 
experiments, 4:26503 (INIS-mf-4043) 
TEK11 graphics user’s guide, 4:28481 (ORNL/TM-6546) 
COMPUTER CODES/A CODES 
ANGEL: a conversational program for nuclear fuel element 
scanning by Ge(Li) gamma spectroscopy, 4:27325 
Input data instructions - simplified documentation of the computer 
program ANSYS. Report for 10 June 1976-31 March 1978 
(Protection barrier elastoplastic analysis), 4:26529 (PB-284193) 
Sample problems for the novice user of the AMPX-II system (For 
Fc nerating coupled multigroup neutron--gamma libraries, in 
ORTRAN IV for IBM 360/91), 4:28411 (ORNL/CSD/TM- 


72) 
COMPUTER CODES/B CODES 

Comparison of beam deposition for three neutral beam injection 
codes, 4:28542 (ORNL/TM-6550) 

Effects of man’s residence inside building structures on radiation 
doses from routine releases of radionuclides to the atmosphere, 
4:28096 (ORNL/TM-6526) 

COMPUTER CODES/C CODES 

Approximate solutions of the two-dimensional integral transport 
equation by collision probability methods (Interface current 
formalism), 4:28416 (CEA-CONF-3952) 

Cartographic base files at Lawrence Berkeley Laboratory: 1978 
inventory (For CARTE), 4:28646 (LBL-8707) 

CONCEPT-S user’s manual (Power plant costs), 4:26423 (ORNL- 
5470) 

Development and preliminary verification of CORTAC-3D 
(LMFBR), 4:26374 (GEFR-00396) 

Us3Os production cost analysis study (CASHFLOW), 4:25566 
(EPRI-EA-730(Vol.3)) 

COMPUTER CODES/D CODES 
Capacitance matrix methods for the Helmholtz equation on 
eneral three-dimensional regions (DPOLE, driver program for 
ELM3D, which solves Dirichlet problem of bounded 3D 
egion imbedded in unit cube, in CDC ANSI FORTRAN for 
CDC 6600, CDC 7600, Amdahl 470V/6), 4:28610 (COO-3077- 
155 

DEC/SOL: solution of dense systems of linear algebraic equations 
(In Fortran IV and compass for CDC 7600; DECST and 
SOLST for CDC STAR), 4:28623 (UCID-30137(Rev.1)) 

Unfolding of spectra with continuum and discrete components 

ELPHI Code; MAZNAI code; MAZAS code), 4:27661 
COMPUTER CODES/F CODES 

Comparison of beam 2 for _— neutral beam injection 
codes, 4:28542 (ORNL/TM-6550 

Fission gas release (FGASRL) (BWR: PWR), 4:26293 (CDAP- 
TR-010(Rev.)) 

Graphic representation of pressure condition in district heating 
systems, 4:27011 

Plume simulation model FOG description of the program and 
input (Atmospheric transport of plumes from cooling towers), 
4:27850 (ANL-Trans-1157) 

User’s guide for the JULIET module of the FORSS sensitivity 
rt ioe analysis code system, 4:28419 (ORNL/TM- 


COMPUTER CODES/G CODES 
GAPCON-THERMAL-3 verification and comparison to in- 
reactor data (Thermo-mechanical behavior of oxide fuel rods), 
4:26469 (PNL-2435) 
COMPUTER CODES/H CODES 
Capacitance matrix methods for the Helmholtz equation on 
— three-dimensional regions (DPOLE, driver program for 
ELM3D, which solves Dirichlet problem of bounded 3D 
region imbedded in unit cube, in CDC ANSI FORTRAN for 
is) 6600, CDC 7600, Amdahl 470V/6), 4:28610 (COO-3077- 
5 
Comparison of beam deposition for three neutral beam injection 
codes, 4:28542 (ORNL/TM-6550) 
COMPUTER CODES/INFORMATION CENTERS 
Portability and the National Energy Software Center, 4:28605 
(CONF-781052-1) 
COMPUTER CODES/J CODES 
User's guide for the JULIET module of the FORSS sensitivity 
= _ analysis code system, 4:28419 (ORNL/TM- 
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COMPUTER CODES/L CODES 
Least squares spline surface fitting program using B-splines (LSB), 
4:28621 (UCID-17807) 
COMPUTER CODES/LIBRARIES 
Notes from the Second Department of Energy Library Workshop 
(LLL, August 1978), 4:28627 (UCRL-81736) 
COMPUTER CODES/M CODES 
Multiple Source Dispersion Model (For calculating concentrations 
and deposition rates within a 100 km range of multiple point 
sources using SO2 and H2S values in the Imperial Valley), 
4:27777 (UCRL-52592) 
Unfolding of spectra with continuum and discrete components 
(DELPHI Code; MAZNAI code; MAZAS code), 4:27661 
COMPUTER CODES/N CODES 
Approximate solutions of the two-dimensional integral transport 
equation by collision probability methods (Interface current 
formalism), 4:28416 (CEA-CONF-3952) 
COMPUTER CODES/P CODES 
PELLET: a computer routine for modeling pellet fueling in 
tokamak plasmas, 4:28541 (ORNL/TM-6549) 
PTAC: a computer program for pressure-transient analysis, 
including the effects of cavitation (LMFBR), 4:26357 (ANL-78- 


4) 
COMPUTER CODES/Q CODES 

QUARTZ: a numerical simulation of an asymmetric electrostatic 
accelator, 4:28545 (ORNL/TM-6740) 

COMPUTER CODES/R CODES 

Blowdown (RELAP4/MOD7, Version 2) checkout and 

demonstration problems (PWR), 4:26545 (CDAP-TR-78-042) 
COMPUTER CODES/S CODES 

Comparison between SEPHIS-MOD4 and previous models of the 
Purex solvent extraction system, 4:25613 (ORNL/TM-6565) 

DEC/SOL: solution of dense systems of linear algebraic equations 
(In Fortran IV and compass for CDC 7600; DECST and 
SOLST for CDC STAR), 4:28623 (UCID-30137(Rev.1)) 

Optimal sectioning procedure for the implementation of 2-D 
digital filters (SECTION and SECTIMEPF, in LRLTRAN for 
CDC 7600), 4:28632 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

SETS user's manual for the fault tree analyst (In extended 
FORTRAN for CDC 6600 and 7600), 4:28617 (NUREG/CR- 
0465) 

Shock fitting algorithms for multidimensional wavecodes (SK1, 
SK2, SK3), 4:28308 (SAND-78-1874C) 

COMPUTER CODES/T CODES 

TRIPOLI 01, a three-dimensional polykinetic Monte Carlo 
program. Pt.1. Presentation of the TRIPOLI code 
(FORTRAN), 4:28414 (CEA-CONF-3834(Pt. 1)) 

TRIPOLI 01, a three-dimensional polykinetic Monte Carlo 
program. Pt.2. Constant data input and results obtained for a 
complex bench-mark example, 4:28415 (CEA-CONF- 
3834(Pt.2)) 

COMPUTER CODES/W CODES 

Logic circuit simulation and automatic fabrication. Final report, 

4:27549 (BDX-613-2070(Rev.)) 
COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 
COMPUTER OUTPUT DEVICES/DESIGN 

Time-sharing terminal adapted for use by blind computer users, 

4:28615 (LBL-8560) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also CRAY COMPUTERS 
DIGITAL COMPUTERS 
COMPUTERS/ACCURACY 

Comparison of two recent approaches to machine 
parameterization for mathematical software, 4:28607 (CONF- 
781052-3) 

COMPUTERS/COMMUNICATIONS 

Network for data acquisition in an experimental laboratory, 
4:28614 (LA-UR-78-2956) 

Network for data acquisition in an experimental laboratory, 
4:28613 (LA-UR-78-1915) 

COMPUTERS/DESIGN 
Derivative parameter computer for gas well logging (Patent), 
4:27722 
COMPUTERS/EQUIPMENT INTERFACES 
CAMAC to GPIB interface, 4:28633 
COMPUTERS/OPERATION 

Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1977 (LBL, 1977), 4:28315 
(LBL-7949) 


CONNECTIONS 


COMPUTERS/PLANNING 
Computer technology forecasting at the national laboratories, 
4:28604 (BNL-25136) 
CONCENTRATING COLLECTORS 
See also FIXED MIRROR COLLECTORS 
PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
CONCENTRATING COLLECTORS/DESIGN 
Development and fabrication of a concentrating solar collector 
subsystem. Second quarterly report, 4:26083 (DOE/NASA/ 
CR-150712) 
Solar energy collector (Patent), 4:26100 
Solar energy converter carousel (Patent), 4:26097 
Sonia system (Patent), 4:26088 
CONCENTRATING COLLECTORS/FRESNEL LENS 
Performance testing of the McDonnell Douglas Fresnel Lens 
Solar Collector, 4:26085 (SAND-78-0625) 
CONCENTRATING COLLECTORS/LENSES 
Development and fabrication of a concentrating solar collector 
subsystem. Second quarterly report, 4:26083 (DOE/NASA/ 
CR-150712) 
CONCENTRATING COLLECTORS/OPTICAL PROPERTIES 
Heliotechnical collectors on the base of paraboloid of revolution: 
optical calculation and energetic possibilities, 4:26068 (CONF- 
730747-(E)) 
CONCENTRATING COLLECTORS/PERFORMANCE 
TESTING 


Development and fabrication of a concentrating solar collector 
subsystem. Second quarterly report, 4:26083 (DOE/NASA/ 
CR-150712) 

Performance testing of the McDonnell Douglas Fresnel Lens 
Solar Collector, 4:26085 (SAND-78-0625) 

CONCENTRATING COLLECTORS/SOLAR TRACKING 

Solar energy converter carousel (Patent), 4:26097 

CONCRETES/DECOMPOSITION 

Heat and mass transport processes of a horizontal melting or 

decomposing layer under a molten pool, 4:26612 
CONCRETES/NEUTRON REACTIONS 

Transport of accelerator produced neutrons in a concrete room, 

4:27626 (SLAC-PUB-2214) 
CONCRETES/NEUTRON TRANSPORT 

Neutron-photon multipgroup cross sections for neutron energies 

= 60 MeV, 4:28421 
CONCRETES/PHOTON TRANSPORT 

Tchebycheff-fitted berger coefficients for Eisenhauer-Simmons 

gamma-ray buildup factors in ordinary concrete, 4:28413 
CONDENSATES/DEMINERALIZATION 

Apparatus and method for side stream demineralization of 

condensate in a steam cycle (Patent), 4:26218 
CONDENSATION CHAMBERS/DYNAMIC LOADS 

Effects of torus wall flexibility on forces in the Mark I Boiling 
Water Reactor Pressure Suppression System. Part I, 4:26597 
(UCRL-52506) 

CONDENSATION CHAMBERS/STRESS ANALYSIS 

Effects of torus wall flexibility on forces in the Mark I Boiling 
Water Reactor Pressure Suppression System. Part I, 4:26597 
(UCRL-52506) 

CONDENSATION NUCLEI/MONITORING 

Ground level measurement of nuclei from coal development in the 
northern Great Plains: baseline measurements. Final report, 
4:27748 (COO-2891-1) 

CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/HYDRAULICS 

Velocity distributions and turbulence intensities at tubesheets in a 

two-pass condenser model, 4:2 
CONDENSER COOLING SYSTEMS/TURBULENT FLOW 
Velocity distributions and turbulence intensities at tubesheets in a 
two-pass condenser model, 4:26466 
CONDENSER COOLING SYSTEMS/WASTE HEAT 
UTILIZATION 
Heat cost in a Swedish agrothermal plant (BWR), 4:26430 
CONFIGURATION INTERACTION/ROTATIONAL STATES 
Spin label detection of intermolecular interactions in 
carbonmonoxy sickle hemoglobin, 4:28026 
CONIFERS 
See also PINES 
CONIFERS/COMBUSTION PROPERTIES 
Combustion characteristics of Douglas Fir planer shavings. 
Technical progress report No. 4, September 16, 1977-September 
15, 1978, 4:25780 (DOE/ET/90476-8) 
NNNECTIONS 


See JOINTS 


co 





CONSTRUCTION INDUSTRY/RESEARCH PROGRAMS 


CONSTRUCTION INDUSTRY/RESEARCH PROGRAMS 

Current projects 1977 - Swedish Council for Building Research, 
4:26858 (PB-282789) 

CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/DESIGN 

Nuclear waste storage container with metal matrix (Patent), 

4:25680 
CONTAINMENT BUILDINGS/IMPACT STRENGTH 

Wind field and trajectory models for tornado-propelled objects, 

4:26603 
CONTAINMENT BUILDINGS/MISSILE PROTECTION 
Wind field and trajectory models for tornado-propelled objects, 
4:26603 
CONTAINMENT SHELLS/DESIGN 
Containers for housing nuclear reactors (Patent), 4:26455 
CONTAINMENT SPRAY SYSTEMS 

Gas-water partition of iodine in BWR plants and JAERI Model 
Containment Vessel, 4:26569 (JAERI-M-7482) 

Technological bases for models of spray washout of airborne 
contaminants in containment vessels, 4:26583 (NUREG/CR- 
0009) 

CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 

Analysis and testing of steam chugging in pressure systems. 
Interim report (BWR), 4:26564 (EPRI-NP-908) 

Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 

Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design. 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 

CONTAINMENT SYSTEMS/CONDENSATION CHAMBERS 

Effects of torus wall flexibility on forces in the Mark I Boiling 
Water Reactor Pressure Suppression System. Part I, 4:26597 
(UCRL-52506) 

CONTAINMENT SYSTEMS/DEPRESSURIZATION 

Containment negative pressure evaluation (BWR; PWR), 4:26311 

CONTAINMENT SYSTEMS/DESIGN 

Steel containment for nuclear reactor installations (Patent), 

4:26459 
CONTAINMENT SYSTEMS/DYNAMIC LOADS 

Mark II containment lead plant program load evaluation and 

acceptance criteria (BWR), 4:26582 (NUREG-0487) 
CONTAINMENT SYSTEMS/NEUTRON FLUX 

Measured distribution of neutrons inside containment of a PWR, 

4:26324 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 

Analysis of the short-term pressure response of Mark II 

containment to a loss-of-coolant accident, 4:26570 (JAERI-M- 


7504) 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Analysis to justify increased allowable stresses for the Mark I vent 
header when subjected to pool swell impact loading (BWR), 
4:26298 (NEDO-24529) 
Technical bases for the SRSS method of combining dynamic 
responses (BWR), 4:26312 
Water impact tests of rigid and flexible cylinders, 4:26602 
CONTAMINATION 
(For radioactive contamination only; see also POLLUTION.) 
CONTAMINATION/RISK ASSESSMENT 
Potential radiation dose to man from recycle of metals reclaimed 
from a decommissioned nuclear power plant, 4:28095 
(NUREG/CR-0134) 
CONTINENTAL SHELF/BATHYMETRY 
Baseline monitoring studies, Mississippi, Alabama, Florida, Outer 
Continental Shelf, 1975-1976. Volume V. Geophysical 
investigations for biolithologic mapping of the MAFLA-OCA 
lease area. Final report 1975-1976, 4:28183 (PB-282806) 
CONTINENTAL SHELF/ENERGY SOURCE DEVELOPMENT 
Outer continental shelf impacts, Morgan City, Louisiana, 4:27954 
(PB-283351) 
CONTINENTAL SHELF/GEOPHYSICAL SURVEYS 
Baseline monitoring studies, Mississippi, Alabama, Florida, Outer 
Continental Shelf, 1975-1976. Volume V. Geophysical 
investigations for biolithologic mapping of the MAFLA-OCA 
lease area. Final report 1975-1976, 4:28183 (PB-282806) 
CONTINENTAL SHELF/OFFSHORE DRILLING 
An annotated bibliography of OCS documents in Maine, 4:25385 
(PB-282551) 
CONTROL ELEMENTS/FABRICATION 
Performance predictions and manufacturing concerns of burnable 
poison rods, 4:27234 
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CONTROL ELEMENTS/PERFORMANCE 
Performance predictions and manufacturing concerns of burnable 
poison rods, 4:27234 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Evaluation of the singie part lapping station pressure control 
system, 4:27438 (BDX-613-2029(Rev.)) 
CONTROL SYSTEMS/DESIGN 
Derivative parameter computer for gas well logging (Patent), 
4:27722 
Solar heating system (Patent), 4:25980 
CONTROL SYSTEMS/MICROPROCESSORS 
Microprocessor control of a wind turbine generator, 4:26171 
(DOE/NASA/1028-78/20) 
CONTROL SYSTEMS/RESEARCH PROGRAMS 
Solar controls program element, 4:25971 (LBL-8346) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
COOLANT CLEANUP SYSTEMS/DESIGN 
Method of and apparatus for purifying fluids with radioactive 
impurities (Patent), 4:25653 
LANTS 


(See also specific coolant materials.) 
COOLANTS/RADIOLYSIS 
Radiolysis of aqueous solutions of neutrons absorbers, 4:26431 
(CEA-CONF-4184) 
ILERS 


See HEAT EXCHANGERS 
COOLING PONDS/COST 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
COOLING PONDS/EFFICIENCY 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
COOLING PONDS/ENVIRONMENTAL EFFECTS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
COOLING PONDS/PLUMES 
Field investigation of cooling tower and cooling pond plumes. 
Final report, 4:26190 (PB-282993) 
COOLING PONDS/RECREATIONAL AREAS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
COOLING PONDS/THERMAL POLLUTION 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
COOLING PONDS/WATER POLLUTION 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
COOLING PONDS/WATER REQUIREMENTS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CLOSED-CYCLE COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/BIBLIOGRAPHIES 
Document collection of electric utility studies related to steam 
electric power station cooling system effects on water quality 
and aquatic biota, 4:26229 (EPRI-EA-872) 
COOLING SYSTEMS/BIOLOGICAL FOULING 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 
COOLING SYSTEMS/CHEMICAL EFFLUENTS 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 
COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 
Document collection of electric utility studies related to steam 
electric power station cooling system effects on water quality 
and aquatic biota, 4:26229 (EPRI-EA-872) 
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COOLING SYSTEMS/INTAKE STRUCTURES 
Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316(b), 4:27945 (CONF-781105-54) 
Fish protection at steam-electric power plants: alternative 
screening devices, 4:27944 (CONF-781 105-53) 
COOLING SYSTEMS/WATER CHEMISTRY 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 
COOLING SYSTEMS/WATER QUALITY 
—— forecast of the physical and chemical water quality in the 
dam reservoir of the power plant Rybnik, 4:26191 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/CHEMICAL EFFLUENTS 
Plume simulation model FOG description of the program and 
input (Atmospheric transport of plumes from cooling towers), 
4:27850 (ANL-Trans-1157) 
COOLING TOWERS/COST 
Study of the comparative costs of five wet/dry cooling tower 
concepts, 4:26188 (BNWL-SA-6165) 
COOLING TOWERS/DESIGN 
Study of the comparative costs of five wet/dry cooling tower 
concepts, 4:26188 (BNWL-SA-6165) 
COOLING TOWERS/HYBRID SYSTEMS 
Development and construction investigation for a high-power 
combined wet/dry cooling tower, 4:26193 
COOLING TOWERS/THERMAL EFFLUENTS 
Plume simulation model FOG description of the program and 
input (Atmospheric transport of plumes from cooling towers), 
4:27850 (ANL-Trans-1157) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPEPODS 
See also ZOOPLANKTON 
Effects of water soluble components of refined oil on the 
fecundity of the copepod, Tigripus japonicus, 4:28115 
COPEPODS/BIOLOGICAL ADAPTATION 
Adaptation of copepod populations to thermal stress. II. 
Completion report, 4:28110 (PB-281831) 
COPEPODS/FEEDING 
Effect of cadmium on the feeding process of the calonoid 
co popes, Limnocalanus macrurus (Cd-115m), 4:28134 (ANL-77- 
65(Pt.3)) 
COPEPODS/REPRODUCTION 
Adaptation of copepod populations to thermal stress. II. 
Completion report, 4:28110 (PB-281831) 
COPEPODS/SURVIVAL TIME 
Adaptation of copepod populations to thermal stress. II. 
Completion report, 4:28110 (PB-281831) 
COPPER/ABSORPTION SPECTROSCOPY 
Multielement analysis in rainwater, 4:27799 
COPPER/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
COPPER/ALPHA REACTIONS 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
COPPER/AUGER EFFECT 
Copper Mi VV Auger line shape, 4:27179 
COPPER/BIOLOGICAL ACCUMULATION 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
COPPER/CATALYTIC EFFECTS 
CO-Hz2 reactions. Water-gas conversion. Evidence for surface 
species (catalyst copper, chromium oxide), 4:25743 
COPPER/CHEMICAL ANALYSIS 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
COPPER/ECOLOGICAL CONCENTRATION 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
—— in Lake Michigan fishes, 4:27891 (ANL-77- 
5(Pt.3)) 
COPPER/ELECTRONIC STRUCTURE 
Copper MiVV Auger line shape, 4:27179 
COPPER/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
COPPER/ENVIRONMENTAL TRANSPORT 
Inorganic speciation of copper in estuarine environments, 4:27919 


CORE CATCHERS/DESIGN 


COPPER/FATIGUE 
Position lifetime changes during the fatigue of Cu, 4:27132 
COPPER/ION COLLISIONS 
Blocking effect for fast recoil atoms, 4:28253 
COPPER/ION SELECTIVE ELECTRODE ANALYSIS 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
COPPER/KAON NEUTRAL REACTIONS 
K/sub L/-nucleus total cross sections between 30 and 150 GeV: 
Quantitative evidence for inelastic screening, 4:28333 
Precise coherent K/sub S/ regeneration amplitudes for C, Al, Cu, 
Sn, and Pb nuclei from 20 to 140 GeV/c and their 
interpretation, 4:28334 
COPPER/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
COPPER/NEUTRON REACTIONS 
Neutron spectra from materials used in fusion and fusion-fission 
hybrid reactors, 4:28593 (UCRL-81092) 
COPPER/OXIDATION 
Selective surfaces of copper foils, 4:26077 (CONF-730747-(E)) 
COPPER/PRODUCTION 
Smelting cement copper in an electric-arc furnace. Report of 
investigations FY 1978, 4:26976 (PB-283856) 
COPPER/PROTON REACTIONS 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
COPPER/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
COPPER/SOLDERING 
Soldering of copper-clad niobium-titanium superconductor 
composite, 4:27109 
COPPER/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/IMPURITIES 
NMR of Cu satellites in the Kondo alloy CuCr, 4:27090 (SAND- 
78-1514C) 
COPPER ALLOYS/PHASE TRANSFORMATIONS 
Strengthening mechanisms in CusAu (273 to 648 K), 4:27102 
COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of semicoherent precipitation on void swelling in Al-Cu 
alloys (Neutrons), 4:27225 
COPPER BASE ALLOYS 
See also BRASS 
COPPER BASE ALLOYS/MICROSTRUCTURE 
Microstructure and properties of a Cu-Ni-Cr spinodal alloy, 
4:27155 
COPPER BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Atomic rearrangements in ordered fcc alloys during neutron 
irradiation, 4:27224 
COPPER BASE ALLOYS/TENSILE PROPERTIES 
Microstructure and properties of a Cu-Ni-Cr spinodal alloy, 
4:27155 
COPPER COMPLEXES/CRYSTAL STRUCTURE 
Bis(triphenylphosphine)(pheny] trithiocarbonato)copper(I) 
Hemi(carbon disulfide), 4:27349 
COPPER COMPOUNDS/MAGNETIC PROPERTIES 
Observation of the dynamic behavior of the antiferromagnetic- 
ferromagnetic phase transition in the one-dimensional spin 1/2 
antiferromagnet a-CuNSal, 4:27169 (SAND-78-1419C) 
COPPER HYDRIDES/CHEMICAL PREPARATION 
Complex metal hydrides. High energy fuel components for solid 
propellant rocket motors. Final report 1 March 1968-March 
1978, 4:27236 (AD-A-057764) 
COPPER ORES/SMELTING 
Smelting cement copper in an electric-arc furnace. Report of 
investigations FY 1978, 4:26976 (PB-283856) 
COPPER OXIDES/CHEMICAL PREPARATION 
Preparation and properties of monodispersed metal hydrous oxide 
lattices, 4:27411 
CORE CATCHERS/DECOMPOSITION 
Heat and mass transport processes of a horizontal melting or 
decomposing layer under a molten pool (BWR; PWR; 
LMFBR), 4:26612 
CORE CATCHERS/DESIGN 
Core catcher for nuclear reactor core meltdown containment 
(Patent; BWR; PWR), 4:26309 
Nuclear reactor installation including a core catching apparatus 
(Patent), 4:26456 





CORE FLOODING SYSTEMS/TEST FACILITIES 


CORE FLOODING SYSTEMS/TEST FACILITIES 
Reflood instrumentation development at ORNL: a status report, 
4:26551 (CONF-781146-11) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORTICOIDS 
See CORTICOSTEROIDS 
CORTICOSTEROIDS/INHALATION 
Treatment of acute lung injury from external 
with an inhaled corticosteroid, 4:28055 (LF-58) 
CORTICOSTEROIDS/RADIOSENSITIVITY 
Treatment of acute lung injury from external 
with an inhaled corticosteroid, 4:28055 (LF-58) 
COSMIC MUONS/MUON DETECTION 
Recent acoustic results at Harvard, 4:28406 (COO-3064-3) 
COSMIC NEUTRINOS/NEUTRINO DETECTION 
Recent acoustic results at Harvard, 4:28406 (COO-3064-3) 
COSMIC NUCLEI/ABUNDANCE 
Abundances and spectra for cosmic-ray nuclei from lithium to iron 
for 2 to 150 GeV per nucleon, 4:28199 
COSMIC NUCLEI/ENERGY SPECTRA 
Abundances and spectra for cosmic-ray nuclei from lithium to iron 
for 2 to 150 GeV per nucleon, 4:28199 
COSMIC RADIO SOURCES 
See also SUPERNOVA REMNANTS 
COSMIC RADIO SOURCES/MAGNETIC FIELDS 
Galactic magnetic field parameters determined from Faraday 
rotation of radio sources, 4:28213 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 
Consequences of narrow cyclotron emission from Hercules X-1, 
4:28211 (N-78-25028) 
COSMOLOGICAL MODELS/SPACE-TIME 
Relativity of the spatial and temporal finiteness and infinity of 
some Friedman cosmological models, 4:28226 
COSMOS 
See UNIVERSE 
COSTEAM PROCESS/CATALYSTS 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1978, 4:25234 (FE-2047-8) 
COSTEAM PROCESS/YIELDS 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1978, 4:25234 (FE-2047-8) 
COTTON/IGNITION 
Self-ignition of pyrolyzate-air mixtures, 4:27423 (CONF-780417-) 
COTTON/PYROLYSIS 
Self-ignition of pyrolyzate-air mixtures, 4:27423 (CONF-780417-) 
COTTON PLANTS/MORPHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
COTTON PLANTS/PATHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CRABS 
See CRUSTACEANS 
CRACKS/MATHEMATICAL MODELS 
Path dependence of the J-integral and the role of J as a parameter 
characterizing the near-tip field, 4:27161 
CRAY COMPUTERS/COMPARATIVE EVALUATIONS 
Evaluating computer program performance on the CRAY-1, 
4:28603 (ANL-79-9) 
CRAY COMPUTERS/PROGRAMMING 
Evaluating computer program performance on the CRAY-1, 
4:28603 (ANL-79-9) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRG PROCESSES/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL FLOW/MATHEMATICAL MODELS 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27534 (NUREG-tr-0002(Vol.1)) 
CRITICAL FLOW/MEASURING METHODS 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27535 (NUREG-tr-0002(Vol.2)) 
CROLOY/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
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CROPS/NUTRITIONAL DEFICIENCY 
— real as a necessary component of the biosphere, 
4:28132 
CROPS/PRODUCTION 
U.S. agricultural production under limited energy supplies, high 
energy prices, and expanding agricultural exports, 4:26969 (PB- 
282891) 
CROPS/PRODUCTIVITY 
Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 
CRUCIBLES/MATERIALS 
Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process, task 2, 
Issa project. Quarterly report (For molten silicon), 4:25884 (N- 
78-24553) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also COPEPODS 
ZOOPLANKTON 
CRUSTACEANS/DISTRIBUTION 
Study of the distribution of crustacean zooplankton during August 
in the offshore region of the southern basin of Lake Michigan, 
4:27883 (ANL-77-65(Pt.3)) 
CRUSTACEANS/RADIOACTIVITY 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
CRYOPUMPS/PERFORMANCE 
Helium pumping at 4.2 K by molecular sieve 5A, 4:27544 
CRYOPUMPS/PHYSICAL RADIATION EFFECTS 
Effects of neutron radiation on 4.2-K cryocondensation panels, 
4:28594 
CRYSTAL LATTICES/IMAGES 
— spacing measurements of lattice imaging micrographs, 
4:28429 


CURIUM/ADSORPTION 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809 100-1) 
CURIUM 242/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 
CURIUM 244/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CURIUM 244/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 
CURIUM 244/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CURIUM 244/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
CURRENT LIMITERS 
See also CIRCUIT BREAKERS 
POWER TRANSMISSION LINES 
CURRENT LIMITERS/COST 
Controlled impedance short circuit limiter. Research report 654, 
4:26269 (EPRI-EL-857) 
CURRENT LIMITERS/DESIGN 
Controlled impedance short circuit limiter. Research report 654, 
4:26269 (EPRI-EL-857) 
CURTAINS 
Self-inflating movable insulation system, 4:26009 
LOADERS/PERFORMANCE 
Advances in coalwinning methods during the last seven years, 


4:25309 
CUTTER LOADERS/PERFORMANCE TESTING 
Trials with three and six start shearer drums, 4:25305 
CUTTER LOADERS/REMOTE CONTROL 
Coal plough having separately adjustable cutters and flexible fluid 
power and control lines therefor, 4:25291 
CUTTING TOOLS/HYDRAULIC CONTROL DEVICES 
Coal plough having separately adjustable cutters and flexible fluid 
power and control lines therefor, 4:25291 
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CYANIDES/BIBLIOGRAPHIES 
Reviews of the environmental effects of pollutants. V. Cyanide, 
4:28112 (ORNL/EIS-81) 
CYANIDES/CRYSTAL STRUCTURE 
Structural studies of precursor and partially oxidized conducting 
complexes. X. A neutron diffraction study of potassium sodium 
tetracyaoplatinate(II) trihydrate, KNa(PUCN).]. 3H20, 4:27352 
CYANIDES/ENVIRONMENTAL EFFECTS 
Reviews of the environmental effects of pollutants. V. Cyanide, 
4:28112 (ORNL/EIS-81) 
CYANIDES/HEALTH HAZARDS 
Reviews of the environmental effects of pollutants. V. Cyanide, 
4:28112 (ORNL/EIS-81) 
CYANOCOBALAMIN 
See VITAMIN B-12 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ACCELERATORS 
See also CVCLOTRONS 
LINEAR ACCELERATORS 
CYCLIC ACCELERATORS/RF SYSTEMS 
Analysis of transmission-line accelerator concepts. Final report 
November 1976-September 1977, 4:27617 (AD-A-056364) 
CYCLOALKANES/PYROLYSIS 
Pyrolysis of unsubstituted mono-, di-, and tri-cycloalkanes, 4:25430 
CYCLOALKENES/ELECTRONIC STRUCTURE 
Electronic structures of fulvalene and octachlorofulvalene, 
4:27370 
CYCLOALKENES/MOLECULAR STRUCTURE 
Electronic structures of fulvalene and octachlorofulvalene, 
4:27370 
CYCLONE SEPARATORS 
Cyclones as separators for mist droplets, 4:27447 
CYCLOTRONS 
See also MICROTRONS 
CYCLOTRONS/DESIGN 
Cyclotron design studies for a medical ion accelerator, 4:27610 
(LBL-7738) 
CYCLOTRONS/USES 
Cyclotron design studies for a medical ion accelerator, 4:27610 
(LBL-7738) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOLOGICAL TECHNIQUES/AUTOMATION 
Automated cancer-cell sorting and analysis: June 1-November 30, 
1978, 4:27986 (LA-7630-PR) 
CYTOPLASM/MORPHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
CYTOSTATICS 
See ANTIMITOTIC DRUGS 


D 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES/HADRONIC PARTICLE DECAY 
Recent results from neutrino interactions in heavy neon, 4:28320 
(BNL-24813) 
D RESONANCES/PAIR PRODUCTION 
Meson-resonance production in p-p interactions at 53-GeV (c.m.) 
energy, 4:28331 
D RESONANCES/SEMILEPTONIC DECAY 
Charm and tau measurements from Delco, 4:28324 (SLAC-215) 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES/PARTICLE PROPERTIES 
Direct evidence for charmed particles in e* e~ annihilation at 
SPEAR, 4:28318 
DAMPERS/CONTROL SYSTEMS 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:26919 (CONF-780238-) 
DARLINGTON-1 REACTOR/REACTOR CHARGING 
MACHINES 
Fuel handling system availability--how good must it be, 4:26353 
DARLINGTON-2 REACTOR/REACTOR CHARGING 
MACHINES 
Fuel handling system availability--how good must it be, 4:26353 
DARLINGTON-3 REACTOR/REACTOR CHARGING 
MACHINES 
Fuel handling system availability--how good must it be, 4:26353 


DECONTAMINATION/PLANNING 


DARLINGTON-4 REACTOR/REACTOR CHARGING 
MACHINES 
Fuel handling system availability--how good must it be, 4:26353 
DARRIEUS ROTORS/WIND POWER PLANTS 
Efforts on the economic analysis of Darrieus vertical axis wind 
turbines, 4:26165 (SAND-78-1851C) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Computation in quantum chemistry on a multi-experiment control 
and data-acquisition Sigma 5 minicomputer, 4:28248 
DATA ACQUISITION SYSTEMS/DATA TRANSMISSION 
Network for data acquisition in an experimental laboratory, 
4:28614 (LA-UR-78-2956) 
Network for data acquisition in an experimental laboratory, 
4:28613 (LA-UR-78-1915) 
DATA ACQUISITION SYSTEMS/MEMORY DEVICES 
Characterization of charge-coupled analog memories for nuclear 
data acquisition, 4:27684 
DATA ACQUISITION SYSTEMS/MICROPROCESSORS 
Utility and math subroutinee for the M6800 microprocessor, 
4:28616 (MLM-2564) 
DATA ACQUISITION SYSTEMS/REAL TIME SYSTEMS 
Microprocessors as a tool in determining correlation between 
sferics and tornado genesis (Sferics = atmospheric 
electromagnetic radiation in the kilohertz to UHF range), 
4:27735 (BDX-613-2122) 
DATA ACQUISITION SYSTEMS/RESEARCH PROGRAMS 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:27629 (ORNL-5482) 
DATA ACQUISITION SYSTEMS/STANDARDS 
"FASTBUS"--status of development of a standard high speed data 
acquisition bus for high energy physics, 4:27718 
DATA ANALYSIS/REAL TIME SYSTEMS 
Microprocessors as a tool in determining correlation between 
sferics and tornado genesis (Sferics = atmospheric 
electromagnetic radiation in the kilohertz to UHF range), 
4:27735 (BDX-613-2122) 
DATA PROCESSING 
See also SPECTRA UNFOLDING 
DATA PROCESSING/MAXIMUM-LIKELIHOOD FIT 
Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 (HEDL-SA-1616-FP) 
DATA PROCESSING/STANDARDIZATION 
Rational use of EDP through division of labor in the development 
standarized data processing projects in the coal and energy 
industries, 4:26774 
DATA TRANSMISSION 
See also TELEMETRY 
DATA TRANSMISSION/CABLES 
Measurement of serial data transmission characteristics of cables 
for CAMAC serial systems, 4:27556 
DAUGHTER PRODUCTS/RADIATION MONITORING 
Working level screening survey of structures constructed of 
materials containing pumice. Final report, 4:27867 (PB-282446) 
DECISION MAKING/PUBLIC OPINION 
Citizen involvement in energy decision making (Nuclear power 
development), 4:26755 (BNWL-2084(RAP-14)) 
DECOMMISSIONING/COST 
Technology, safety and costs of decommissioning a reference 
small mixed oxide fuel fabrication plant. Volume 1. Main report, 
4:25632 (NUREG/CR-0129(Vol.1)) 
DECOMMISSIONING/DECISION MAKING 
Decommissioning and decontamination planning for Hanford 
nuclear facilities using multiattributed decision analysis, 4:26446 
(BNWL-SA-6007) 
DECOMMISSIONING/PLANNING 
Decommissioning and decontamination planning for Hanford 
nuclear facilities using multiattributed decision analysis, 4:26446 
(BNWL-SA-6007 
DECOMMISSIONING/SAFETY 
Technology, safety and costs of decommissioning a reference 
small mixed oxide fuel fabrication plant. Volume 1. Main report, 
4:25632 (NUREG/CR-0129(Vol.1)) 
DECOMMISSIONING/TECHNOLOGY ASSESSMENT 
Technology, safety and costs of decommissioning a reference 
small mixed oxide fuel fabrication plant. Volume 1. Main report, 
4:25632 (NUREG/CR-0129(Vol.1)) 
DECONTAMINATION/DECISION MAKING 
Decommissioning and decontamination planning for Hanford 
nuclear facilities using multiattributed decision analysis, 4:26446 
(BNWL-SA-6007 
DECONTAMINATION/PLANNING 
Decommissioning and decontamination planning for Hanford 
nuclear facilities using multiattributed decision analysis, 4:26446 
(BNWL-SA-6007) 





DEEP INELASTIC SCATTERING/STRUCTURE 


DEEP INELASTIC SCATTERING/STRUCTURE FUNCTIONS 
Deep-inelastic structure functions for bound states in the ladder 
approximation, 4:28337 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEHUMIDIFIERS/ENERGY CONSUMPTION 
Dehumidifiers: a steady-state analysis of a refrigerated 
dehumidification process, 4:26855 (CONF-780238-) 
DELAY CIRCUITS/DESIGN 
Position-sensitive gas proportional chambers, 4:27650 
DEMAND LIMITERS 


See CURRENT LIMITERS 
DEMINERALIZERS/DESIGN 
Apparatus and method for side stream demineralization of 
condensate in a steam cycle (Patent), 4:26218 
DEMINERALIZERS/OPERATION 
Apparatus and method for side stream demineralization of 
condensate in a steam cycle (Patent), 4:26218 
DEMONSTRATION PROGRAMS/GRANTS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
DENATURATION (NUCLEIC ACID) 
See NUCLEIC ACID DENATURATION 
DENDRITES/CRYSTALLIZATION 
Interface morphology during crystallization. I. Single filament, 
unconstrained growth from a pure melt, 4:27101 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 


See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPOSITION/MATHEMATICAL MODELS 
Multiple Source Dispersion Model (For calculating concentrations 
and deposition rates within a 100 km range of multiple point 
sources using SO and H2S values in the Imperial Valley), 
4:27777 (UCRL-52592) 
DEPRESSURIZATION/ONE-DIMENSIONAL CALCULATIONS 
Transient analyses of a 1000-MW gas-cooled fast reactor, 4:26567 
DESALINATION/ENERGY DEMAND 
Procedure for desalinating saltwater and device for performing 
the procedure (Patent), 4:26988 
DESALINATION/FREEZING OUT 
Cooling of a black body irradiating to space in the Atacama 
Desert (Chile), 4:25817 (CONF-730747-(E)) 
DESALINATION/WAVE POWER 
Method and facility for automatic production of fresh water by 
seawave energy (Patent), 4:26154 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also AMISOL PROCESS 
BEAVON PROCESS 
BENFIELD PROCESS 
CLAUS PROCESS 
FLUOR SOLVENT PROCESS 
PURISOL PROCESS 
RECTISOL PROCESS 
SCOT PROCESS 
SELEXOL PROCESS 
STRETFORD PROCESS 
SULFINOL PROCESS 
DESULFURIZATION/CATALYSTS 
Hydrodesulfurization catalysts based on supports prepared from 
rehydratable alumina (Patent), 4:25421 
DESULFURIZA TION/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
oeeit rea Volume I. Technical discussion, 
125181 (EPA-600/7-77-125a) 
IETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETERGENTS/TESTING 
a home-machine dishwashing, 4:26913 (CONF- 
DETONATION WAVES 
See SHOCK WAVES 
DETONATIONS/EIGENVALUES 
Polymorphic detonation, 4:28304 
DETONATIONS/VISCOUS FLOW 
Polymorphic detonation, 4:28304 
DETONATORS/EQUATIONS OF MOTION 
Motion of a material whose particle velocity is a linear function of 
a spatial position, 4:27730 (SAND-78-1423) 


(Dual Energy Use Systems.) 
See also CO-GENERATION 
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DEUS/COMMERCIALIZATION 
Cogeneration: commercialization Phase III planning, 4:26706 
E/ERD-0003) 
DEUS/ENVIRONMENTAL IMPACTS 
Cogeneration: commercialization Phase III planning, 4:26706 
E/ERD-0003) 
DEUTERIUM/BIBLIOGRAPHIES 
Selected bibliography of biomedical and environmental 
lications of stable isotopes I-deuterium 1971-1976, 4:27984 
DE RIUM/DIFFUSION 
Permeation and diffusion of hydrogen and deuterium in 310 
stainless steel, 472°K to 779°K (472°K-779°K), 4:27129 
DEUTERIUM/ION IMPLANTATION 
Hydrogen isotope trapping in materials exposed in PLT, 4:28591 
(SAND-78-1617c) 
DEUTERIUM/ION-MOLECULE COLLISIONS 
Inelastic scattering and electron detachment in collisions of Cl™ 
and He and D: (3.4< Esub(CM)<55 eV), 4:28269 
DEUTERIUM/ISOTOPE EFFECTS 
Thermal rate constants, energy dependence, and isotope effect for 
halogen-hydrogen halide reactions, 4:27355 
DEUTERIUM/LASER SPECTROSCOPY 
Proposed implementation of laser raman scattering spectroscopy 
for analysis of hydrogen isotopes, 4:27320 eapnes 
DEUTERIUM/MOLECULE-M MOLECULE COLLISIONS 
Vibrational relaxation HF (v=3,4) by i Dz, and COz, 4:28274 
DEUTERIUM/PHYSICAL RADIATION EFFECTS 
Effects of neutron radiation on 4.2-K Gdseniiiieetan panels, 
:28594 


DEUTERIUM/USES 
Selected bibliography of biomedical and environmen 
lications of stable isotopes I-deuterium 1971- 1976. 4:27984 
DEUTERIUM IONS/BEAM CTION 
Design of a 10-kV deuterium-ion extractor for continuous service, 
4:28250 (UCRL-81547) 
DEUTERIUM IONS/MOBILITY 
Electromigration of hydrogen and deuterium in vanadium and 
niobium by a resistance method, 4:27180 
UM OXIDES 


See HEAVY WATER 
DEUTERIUM TARGET/MANUFACTURING 
New technique for fabricating cryogenic laser-fusion targets using 
cold-gas jets, 4:25709 
DEUTERIUM TARGET/NEUTRON REACTIONS 
Tritium production in a sphere of ®LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA-7310) 
DEUTERIUM TARGET/PROTON REACTIONS 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
IEUTERIUM TRITIDES/INFRARED SPECTRA 
Infrared spectra of liquid and solid DT and Tz a), 4:28262 
DEUTERON REACTIONS/DIRECT REACTIONS 
Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 DL-SA-1616-FP) 
DE RON REACTIONS/PARTICLE PRODUCTION 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
DEVELOPING COUNTRIES/SOLAR ENERGY 
Field design methods and data for solar energy applications, 
4:25958 (CONF-730747-(E)) 
DEW POINT/DATA COMPILATION 
Chalk Point cooling tower project: Chalk Point surface weather 
and ambient ee profile data; first intensive test period, 
December 15-19, 1975, revision, 4:27849 (PB-284212) 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES/X RADIATION 
H = D curves of screen-film systems: factors affecting their 


dence on x-ray energy, 4:28422 
DIAM IND DRILLIN EQUIPMENT 


See DRILLING E: CRMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIATOMS 
See also PHYTOPLANKTON 
Dissolution of the silicon frustules of Asterionella formosa and 
Fragilaria crotonensis at 5 and 15°C, 4:27882 (ANL-77-65(Pt.3)) 
DIATOMS/METABOLISM 
Sorption and desorption of cadmium by Asterionella formosa and 
Fradilaria crotonensis, 4:28128 (ANL-77-65(Pt.3)) 
DIBORANE 
See BORANES 
DICHLORODIETHYLAMINE 
See NITROGEN MUSTARD 
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DIELECTRIC MATERIALS/ELECTRICAL PROPERTIES 
Electromagnetism and gravitation, 4:28444 
DIELECTRIC MATERIALS/FLUIDS 
Comments on the theory of dipolar fluids, 4:28434 
DIELECTRIC MATERIALS/POLARIZATION 
Comments on the theory of dipolar fluids, 4:28434 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES/STRUCTURAL CHEMICAL ANALYSIS 
Electron-impact investigation of excited singlet states in 1,3- 
butadiene, 4:27365 
DIES/MATERIALS 
Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process, task 2, 
Issa project. Quarterly report (For molten silicon), 4:25884 (N- 
78-24553) 
DIESEL ENGINES/DESIGN 
—ee passenger car driven in the USA. Waste gas 
compressor with integrated charging pressure control, 4:27030 
DIESEL} ENGINES/EXHAUST GASES 
Diesel engine as the power plant for the future, 4:27033 
Health effects of diesel exhaust emissions: a comprehensive 
literature review, evaluation and research gaps analysis, 4:28157 
(PB-282795) 
High speed diesel engine for passenger cars, 4:27031 
Problems with diesel drives underground, 4:25318 
DIESEL ENGINES/FUEL ECONOMY 
Diesel engine as the power plant for the future, 4:27033 
High speed diesel engine for passenger cars, 4:27031 
DIESEL ENGINES/FUELS 
Prospects for the operation of diesel engines on coal or its 
derivatives, 4:27032 
DIESEL ENGINES/NOISE 
Diesel engine as the power plant for the future, 4:27033 
DIESEL ENGINES/PERFORMANCE 
High speed diesel engine for passenger cars, 4:27031 
DIESEL ENGINES/PERFORMANCE TESTING 
Recovering energy from test cells, 4:26994 
DIESEL FUELS/CHARGES 
Solar-powered irrigation systems study: technical summary report. 
Volume II. Agricultural energy and fuel price projections for 
Arizona, California, Kansas, Nebraska, New Mexico, and Texas, 
4:26067 (SAN-1101/PA2-26) 
DIESEL FUELS/COMBUSTION PRODUCTS 
Health effects of diesel exhaust emissions: a comprehensive 
literature review, evaluation and research gaps analysis, 4:28157 
(PB-282795) 
DIESEL FUELS/ENERGY CONSERVATION 
Diesel Fuel and Gasoline Conservation Act of 1977. Hearing 
before the Subcommittee on Energy Conservation and 
Regulation of the Committee on Energy and Natural Resources, 
pene States Senate, Ninety-Fifth Congress, first session, 
4:26741 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Alternating direction methods for nonlinear time-dependent 
problems, 4:28639 


Application of fast Poisson solvers to A-stable marching 
procedures for parabolic problems, 4:28638 
Capacitance matrix methods for the Helmholtz equation on 
OY wag three-dimensional regions, 4:28610 (COO-3077-155) 
cient numerical method for yr 79.820) ordinary 


differential equations, 4:28619 (SAND-79-8204 
Stability of variable-ste -- methods for ordinary ditferential 
= 4:28609 4 O0-2383-0048) 


See also LRAT. Y DIFFRA CTOMETERS 
DIFFRACTOMETERS/DESIGN 
Diffraction auging omg S of contoured surfaces on machined 
), 4:27704 (CONF-7804109-) 
DIGITAL COMPUTERS/ELECTRONIC CIRCUITS 
M7--a high speed di _ processor for second level trigger 
selections, 4:2768 
DIGITAL FILTERS/COMPARATIVE EVALUATIONS 
Comparison of single-parameter adaptive filters (Widrow LMS 
and adaptive lattice filters), 4:28611 (LA-7612-MS) 
DIGITAL FILTERS/TWO-DIMENSIONAL CALCULATIONS 
Optimal sectioning procedure for the implementation of 2-D 
digital filters, 4:28632 
Why filter recursively in two dimensions, 4:28626 (UCRL-81637) 
DIMERS 
Absence of photoreactivation of pyrimidine dimers in the 
epidermis of hairless mice following exposures to ultraviolet 
light, 4:28064 


IMETHYLB 
See XYLENES 
2-DIMETHYLPROPANE/ELECTRON MOBILITY 
Parity and differentiability restrictions on the electric field 
dependence of the mobility of charged particles in gases and 
liquids, 4:27392 
Response to "Parity and differentiability restrictions on the 
electric field dependence of the mobility of charged particles in 
gases and liquids”, 4:27393 
2-2-DIMETHYLPROPANE/RADIATION CHEMISTRY 
Parity and differentiability restrictions on the electric field 
dependence of the mobility of charged particles in gases and 
liquids, 4:27392 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOXANE/STANDARDS 
Standard reference materials for the analysis of organic vapors in 
air, 4:27857 
1,4-DIOXANE 
See DIOXANE 
DIOXYETHYLENE 
See DIOXANE 
DIRECT ENERGY CONVERTERS 
See also FUEL CELLS 
MHD GENERATORS 
PHOTOELECTRIC CELLS 
RADIOISOTOPE BATTERIES 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
Selected topics on surface effects in fusion devices: neutral-beam 
injectors and beam-direct converters, 4:28580 (CONF-780851-2) 
DIRECT ENERGY CONVERTERS/PHYSICAL RADIATION 
EFFECTS 
Selected topics on surface effects in fusion devices: neutral-beam 
injectors and beam-direct converters, 4:28580 (CONF-780851-2) 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISEASES 
See also NEOPLASMS 
OCCUPATIONAL DISEASES 
PATHOLOGICAL CHANGES 
SKIN DISEASES 
DISEASES/BIOLOGICAL MODELS 
Animal model of human disease, 4:28063 
DISHWASHERS/DESIGN 
Low-energy dishwasher (Patent), 4:26932 
DISHWASHERS/ENERGY CONSERVATION 
Energy conservation: water-temperature effects in laundering and 
automatic dishwashing, 4:26912 (CONF-780238-) 
DISHWASHERS/P’ IRMANCE 
Low-temperature home-machine dishwashing, 4:26913 (CONF- 
780238-) 
DISPERSIONS 
(For the state of aggregation in materials; if related to wave 
phenomena see DISPERSION RELATIONS or OPTICAL 
DISPERSION. ) 
See also SUSPENSIONS 
P'Btfect of pore se dato seagate ° 
ect of pore size distribution and flow segregation on dispersion 
rous media, 4:27532 (UCID-17973) 
Piers oe ce tbat pare 
‘ect of pore size distribution and flow segregation on 
in porous media, 4:27532 (UCID-17973) 
DISPLAY DEVICES 
Video Comparator, 4:27707 eo 
DISTRICT LING/ECONOMICS 
A preliminary design, economic and energy analysis, and 
environmental impact assessment for a seawater coo coming praiect 
Naval Security Group Facilities at Winter Harbor, 
rt, 4:2694! wpe 
DIS 1ct COOLING/ENERGY ANALYSIS 
A preliminary design, economic and energy analysis, and 
environmental impact assessment for a seawater cooling ling project, 
Naval Security Group Facilities at Winter Harbor, Maine. 
rt, 4:26949 (AD-A-056603 
DISTRICT COOLING/ENVIRO: ‘AL IMPACTS 
A preliminary design, economic and energy analysis, and 
environmental impact assessment for a seawater cooling proj 
Naval Security Group Facilities at Winter Harbor, Maine. Final 
rt, 4:26949 (AD-A-056603) 
DISTRICT COOLING/POWER DEMAND 
Community annual storage energy system, cases simulation model 
and results, 4:26713 
DISTRICT COOLING/WASTE HEAT 
Community annual storage energy system, cases simulation model 
and results, 4:26713 





DISTRICT HEATING 


DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Assessment of turbine generator technology for district heating 
applications, 4:26203 (COO-3443-1) 
Steam turbines for district heating in nuclear power plants, 


4:26315 
DISTRICT HEATING/EVALUATION 

Application of district heating system to U.S. urban areas, 4:26705 
(BNL-25022) 

Marks for district heating. ‘Energie’ inquiry: what do district heat 
networks cost and what flaws do they have, 4:26712 

DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 

Calculation for heat loss temperature distribution of subterranean 

ipe by electrical analogue method. Part 2, 4:27012 
DI ICT HEATING/HEAT PUMPS 

Heat pump system working by the absorption principle to feed in 
useful power in district heating plants (In German), 4:26851 
(AED-CONF-78-268-004) 

DISTRICT HEATING/PIPELINES 

Graphic representation of pressure condition in district heating 

systems, 4:27011 
DISTRICT HEATING/POWER DEMAND 
Community annual storage energy system, cases simulation model 
and results, 4:26713 
DISTRICT HEATING/TECHNOLOGY ASSESSMENT 
Program study heat distribution (In German), 4:26708 (NP-23574) 
DISTURBANCES/MAGNETIC FIELDS 

Magnetohydrodynamics of nearly cylindrical configurations with 

fixed internal currents, 4:28455 
DISUSED MINESHAFTS 

See ABANDONED SHAFTS 
DIVERTORS/MATERIALS TESTING 

Materials experience with tokamak plasmas, 4:28582 (CONF- 

790125-23) 
DNA 
(Deoxyribonucleic acid.) 
Does the T-locus in the mouse include ribosomal DNA, 4:28008 
DNA/BINDING ENERGY 

Detection of histones by DNA binding ability after 
polyacrylamide gel electrophoresis in the presence of sodium 
dodecy] sulfate, 4:27966 

DNA/BIOCHEMICAL REACTION KINETICS 

Relationship of Bacillus subtilis DNA polymerase III to 
bacteriophage PBS2-induced DNA polymerase and to the 
replication of uracil-containing DNA, 4:27968 

DN OLOGICAL RADIATION EFFECTS 

Animal model of human disease, 4:28063 

Effect of ionizing radiation on nucleoside metabolism in Physarum 
polycephalum (7 rays; reduced DNA synthesis results in 
increased deoxynucleoside triphosphate concentration in 
plasmodia), 4:28047 

Radiation lesion to liver DNA of rats ex to radiation during 
flight aboard the Kosmos-690 biosatellite (Effect of 
weightlessness on y-radioinduced DNA strand breaks), 4:28041 

Relative rates of repair of single-strand breaks and postirradiation 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 

DNA/BIOLOGICAL REPAIR 

Ataxia telangiectasia: an inherited human disease involving 
radiosensitivity, malignancy and defective DNA repair (Gamma 
radiation, uv radiation), 4:28045 

DNA/BIOSYNTHESIS 

Effect of ionizing radiation on nucleoside metabolism in Physarum 
polycephalum (y rays; reduced DNA synthesis results in 
increased deoxynucleoside triphosphate concentration in 
plasmodia), 4:28047 

DNA/DAMAGE 

Absence of photoreactivation of pyrimidine dimers in the 
epidermis of hairless mice following exposures to ultraviolet 
light, 4:28064 

DNA/INHIBITION 

Does carcinogenic potency correlate with mutagenic potency in 

the Ames assay, 4:28113 
DNA/RADIATION INJURIES 

Radiation damage to DNA in aqueous solution: a comparison of 
the response of the single-stranded form with that of the double- 
stranded form (Gamma radiation), 4:28038 

DNA/STRAND BREAKS 

DNA replication and the repair of DNA strand breaks in nuclei of 
Physarum polycephalum. Progress report, September 1, 1977- 
July 31, 1978, 4:28046 (COO-2486-369) 

Radiation damage to DNA in aqueous solution: a comparison of 
the response of the single-stranded form with that of the double- 
stranded form (Gamma radiation), 4:28038 

Radiation lesion to liver DNA of rats ex; to radiation during 
flight aboard the Kosmos-690 biosatellite (Effect of 
weightlessness on y-radioinduced DNA strand breaks), 4:28041 
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Relative rates of repair of single-strand breaks and postirradiation 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 
DNA REPLICATION 
Relationship of Bacillus subtilis DNA polymerase III to 
bacteriophage PBS2-induced DNA polymerase and to the 
replication of uracil-containing DNA, 4:27968 


See INFORMATION RETRIEVAL 
S 


See also BEAGLES 
DOGS/BIOLOGICAL RADIATION EFFECTS 
Biological effects of repeated exposure of beagle dogs to relatively 
insoluble aerosols of '**Ce. IV, 4:28089 (LF-58) 
Comparison of the effects of inhaled alpha- and beta-emitting 
radionuclides on pulmonary function of the dog, 4:28082 (LF- 
58 


Toxicity of inhaled ®°SrClo in beagle dogs. XI, 4:28069 (LF-58) 

Toxicity of inhaled ®' YCls in beagle dogs. XI, 4:28070 (LF-58) 

Toxicity of inhaled '**CeCls in beagle dogs. XI, 4:28071 (LF-58) 

Toxicity of injected '*7CsCl in beagle dogs. X, 4:28072 (LF-58) 

Toxicity of °°’ Y inhaled in a relatively insoluble form by beagle 
dogs. IX, 4:28073 (LF-58) 

Toxicity of *Y inhaled in a relatively insoluble form by beagle 
dogs. VIII, 4:28074 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by beagle 
dogs. X, 4:28075 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by 
immature beagle dogs. VI, 4:28076 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by aged 
beagle dogs. VI, 4:28077 (LF-58) 

Toxicity of inhaled ®Sr in fused aluminosilicate particles in beagle 
dogs. VIII, 4:28078 (LF-58) 

Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 

Toxicity of inhaled 7°*PuOz in beagle dogs. A. Monodisperse 1.5 
pum AD *°*PuO, particles B. Monodisperse 3.0 1m AD 
particles. IV, 4:28080 (LF-58) 

Toxicity of inhaled **°PuO, in beagle dogs A. Monodisperse 0.75 

m **°PuO, particles. B. Monodisperse 1.5 1m *°®PuO2 
oy C. Monodisperse 3.0 pm *°*PuOz particles., 4:28081 
LF-58) 
DOGS/BLOOD SERUM 

Comparison of the miniature centrifugal analyzer (Multistat IIT) to 
the Sequential Multiple Analyzer (SMA) 12/30 to analyze 
canine sera, 4:27961 (LF-58) 

DOGS/DELAYED RADIATION EFFECTS 
Comparative analysis of causes of animal deaths during chronic 
exposure to gamma radiation and the aftereffect period, 4:28061 
DOGS/EXPOSURE CHAMBERS 
Multiple dog exposure system, 4:28136 (LF-58) 
DOGS/EXTERNAL IRRADIATION 

Treatment of acute lung injury from external gamma irradiation 

with an inhaled corticosteroid, 4:28055 (LF-58) 
DOGS/IMMUNE REACTIONS 

Intrapulmonary immunization of beagles with sheep red blood 

cells, 4:28029 (LF-58) 
DOGS/INTERNAL IRRADIATION 

Toxicity of inhaled ®SrCl in beagle dogs. XI, 4:28069 (LF-58) 

Toxicity of inhaled *' YCls in beagle dogs. XI, 4:28070 (LF-58) 

Toxicity of inhaled '**CeCl; in beagle dogs. XI, 4:28071 (LF-58) 

DOGS/LUNG CLEARANCE 

Comparison of two methods of measuring tracheal mucous 

clearance in beagle dogs, 4:28154 (LF-58) 
DOGS/RADIONUCLIDE KINETICS 

Patterns of dose after inhalation of monodisperse or polydisperse 

aerosols of ** AmOz by beagle dog. II, 4:28104 (LF-58) 
DOGS/USES 

Use of canines for explosives detection in the personnel access 

control function at a nuclear facility, 4:25688 (AGNS-1040-36) 
DOLOMITE/REGENERATION 

Combined Cycle Research Program. Quarterly technical progress 

report No. 7, 1 January-31 March 1978, 4:26195 (MIT-2295T18- 


7) 
DOLOMITE/SORPTIVE PROPERTIES 
Cyclic use of (I) half-calcined dolomite for removal of hydrogen 
sulfide and (II) magnesium oxide for removal of sulfur dioxide 
from gases at elevated pressure, 4:25221 
DOMAIN STRUCTURE/MATHEMATICAL MODELS 
Microscopic derivation of domain walls, 4:28428 
DOSE RATES/RADIOSENSITIVITY EFFECTS 
Effects of long-term and chronic radiation on hemopoiesis (y rays; 
rats), 4:28062 
DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
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Local dose to as oe from inhaled *°*PuO particles 
(Hamsters), 4:2809: 
DOSIMETRY BIOLOGICAL DOSEMETERS 
Status of human chromosome aberrations as a biological radiation 
dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
DOSIMETRY/NUCLEAR DATA COLLECTIONS 
Status of the Dosimetry File for ENDF/B-V, 4:28423 (BNL- 
25200) 
DOUBLET REACTORS/NEUTRAL BEAM SOURCES 
Doublet III neutral beam injection system overview and status 
report, 4:28540 (GA-A-15119) 
DOUGLAS POINT ONTARIO REACTOR/REACTOR COOLING 
SYSTEMS 
Formation of mixed cation spinels on corroding carbon steel 
surfaces, 4:27207 
DOUGLAS POINT POWER STATION 
See DOUGLAS POINT ONTARIO REACTOR 
DRAFT CONTROL SYSTEMS/DESIGN 
Draft air control system (Patent), 4:26928 
DRAGON REACTOR/REACTOR OPERATION 
Further analysis of the zero-energy experiment on the Dragon 
reactor, 4:26347 
DRIFT CHAMBERS/DATA PROCESSING 
M7--a high speed digital processor for second level trigger 
selections, 4:27683 
DRIFT INSTABILITY 
Numerical analysis of nonlinear collisional drift instability, 4:28494 
(N-78-24944) 
Quadratic form for resisting drift modes in a slab with magnetic 
shear, 4:28500 (PPPL-1526) 
Unstable drift waves in a sheared magnetic field, 4:28499 (PPPL- 
1519 


DRILL BITS 
See also DRILLING EQUIPMENT 
JET DRILLS 


DRILL BITS/PERFORMANCE TESTING 
Study to determine roller cone cutter offset effects at various 
drilling depths, 4:27484 
DRILL CORES/OIL SATURATION 
Study of appraisable wells of the Uzen field, 4:25412 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILLING EQUIPMENT/DESIGN 
Circumferential centralizer (Patent), 4:25414 
DRILLING EQUIPMENT/PERFORMANCE 
Shaft sinking by downhole shaft borers, 4:25301 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/MULTI-ELEMENT ANALYSIS 
Multielement analysis of river water, 4:27909 
DRINKING WATER/POLLUTION REGULATIONS 
Lessons to be learned from clinical laboratory accreditation, 
4:27952 
DRINKING WATER/QUALITY ASSURANCE 
ee certification program for water supply, 
4:281 
DRINKING WATER/RADIOACTIVITY 
Content of *Sr and '°7Cs of global origin in the food ration of the 
ee of the Soviet Union from 1972 to 1975 (Intake by 
uman populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
DRINKING WATER/RADIOCHEMICAL ANALYSIS 
Content of ®Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
DROPLETS/COMBUSTION 
Monodisperse spray combustion system and the measurement of 
oxides of nitrogen, 4:25477 (CONF-780417-) 
DROSOPHILA/CHROMOSOMAL ABERRATIONS 
Origin of meiotic nondisjunction in Drosophila females, 4:28066 
(CONF-781115-1) 
DROSOPHILA/GENETIC RADIATION EFFECTS 
Effect of accelerations combined with radiation on occurrence of 
gene mutations in the drosophila (X rays), 4:28067 
DROSOPHILA/MUTATIONS 
Origin of meiotic nondisjunction in Drosophila females, 4:28066 
(CONF-781115-1) 
DRUGS 
See also ANTIMITOTIC DRUGS 
ANTINEOPLASTIC DRUGS 
RADIOPHARMACEUTICALS 
RADIOSENSITIZERS 
DRUGS/BIOLOGICAL EFFECTS 
Changes in serum high density lipoproteins in women on oral 
contraceptive drugs, 4:27980 


DYSPROSIUM ALLOYS/MAGNETOSTRICTION 


DRUGS/NUCLEOSIDES 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Final report, June 1, 1974-May 31, 1978, 4:27357 
(COO-2468-4 
DRYERS 
See also CLOTHES DRYERS 
DRYERS/DESIGN 
Vertical lift dryer pilot plant design. Final report. Series No. II: 
G-4, 4:25193 (FE-2240-32) 
DRYERS/FUEL CONSUMPTION 
Test results from waste-fired gin dryers, 4:27000 
DRYERS/PERFORMANCE TESTING 
Vertical lift dryer pilot plant design. Final report. Series No. II: 
G-4, 4:25193 (FE-2240-32) 
DRYERS/WASTE HEAT UTILIZATION 
Test results from waste-fired gin dryers, 4:27000 
DRY-TYPE COOLING TOWERS 
See CLOSED-CYCLE COOLING SYSTEMS 
D-T REACTORS/CRYOPUMPS 
Helium pumping at 4.2 K by molecular sieve 5A, 4:27544 
D-T REACTORS/FIRST WALL 
Criterion for plasma-wall-interaction in a reactor, 4:28586 (Juel- 
1503) 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/AEROSOLS 
Nasal absorption of DTPA in rats and beagle dogs, 4:28107 (LF- 


58) 
DTPA/INHALATION 
— absorption of DTPA in rats and beagle dogs, 4:28107 (LF- 


DTPA/TISSUE DISTRIBUTION 
Nasal absorption of DTPA in rats and beagle dogs, 4:28107 (LF- 


58) 
DUAL ENERGY USE SYSTEMS 
See DEUS 
DUAL RESONANCE MODEL/STRING MODELS 
Topics in dual models and extended solutions (Infinities), 4:28339 
DUAL-PURPOSE POWER PLANTS/CONSTRUCTION 
Tobruk power station, 4:26186 
DUAL-PURPOSE POWER PLANTS/DESIGN 
Turbine generator cycle for provision of heat to an external heat 
load (Patent), 4:26226 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Energy and economic problems of heat and power coupling, 
4:27010 
DUAL-PURPOSE POWER PLANTS/ON-LINE CONTROL 
SYSTEMS 
Automating start-up and shut-down of a power station unit of the 
public utilities in Duesseldorf, 4:26187 
DUAL-PURPOSE POWER PLANTS/PLANNING 
Efficient energy generation for Hereford, 4:26225 
DUAL-PURPOSE POWER PLANTS/STEAM TURBINES 
Assessment of turbine generator technology for district heating 
applications, 4:26203 (COO-3443-1) 
DUST COLLECTORS/COMPARATIVE EVALUATIONS 
Practical look at dust control, 4:27595 
DUSTS/CONTROL 
Dust formation during operation of a mining combine in longwall 
mining with productivity greater than 1000 tons of coal per day, 


4:25321 
DUSTS/EXPLOSIONS 
Changing scene highlights III, 4:28600 (IS-4448) 
DYE LASERS/EMISSION SPECTRA 
Some features of the emission of a thin-film ring laser, 4:27519 
DYE LASERS/OPTICAL PUMPING 
Lasing power of dye lasers under radially nonuniform lamp 
pumping, 4:27518 
Some features of the emission of a thin-film ring laser, 4:27519 
DYE LASERS/POWER 
Lasing power of dye lasers under radially nonuniform lamp 
pumping, 4:27518 
DYE LASERS/SYNCHRONIZATION 
Modified SCR for optically actuated triggering, 4:27554 
DYES/MATERIALS RECOVERY 
Disposal of Navy colored smoke compositions and identification 
of products of combustion. Interim report 1 October 1976-30 
September 1977, 4:27001 (AD-A-056274) 
DYES/TEMPERATURE EFFECTS 
Chemical and optical studies of heat transfer fluids containing 
solar energy absorbers, 4:25973 —- 
DYSPROSIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
DYSPROSIUM ALLOYS/MAGNETOSTRICTION 
Permeability, magnetomechanical coupling and magnetostriction 
in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 





DYSPROSIUM ALLOYS/PERMEABILITY 


DYSPROSIUM ALLOYS/PERMEABILITY 
Permeability, magnetomechanical coupling and magnetostriction 
in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 
DYSPROSIUM CARBIDES/ANTIFERROMAGNETISM 
Neutron diffraction studies of Pr2Cs, NdzCs, and Dy2Cs at 300 to 
1.6°K, 4:27261 
DYSPROSIUM CARBIDES/CRYSTAL STRUCTURE 
Neutron diffraction studies of Pr2Cs, NdzCs, and Dy2zCs at 300 to 
1.6°K, 4:27261 


EARTH ATMOSPHERE 
See also IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
Ozone increase from Concorde operations, 4:27786 
EARTH ATMOSPHERE/AIR POLLUTION 

Method for using acoustic sounder categories to determine 
atmospheric stability, 4:27750 (DP-MS-78-49) 

Preliminary zonal model analysis of the climatic change resulting 
from increased atmospheric carbon dioxide, 4:27778 (UCRL- 
81575) 

EARTH ATMOSPHERE/BOUNDARY LAYERS 

Finite element solution of the two-dimensional time-dependent 

Boussinesq equations, 4:28302 (UCRL-81552) 
EARTH ATMOSPHERE/CLIMATES 
Climate models and the prediction of CO2-induced climatic 
changes, 4:27767 (ORAU/IEA-78-24(M)) 
EARTH ATMOSPHERE/DIFFUSION 
In-situ quantitation of background halofluorocarbon levels, 
:27829 


EARTH ATMOSPHERE/LIGHT SCATTERING 
Atmospheric attenuation of solar radiation, 4:25948 (ATR- 
77(7523-20)-3) 
EARTH ATMOSPHERE/LIGHT TRANSMISSION 
Atmospheric attenuation of solar radiation, 4:25948 (ATR- 
77(7523-20)-3) 
EARTH ATMOSPHERE/MATHEMATICAL MODELS 
Study of vertical diffusion in the atmosphere using airborne gas- 
chromatography and numerical modelling, 4:27828 
EARTH ATMOSPHERE/PHOTOCHEMISTRY 
Ozone formation related to power plant emissions, 4:27781 
EARTH ATMOSPHERE/RADIOACTIVITY 
Method for using acoustic sounder categories to determine 
atmospheric stability, 4:27750 (DP-MS-78-49) 
EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 
Critique of methods for estimating plume depletion and deposition 
of airborne radionuclides, 4:27838 (CONF-7810133-3) 
EARTH ATMOSPHERE/RADIOWAVE RADIATION 
Microprocessors as a tool in determining correlation between 
sferics and tornado genesis (Sferics = atmospheric 
electromagnetic radiation in the kilohertz to UHF range), 
4:27735 (BDX-613-2122) 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 
EARTH PENETRATORS/PERFORMANCE TESTING 
Review of full scale terradynamic testing, 4:27471 (SAND-78- 
1767C) 
EARTH PLANET/CLIMATES 
Man and climate: an overview, 4:27863 
EARTH-COVERED BUILDINGS/COST 
Economics of homes that are in-ground passive solar vs. above- 
ground all-electric vs. above-ground active solar, 4:26023 
EARTH-COVERED BUILDINGS/PASSIVE SOLAR HEATING 
SYSTEMS 
Economics of homes that are in-ground passive solar vs. above- 
ground all-electric vs. above-ground active solar, 4:26023 
Sun earth house, 4:26022 
EARTH-COVERED BUILDINGS/SOLAR WATER HEATING 
Sun earth house, 4:26022 
EARTHMOVING EQUIPMENT 
See also BUCKET WHEEL EXCAVATORS 
EARTHMOVING EQUIPMENT/COMPARATIVE 
EVALUATIONS 
Analysis of the use of hydraulic ae in mining, 4:27578 
EARTHMOVING EQUIPMENT/DESIG 
Excavating and pipeline installation nese (Patent), 4:27469 
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EARTHQUAKES/DEPTH 
Determination of focus depths of earthquakes in the Cisbaikal 
area, 4:28179 
EARTHQUAKES/SEISMIC EFFECTS 
Studies for geologic storage of radioactive waste in the southeast 
(National Waste Terminal Storage), 4:25662 (DP-MS-78-26) 
EBR-2 REACTOR/FUEL PINS 
Postirradiation examination results from experiment F11A (EBR- 
II subassemblies X141 and X141A), 4:26375 (GEFR-00399) 
EBR-2 REACTOR/IN-SERVICE INSPECTION 
Second mechanized in-service inspection of EBR-II steam 
generator, 4:26494 (ANL-78-76) 
EBR-2 REACTOR/STEAM GENERATORS 
Second mechanized in-service inspection of EBR-II steam 
generator, 4:26494 (ANL-78-76) 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
ECCS/PERFORMANCE 
Analysis of small breaks in the reactor coolant pump discharge 
piping for the B and W lowered loop 177 FA plants (PWR), 
4:26577 (NP-23304) 
ECCS/PERFORMANCE TESTING 
Experiment data report for Semiscale MOD-3 reflood heat 
transfer tests S-07-5 and S-07-5A (baseline test series) (PWR), 
4:26585 (NUREG/CR-0406) 
ECCS/TWO-PHASE FLOW 
Flooding in multi-channel two-phase counterflow (PWR), 4:26613 
Preliminary study of annulus ECC flow oscillations. Research 
project 347-1, Interim report August 1978 (PWR), 4:26562 
(EPRI-NP-839) 
ECONOMETRICS/ENERGY MODELS 
Review of large-scale energy models, 4:26664 (EPRI-EA-968) 
ECONOMIC ANALYSIS/INPUT-OUTPUT ANALYSIS 
General-equilibrium approach to energy/environmental economic 
analysis, 4:26663 (BNL-24781) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/ENERGY POLICY 
Decoupling. Economic growth without more energy (Book, in 
German), 4:26675 
ECONOMIC DEVELOPMENT/ENVIRONMENTAL IMPACT 
STATEMENTS 
State of Rhode Island Coastal Management Program and final 
environmental impact statement, 4:27956 (PB-283424) 
State of Wisconsin Coastal Management Program and final impact 
statement, 4:27955 (PB-283423) 
ECONOMIC DEVELOPMENT/FINANCIAL INCENTIVES 
Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-5)) 
ECONOMIC GROWTH/ENERGY CONSUMPTION 
Decoupling. Economic growth without more energy (Book, in 
German), 4:26675 
ECR HEATING 
Wall effects on the absorption of electron cyclotron waves in an 
EBT plasma, 4:28546 (ORNL/TM-6772) 
EDUCATION/ENERGY CONSERVATION 
Energy: selected resource materials for developing energy 
education/conservation programs, 4:26724 (NP-23517) 
EDUCATION/GRANTS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
EDUCATIONAL TOOLS/BIBLIOGRAPHIES 
Energy Education Materials Inventory. Volume 1. An annotated 
bibliography of currently available materials, K-12, published 
prior to May 1976, 4:26662 (HCP/M8685-01) 
ES 


See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/POWER SUBSTATIONS 
Automatic insulator-washing system to prevent flashover due to 
pollution, 4:26273 
Calculation and measurement of the earth impedance of an e.h.v. 
substation, 4:26274 
EHV AC SYSTEMS/POWER TRANSMISSION TOWERS 
Supporting steel structures of ehv lines and stations as substitute 
earth conductors, 4:26277 
EHV AC SYSTEMS/UNDERGROUND POWER 
TRANSMISSION 
Transient phenomena in crossbonded cable systems: analytical 
results, 4:26275 
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EIGENVALUES/CALCULATION METHODS 
Inverse iteration: an alternative form, 4:28636 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM/ADSORPTION 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809 100-1) 
EINSTEINIUM COMPOUNDS/CHEMICAL PREPARATION 
Conceptual problems in noble gas and fluorine chemistry. VII. On 
the possible existence of einsteinium and protactinium 
hexafluoride, 4:27409 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
DEHUMIDIFIERS 
DISHWASHERS 
FREEZERS 
MICROWAVE OVENS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
ELECTRIC APPLIANCES/ENERGY CONSUMPTION 
Electric energy usage in the home: a predictive model, 4:26917 
(CONF-780238-) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
Electrochemistry in the solar economy, 4:25930 
Some fundamental aspects of the electrochemical storage of 
hydrogen in LaNis alloys, 4:27239 
ELECTRIC BATTERIES/CLOSURES 
Storage battery with recombination catalyst (Patent), 4:26654 
ELECTRIC BATTERIES/ECONOMIC ANALYSIS 
Method for the comparative economic assessment of energy 
storage systems, 4:26614 (BNL-25291) 
ELECTRIC BATTERIES/ELECTROCHEMISTRY 
Power sources and some basic problems in electrocrystallisation 
and passivity (Review article), 4:26641 
ELECTRIC BATTERIES/ELECTRODES 
Advanced batteries, 4:26644 
Basic research on ceramic materials for energy storage and 
conversion system. Progress report, December 1, 1977- 
November 30, 1978, 4:27258 (COO-2564-4) 
Electrochemical injection of ions into non-stoichiometric 
electrodes, 4:26660 
ELECTRIC BATTERIES/ELECTROLYTES 
Advanced batteries, 4:26644 
Basic research on ceramic materials for energy storage and 
conversion system. Progress report, December 1, 1977- 
November 30, 1978, 4:27258 (COO-2564-4) 
Evaluation of solid electrolytes for high temperature lithium 
batteries: a preliminary study, 4:26651 
ELECTRIC BATTERIES/EVALUATION 
New batteries and their impact on electric vehicles. Paper No. 
7740, 4:26661 
ELECTRIC BATTERIES/MATERIALS 
Battery and other applications of a new proton conductor: 
hydrogen uranyl phosphate tetrahydrate, HUO2PO,.4H20O, 
4:26652 
ELECTRIC BATTERIES/SERVICE LIFE 
Method for the comparative economic assessment of energy 
storage systems, 4:26614 (BNL-25291) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/EQUIPMENT PROTECTION DEVICES 
Protection of buried cable from direct lightning strike, 4:26248 
(SAND-78-1783) 
ELECTRIC CABLES/FAILURES 
Longitudinal loading tests on a transmission line. Final report, 
4:26271 (EPRI-EL-905) 
ELECTRIC CABLES/OVERVOLTAGE 
Transient phenomena in crossbonded cable systems: analytical 
results, 4:26275 
ELECTRIC CABLES/SAFETY 
Protection of buried cable from direct lightning strike, 4:26248 
(SAND-78-1783) 
ELECTRIC CABLES/TRANSIENTS 
Transient phenomena in crossbonded cable systems: analytical 
results, 4:26275 
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ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 

60 Hz electric field parameters associated with the perturbation of 
a Eukaryotic cell system, 4:28163 (UR-3490-1409) 

Biological effects of nonionizing electromagnetic radiation. 
Volume II, Number 4. A digest of current literature. Quarterly 
report March-June 1978, 4:28159 (AD-A-055569) 

Human responses to power frequency exposures (Review of 
literatue on electric field effects), 4:28162 (UR-3490-1385) 

ELECTRIC FURNACES/ENERGY EFFICIENCY 

Two-stage electric arc-electroslag process for continuous 

steelmaking, 4:26986 
ELECTRIC FURNACES/POWER DEMAND 

Smelting cement copper in an electric-arc furnace. Report of 

investigations FY 1978, 4:26976 (PB-283856) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
WATER CURRENT POWER GENERATORS 
ELECTRIC GENERATORS/CONTROL SYSTEMS 

Arrangement for adapting a wind wheel to an electric power 

generator (Patent), 4:26173 
ELECTRIC GENERATORS/COOLING SYSTEMS 

Experience with the liquid-cooled generator Skaerbaek III, 

4:26214 
ELECTRIC GENERATORS/PERFORMANCE 

Experience with the liquid-cooled generator Skaerbaek III, 

4:26214 
ELECTRIC GENERATORS/PERFORMANCE TESTING 

Running tests on a large four-pole generator for the tennessee 

valley authority (usa), 4:26213 
ELECTRIC GENERATORS/STATORS 

Analysis of mechanical state of end laminations in stator core of 

large generator, 4:26221 
ELECTRIC GROUNDS/ELECTRIC IMPEDANCE 

Calculation and measurement of the earth impedance of an e.h.v. 

substation, 4:26274 
ELECTRIC MOTORS/COMPARATIVE EVALUATIONS 

Making allowance for integral computation capabilities in 

selection of electric motors, 4:26845 
ELECTRIC MOTORS/COMPUTER-AIDED DESIGN 

Computer synthesis of equation system for thermal design of 

electric machinery, 4:26846 
ELECTRIC MOTORS/CONTROL SYSTEMS 

Synthesis of optimal automatic speed-control systems for dc 

electric drives, 4:26844 
ELECTRIC MOTORS/COOLING 

Computer synthesis of equation system for thermal design of 

electric machinery, 4:26846 
ELECTRIC MOTORS/DESIGN 

Investigation of thermal state in high-power disk electric motor, 

4:26847 
ELECTRIC MOTORS/ENERGY SUPPLIES 

Energy supply of large drive motors in the industrial sector, 

4:26982 
ELECTRIC MOTORS/HEAT TRANSFER 

Investigation of thermal state in high-power disk electric motor, 

4:26847 
ELECTRIC MOTORS/INTERLOCKS 

Installations for laying idle or blocking drives in coal faces, 

4:25317 
ELECTRIC MOTORS/OPTIMAL CONTROL 

Economic acceleration of dc electric drive with independently 

excited motor, 4:26843 
ELECTRIC MOTORS/PERFORMANCE 

Making allowance for integral computation capabilities in 

selection of electric motors, 4:26845 
ELECTRIC MOTORS/SPEED REGULATORS 

Synthesis of optimal automatic speed-control systems for dc 

electric drives, 4:26844 
ELECTRIC POWER 

See also HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 

Energy conservation--energy pricing: experience of the Federal 
Republic of Germany, 4:26730 

Solar-powered irrigation systems study: technical summary report. 
Volume II. Agricultural energy and fuel price projections for 
Arizona, California, Kansas, Nebraska, New Mexico, and Texas, 
4:26067 (SAN-1101/PA2-26) 

ELECTRIC POWER/CONSUMPTION RATES 

Electric energy usage in the home: a predictive model, 4:26917 

(CONF-780238-) 





ELECTRIC POWER/COST 


ELECTRIC POWER/COST 

Effects of sulfur emission controls on the cost of gasification 
combined cycle power systems. Final report, 4:26227 (EPRI- 
AF-916) 

Electric cost of service program. Part I. User's manual, 4:26789 
(NP-23306) 

Technology advances in wood fired gas turbine development, 
4:26206 

ELECTRIC POWER/DATA COMPILATIO 
Sources of energy data for Illinois, 4:26745 (NP-23535) 
ELECTRIC POWER/PLANNING 
Power planning organizations in the Pacific Northwest, 4:26796 
ELECTRIC POWER/RELIABILITY 
Reliability of power supplies, 4:26795 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
See PUBLIC UTILITIES 

Characterization of electric vehicles and regional analysis to assess 
impacts of electric vehicles on the electric utility system, 
4:27039 (ANL/EES-TM-27) 

ELECTRIC UTILITIES/ECONOMICS 

Steam-electric plant construction cost and annual production 
expenses 1976. Twenty-ninth annual supplement, 4:26804 (TID- 
28881) 

ELECTRIC UTILITIES/ENERGY ee es 

Utility conservation demonstration project. Second 

progress report, January 1-March 31, 1978, 4: 36860 (THI (T 1D. 38532) 
ELECTRIC UTILITIES/ENERGY STORAGE 

Energy storage systems program overview, FY 1978, compiled 

December 1977, 4:26701 (DOE/ET-0038) 
ELECTRIC UTILITIES/FOSSIL FUELS 

Monthly report cost and quality of fuels for electric utility plants: 

data for October 1977, 4:26802 (NP-23303) 
ELECTRIC UTILITIES/GROWTH 

Regional Electric Utility Operations Model. Volume 1. Technical 

report, 4:26801 (EPRI-EA-897(Vol.1)) 
ELECTRIC UTILITIES/LOAD MANAGEMENT 

Utility load management and solar energy. Study background and 
preliminary market potential analysis, 4:25961 (BNL-25038) 

Utility load management and solar energy, 4:26034 

ELECTRIC UTILITIES/MANAGEME 

SPS meets tomorrow’s challenges today: outstanding electric 

utility for 1978, 4:26793 
ELECTRIC UTILITIES/MARGINAL-COST PRICING 

Devices for electric utility rate design under transition towards 

time of use marginal-cost pricing, 4:26794 
ELECTRIC UTILITIES/OPERATION 

Regional Electric Utility Operations Model. Volume 1. Technical 

report, 4:26801 (EPRI-EA-897(Vol.1)) 
ELECTRIC UTILITIES/PEAK-LOAD PRICING 

Projected nationwide energy and capacity savings from -load 
pricing of electricity in t 4 industrial sector, 4:26790 ND/ 
R-2179-DOE) 

ELECTRIC UTILITIES/PHOTOVOLTAIC POWER PLANTS 

Requirements assessment of photovoltaic power plants in electric 
utility systems. Volume I. Summary report, 4:25933 (EPRI-ER- 
685-SY(Vol.1)) 

Requirements assessment of photovoltaic power plants in electric 
utility systems. Volume II. Technical report, 4:25934 (EPRI- 
ER-685(Vol.2)) 

ELECTRIC UTILITIES/POWER GENERATION 

Additions to generating capacity 1978-1987 for the contiguous 
United States: as projected by the Regional Electric Reliability 
Councils in their April 1, 1978 long-range coordinated planning 
reports to the Department of Energy, 4:26799 (DOE, 

20 
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ELECTRIC UTILITIES/PUBLIC RELATIONS 

Public relations activities of regional utilities, 4:26672 

ELECTRIC UTILITIES/RATE STRUCTURE 

Devices for electric utility rate design under transition towards 
time of use marginal-cost pricing, 4:26794 

Electric cost of service program. Part I. User's manual, 4:26789 
(NP-23306) 

Projected nationwide energy and capacity savings from -load 
pricing of electricity in the industrial sector, 4:26790 (RAND/ 
R-2179-DOE) 

Text for section dealing with utility rate reform and miscellaneous 
utility issues, 4:26791 (UCRL-13925) 

ELECTRIC UTILITIES/STATISTICS 

Steam-electric plant construction cost and annual production 

seep 1976. Twenty-ninth annual supplement, 4:26804 (TID- 
ELECTRIC UTILITIES/TOWER FOCUS POWER PLANTS 

Potential for central solar thermal electric power plants in Texas: 

from a utility's viewpoint, 4:25946 
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ELECTRICAL ENGINEERING/INFORMATION SYSTEMS 
International CMEA system for scientific and technical 
information in the field of electrical engineering, 4:27436 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CIRCUIT BREAKERS 
CURRENT LIMITERS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/SAFETY STANDARDS 
Electrical equipment for hazardous areas and ISI certification 
scheme, 4:25306 
ELECTRICAL INSULATION/BREAKDOWN 
Treeing in solid extruded electrical insulation, 4:26261 
ELECTRICAL INSULATION/ELECTRICAL PROPERTIES 
insulation for a superconducting power transmission line, 
4:26282 (BNL-25454) 
ELECTRICAL INSULATION/MECHANICAL PROPERTIES 
Lapped insulation for a superconducting power transmission line, 
4:26282 (BNL-25454) 
ELECTRICAL INSULATION/QUALITY CONTROL 
Insulator testing and quality control, 4:26262 
ELECTRICAL INSULATORS/FAILURES 
Longitudinal loading tests on a transmission line. Final report, 
4:26271 (EPRI-EL-905) 
ELECTRICAL INSULATORS/FLASHOVER 
Automatic insulator-washing system to prevent flashover due to 
pollution, 4:26273 
ELECTRICAL INSULATORS/MECHANICAL PROPERTIES 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 
146 


ELECTRICAL INSULATORS/SURFACE CLEANING 
Automatic insulator-washing system to prevent flashover due to 
pollution, 4:26273 
ELECTRIC-POWERED VEHICLES/COST 
Use of electric-powered vehicles in public cleaning, 4:27042 
ELECTRIC-POWERED VEHICLES/ECONOMICS 
University of Canterbury electric town car, 4:27040 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Advanced batteries, 4:26644 
New batteries and their impact on electric vehicles. Paper No. 
7740, 4:26661 
ELECTRIC-POWERED VEHICLES/ENERGY EFFICIENCY 
Transport and energy, 4:26964 
ELECTRIC-POWERED VEHICLES/EVALUATION 
Characterization of electric vehicles and regional analysis to assess 
impacts of electric vehicles on the electric utility system, 
4:27039 (ANL/EES-TM-27) 
ELECTRIC-POWERED VEHICLES/IRON-AIR BATTERIES 
Metal-air batteries, 4:26639 (BMFT-FB-T-77-81) 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
Materials for high-performance lithium aluminum/iron sulfide 
secondary batteries, 4:26643 (CONF-7811113-1) 
ELECTRIC-POWERED VEHICLES/MARKET 
Characterization of electric vehicles and regional analysis to assess 
impacts of electric vehicles on the electric utility system, 
4:27039 (ANL/EES-TM-27) 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
Solar-electric car: urban vehicle performance, 4:26060 (CONF- 
730747-(E)) 
University of Canterbury electric town car, 4:27040 
ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 
BATTERIES 


Sodium/sulphur battery as a power source for rail traction, 
:26638 


Sodium-sulfur battery research (17-Ah prototype), 4:26637 
ELECTRIC-POWERED VEHICLES/SOLAR BATTERY 

CHARGERS 

Solar-electric car: urban vehicle performance, 4:26060 (CONF- 

730747-(E)) 

ELECTRIC-POWERED VEHICLES/SPECIFICATIONS 

University of Canterbury electric town car, 4:27040 
ELECTRIC-POWERED VEHICLES/USES 

Use of electric-powered vehicles in public cleaning, 4:27042 
ELECTROCHEMISTRY/COMMERCIALIZATION 

Electrochemistry for a future society, 4:27382 
ELECTROCHEMISTRY/MEETINGS 

Trends in electrochemistry, 4:27381 

URES 


Corona electrode failure study. Final report, 4:26233 (EPRI-FP- 
792(Vol.1)) 
ELECTRODES/MANUFACTURING 
Manufacture of coke (Patent), 4:25152 
Process for preparing needle coal pitch coke, 4:25154 
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ELECTRODES/SPECIFICATIONS 
Electrode structures for high energy high temperature plasmas 
(Patent), 4:28474 
ELECTRODYNAMICS 
See also QUANTUM ELECTRODYNAMICS 
The Dynamic Theory, a new view of space, time, and matter. 
Research report, 4:28435 (AD-A-055325) 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTIC CELLS 
See also PHOTOELECTROLYTIC CELLS 
Electrolysis method for producing hydrogen and oxygen (Patent), 
4:25731 
ELECTROMAGNETIC FIELDS/DISTRIBUTION 
Characteristics of accelerating structure with nonidentical 
resonators and narrow coupling slits, 4:27615 
ELECTROMAGNETIC INTERACTIONS/GAUGE INVARIANCE 
Weak interactions at high energies (Lectures, review), 4:28343 
(SLAC-PUB-2177) 
ELECTROMAGNETIC ISOTOPE SEPARATION 
Changing scene highlights ITI, 4:28600 (IS-4448) 
ELECTROMAGNETIC RADIATION 
See also COHERENT RADIATION 
GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/ABSORPTION 
Wall effects on the absorption of electron cyclotron waves in an 
EBT plasma, 4:28546 (ORNL/TM-6772) 
ELECTROMAGNETIC RADIATION/BIOLOGICAL EFFECTS 
Biological effects of nonionizing electromagnetic radiation. 
Volume II, Number 4. A digest of current literature. Quarterly 
report March-June 1978, 4:28159 (AD-A-055569) 
ELECTROMAGNETISM 
Electromagnetism and gravitation (Produced by rapid rotation), 
4:28444 
ELECTRON BEAM INJECTION/ELECTRON GUNS 
Injection system of the Elektronika linear accelerator, 4:27622 
ELECTRON BEAMS/AMP BEAM CURRENTS 
Radio-frequency emission from an explosive instability in an 
electron beam, 4:28461 
ELECTRON BEAMS/CYLINDRICAL CONFIGURATION 
Stationary states of an electron beam with return current in a 
plasma channel, 4:28460 
ELECTRON BEAMS/PARAMETRIC INSTABILITIES 
Radio-frequency emission from an explosive instability in an 
electron beam, 4:28461 
ELECTRON BEAMS/RADIOWAVE RADIATION 
Radio-frequency emission from an explosive instability in an 
electron beam, 4:28461 
ELECTRON BEAMS/RELATIVISTIC RANGE 
Stationary states of an electron beam with return current in a 
plasma channel, 4:28460 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON GUNS/ELECTRODES 
Injection system of the Elektronika linear accelerator, 4:27622 
ELECTRON GUNS/FIELD EMISSION 
Energy dispersive x-ray analysis using a field emission gun: a 
precaution, 4:27710 (COO-1198-1229) 
ELECTRON GUNS/PERFORMANCE 
Energy dispersive x-ray analysis using a field emission gun: a 
precaution, 4:27710 (COO-1198-1229) 
ELECTRON MICROPROBE ANALYSIS/DATA ACQUISITION 
SYSTEMS 
Control and data analysis software for INAA and surface nuclear 
microprobe applications, 4:27309 
Development of electron-probe computerization, 4:27308 
ELECTRON MICROSCOPY 
See also TRANSMISSION ELECTRON MICROSCOPY 
ELECTRON MICROSCOPY/ETCHING 
Studies of membrane structure by freeze-etching. Progress report, 
October 1, 1977-October 31, 1978, 4:27985 (COO-2423-7) 
ELECTRON MICROSCOPY/FREEZING 
Studies of membrane structure by freeze-etching. Progress report, 
October 1, 1977-October 31, 1978, 4:27985 (COO-2423-7) 
ELECTRON MICROSCOPY/X-RAY FLUORESCENCE 
ANALYSIS 
Effects of contamination in x-ray microanalysis, 4:28240 (COO- 
1198-1230) 


ELECTRON-POSITRON INTERACTIONS/PARTICLE 


ELECTRON MICROSCOPY/X-RAY SPECTROSCOPY 
Energy dispersive x-ray analysis using a field emission gun: a 
precaution, 4:27710 (COO-1198-1229) 
ELECTRON MULTIPLIER DETECTORS 
Channel electron multipliers: properties, development and 
applications, 4:27682 
ELECTRON PLASMA WAVES/PARAMETRIC INSTABILITIES 
Effect of convective loss on the parametric decay of cold electron 
plasma waves, 4:28498 (PPPL-1499) 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Isoscalar character of the J/sup 7/ = 6*, E/sub x/ = 5.125 MeV 
state in **Ni, 4:28381 
ELECTRON SPECTROSCOPY/ELASTIC SCATTERING 
Elastic reflection of electrons from solids, 4:28254 
ELECTRON SPECTROSCOPY/SOLIDS 
Elastic reflection of electrons from solids, 4:28254 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Excitation of Al, Ga, In, and T1 atoms by electron impact, 4:28285 
Spectral dependence of the photocoloring process for 
photochromic spiropyranes, 4:28284 
ELECTRON-DEUTERON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Observation of parity violation in polarized electron scatterin 
(19.4 and 22.2 GeV, preliminary analysis, asymmetry), 4:28342 
(SLAC-215) 
ELECTRON-DEUTERON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Gauge models and neutral-current interactions, 4:28347 
ELECTRONIC CIRCUITS 
See also DELAY CIRCUITS 
INTEGRATED CIRCUITS 
LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
SWITCHING CIRCUITS 
ELECTRONIC CIRCUITS/MEETINGS 
19th midwest symposium on circuits and systems, 4:27557 
ELECTRONIC CIRCUITS/PHOTOTUBES 
Circuit for maintaining constant phototube current in polarization 
modulation spectroscopy, 4:27555 
ELECTRONIC CIRCUITS/RESEARCH PROGRAMS 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:27629 (ORNL-5482) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
ELECTRONIC EQUIPMENT/DESIGN 
Prototype crate and module system for a high speed top-mounted 
bus, 4:27552 (SLAC-PUB-2209 
ELECTRONIC EQUIPMENT/FABRICATION 
Effect of laser annealing on the redistribution of boron in 
implanted and boron deposited silicon, 4:27280 (CONF. 781076- 


2) 
ELECTRONITZ EQUIPMENT/SURFACE CONTAMINATION 
Contaminant identification for an electromechanical unit. Final 
report, 4:27551 (BDX-613-2116(Rev.)) 
ELECTRON-ION COLLISIONS/INELASTIC SCATTERING 
Exchange effects in weak-coupling theories for inelastic electron- 
positive ion scattering, 4:28270 
ELECTRON-MOLECULE COLLISIONS/DISSOCIATION 
Vibrational- and rotational-state dependence of dissociative 
attachment in e-He collisions, 4:28282 
ELECTRON-MOLECULE COLLISIONS/ELECTRON 
ATTACHMENT 
woe attachment to perfluorocarbon ae I. c-CyFe, 2- 
~C4Fe, c-CaFs and 2-CiFs , 4:2827 
ind attachment to perfluorocarbon compounds. II. c-CsFs, c- 
C6Fio, c-CeFi2, C7Fs, and CsFig: Relevance to gaseous 
dielectrics, 4:28279 
Temperature dependence of electron attachment to NoO in the gas 
phase, 4:28277 
Vibrational- and rotational-state dependence of dissociative 
attachment in e-He collisions, 4:28282 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Direct evidence for charmed particles in e* e~ annihilation at 
SPEAR, 4:28318 
K° production in e* e~ 
GeV), 4:28317 
Transverse quark polarization in large-p/sub T/ reactions, e* e~ 
jets, and leptoproduction: A test of quantum chromodynamics, 
:28345 


ELECTRON-POSITRON INTERACTIONS/PARTICLE 
PRODUCTION 
Transverse quark polarization in large-p/sub T/ reactions, e* e~ 
oo heng leptoproduction: A test of quantum chromodynamics, 
4:28345 


annihilation (3.4 to 7.6 GeV, 3.4 to 7.6 





ELECTRON-PROTON INTERACTIONS/DEEP 


ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 


Observation of parity violation in polarized electron scatterin 
(19.4 and 22.2 GeV, preliminary analysis, asymmetry), 4:28 
(SLAC-215) 

ONS 
See also SOLVATED ELECTRONS 
ELECTRONS/ENERGY LOSSES 

Anisotropic — loss of electrons in a molybdenum single 
crystal, 4:2840 

Oucilistor-atrength distribution of water. A comparison of new 
photoabsorption and electron energy-loss measurements, 
4:28257 

ELECTRONS/MAGNETIC MOMENTS 

Anomalous magnetic moment of an electron in a polarized 

electromagnetic wave, 4:28362 
ELECTROSTATIC PRECIPITATORS/COST 

Research and development and cost projections for air pollution 
control equipment. Final report August 1977-January 1978, 
4:27582 (PB-283021) 

ELECTROSTATIC PRECIPITATORS/DESIGN 

Method and apparatus for conditioning flue gas with a mist of 
H2SO, (Patent), 4:26243 

Wet electrostatic precipitators (Patent), 4:27591 

ELECTROSTATIC PRECIPITATORS/EFFICIENCY 

Method of conditioning flue gas to electrostatic precipitator 

(Patent), 4:27598 
ELECTROSTATIC PRECIPITATORS/ELECTRODES 

Corona electrode failure study. Final report, 4:26233 (EPRI-FP- 
792(Vol.1)) 

ELECTROSTATIC PRECIPITATORS/FAILURES 

at = failure study. Final report, 4:26233 (EPRI-FP- 
792(Vol.1)) 

ELECTROSTATIC PRECIPITATORS/PERFORMANCE 

TESTING 


—— beam ionization for coal fly ash ecipitators. Quarterly 
eport, July 14-October 13, 1978, 4:252 2 F 3199-1) 
ELECTROSTATIC PRECIPITATORS/RESEARCH 
PROGRAMS 
Research and development and cost projections for air pollution 
control —_ ipment. Final report August 1977-January 1978, 
4:27582 (PB-283021) 
ELMO BUMPY TORUS/ECR HEATING 
Wall = on the absorption of electron cyclotron waves in an 
EBT plasma, 4:28546 (ORNL/TM-6772) 
ELMO BUMPY MPY TORUS/ELECTROMAGNETIC RADIATION 
Wall effects on the absorption of electron cyclotron waves in an 
EBT plasma, 4:28546 (ORNL/TM-6772) 
ELMO BUMPY TORUS/PLANNING 
EBT theory workshop panel report, 4:28518 (DOE/ET-0080) 
ELMO BUMPY TORUS/PLASMA CONFINEMENT 
Influence of globalmagnetic perturbations = behavior in 
Elmo Bumpy Torus, 4:28451 (ORNL/TM-6704) 
SE et each open 
um: orus (Survey of research pro; ), 4:28520 
(ORNL/TM-6743) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN/ECONOMIC ANALYSIS 
Standby Gasoline Rationing Plan. Regulatory analysis, 4:26717 
(DOE/ERA-0046) 
EMERGENCY PLAN/ECONOMIC IMPACT 
Standby Conservation Plan No. 2: emergency buildin 
temperature restrictions. Economic ai, 4:267 8 (DOE/ 
ERA-0047) 
EMISSION SPECTROSCOPY/TECHNOLOGY ASSESSMENT 
Comparison of factors affecting accuracy in atomic emission and 
atomic absorption spectrometry using a graphite furnace for 
trace metal analysis in water, 4:27903 


(Ethyl methanesulfonate.) 
EMS/BIOLOGICAL EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
EMS/GENETIC EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
EMS/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
EMULSIONS/COMBUSTION 
—— heating fuel oil combustion with water-oil emulsions, 


ENAMELS 
Solar nem, a new area of applicatio. for enamel, 4:26112 


See also GEOTHERMAL ENERGY 
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NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/INFORMATION 
Inventory of data bases, graphics packages, and models in 
ent of Energy laboratories, 4:28647 (ORNL/EIS-144) 
ENERGY ANALYSIS/RESEARCH PROGRAMS 

Systems, analysis, and assessment. Progress report, July- 
September 1978. (LASL), 4:27953 (LA-7573-PR) 

Systems, Analysis, and Assessment. Progress report, April-June 
1978 (LASL), 4:26665 (LA-7526-PR) 

ENERGY CONSERVATION 
lication of district heating system to U.S. urban areas, 4:26705 
INL-25022) 

Diesel Fuel and Gasoline Conservation Act of 1977. Hearing 
before the Subcommittee on Energy Conservation and 
Regulation of the Committee on Energy and Natural Resources, 
pany States Senate, Ninety-Fifth Congress, first session, 

:26741 

Energy saving: an important new energy source. Experts from 6 
countries in discussion, 4:26733 

Energy —, why, where and —. Topical information 
seminar of BBC - Baden-Baden, 4:26848 

Hospital ventilation standards and energy conservation: a 
summary of the literature with conclusions and 
recommendations. Final report, FY 78, 4:26951 (LBL-8316) 

ORNL residential energy use model (Energy and direct economic 
— 4 alternative conservation strategies), 4:26918 (CONF- 

Projected nationwide energy and capacity savings from peak-load 
pri ase of oo in the industrial sector, 4:26790 (RAND/ 


Research and , Ee of a heat-pump water heater. Volume 
2. R and D task reports, 4:26709 (ORNL/Sub-7321/2) 
ENERGY CONSERVATION/APPROPRIATE TECHNOLOGY 
Building and energy: bibliography, 4:26872 
ENERGY CONSERVATION/BEHAVIOR 
Social Science Ener; mash) a quarterly publication. Vol. 1, 
No. 1, 4:26669 (COO-4287 
ENERGY CONSERVATION/ BIBLIOGRAPHIES 
Energy: selected resource materials for developing energy 
education/conservation programs, 4:26724 (NP-23517) 
ENERGY CONSERVATION/DEMONSTRATION PROGRAMS 
Invitation of the EC to tender for energy conservation, 4:26732 
Some pectives on energy conservation outreach programs, 
4:26720 (DOE/IR-0034) 
ENERGY CONSERVATION/ECONOMIC ELASTICITY 
Energy a ae oy experience of the Federal 
Republic of Germany, 
ENER Y CONSERVATION/EDUCATION 
Energy Education Materials Inventory. Volume 1. An annotated 
bibliography of currently available materials, K-12, published 
rior to May 1976, 4:26662 (HCP/M8685-01) 
ENERGY CONSERVATION/EDUCATIONAL TOOLS 
Energy: selected resource materials for developing energy 
education/conservation programs, 4:26724 (NP-23517 
Use of graphic — in the presentation of solar energy 
materials, 4:258 
ENERGY CONSERVATION/ENERGY CONSERVATION 
Selected energy — options for small business and local 
overnment, 4:2 
E GY CONSERVATION/ENERGY POLICY 
Energy conservation policies, 4:26729 
New energy conservation scheme...and energy survey scheme 
extended, 4:26734 
ENERGY CONSERVATION/FEDERAL ASSISTANCE 
PROGRAMS 


Some cy te on rd conservation outreach programs, 
4:26720 (DOE/IR-0034 
ENERGY CONSERVATION/FINANCIAL INCENTIVES 
Amended version of the act for promoting the modernization of 
buildings and measures for conserving heating energy, 4:26731 
Federal agencies can do more to promote energy conservation by 
overnment contractors, 4:26721 (EDM-77-62) 
E GY CONSERVATION/IMPLEMENTATION 
360M pounds annual savings by industry possible (United 
Kingdom), 4:26735 
Energy conservation: policy issues and end-use scenarios of 
savings potential, 4:26722 (LBL-7896(Pt.1)) 
Project Conserve in Illinois, 4:26737 
ENERGY CONSERVATION/LAWS 
Amended version of the act for promoting the modernization of 
buildings and measures for conserving heating energy, 4:26731 
ENERGY CONSERVATION/MEETINGS 
Proceedings of the conference on major home appliances for 
energy conservation, 4:26889 (CONF-780238-) 
ENERGY CONSERVATION/NATURAL GAS 
Outlook for gas conservation, 4:26785 





MAY 31, 1979 


ENERGY CONSERVATION/PLANNING 

Energy conservation plan report: 1978 revision, 4:26725 (NP- 
23543) 

Federal agencies can do more to promote energy conservation by 
government contractors, 4:26721 (EDM-77-62) 

Study of alternative strategies and methods for conserving energy. 
Final report, 4:26727 (PB-283758) 

Supplemental energy conservation plan report: 1978 revision, 

:26738 


ENERGY CONSERVATION/RECOMMENDATIONS 
Selected energy conservation options for the home: options, 
expenses, and savings, 4:26936 
Selected energy management options for small business and local 
government, 4:26740 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Utility conservation demonstration project. Second quarterly 
progress report, January 1-March 31, 1978, 4:26860 (TID-28532) 
ENERGY CONSERVATION/TECHNOL OGY UTILIZATION 
Possibilities of energy saving in building technology, 4:26881 
ENERGY CONSUMPTION/APPROPRIATE TECHNOLOGY 
Building and energy: bibliography, 4:26872 
ENERGY CONSUMPTION/DATA 
Energy consumption still influenced by weak economy, 4:26813 
ENERGY CONSUMPTION/ECONOMIC GROWTH 
Decoupling. Economic growth without more energy (Book, in 
German), 4:26675 
ENERGY CONSUMPTION/EFFICIENCY 
Efficient use of energy: possibilities and limits, 4:26714 (AED- 
CONF-78-155-035) 
ENERGY CONSUMPTION/ENERGY ACCOUNTING 
Primary flow sensors are key to accurate energy metering, 4:26977 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Effects of climate on energy policy, 4:26680 
ENERGY CONSUMPTION/PLANNING 
Study of alternative strategies and methods for conserving energy. 
Final report, 4:26727 (PB-283758) 
ENERGY CONVERSION/EFFICIENCY 
Efficient use of energy: possibilities and limits, 4:26714 (AED- 
CONF-78-155-035) 
ENERGY CONVERSION/ENVIRONMENTAL IMPACTS 
Effects of climate on energy policy, 4:26680 
ENERGY CONVERSION/FORECASTING 
Power generation in the future (42nd Charles Parsons Memorial 
Lecture), 4:26806 
ENERGY CONVERSION/GEOGRAPHICAL VARIATIONS 
Effects of climate on energy policy, 4:26680 
ENERGY CONVERSION/REVIEWS 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
ENERGY DEMAND/ECONOMETRICS 
International studies of the demand for energy, 4:26752 
ENERGY DEMAND/FORECASTING 
Worldwide transportation/energy demand forecast: 1975-2000, 
4:26747 (ORNL/Sub-78/13536/1) 
ENERGY DEMAND/GLOBAL ASPECTS 
International studies of the demand for energy, 4:26752 
ENERGY DEMAND/GROSS DOMESTIC PRODUCT 
Estimating UK energy demand for the year 2,000: a sectoral 
approach, 4:26744 (NP-23500) 
ENERGY DEMAND/MEETINGS 
International studies of the demand for energy, 4:26752 
ENERGY EFFICIENCY 
Harvest factor: assessment key for efficient energy utilization, 
4:26742 (AED-CONF-78-155-034) 
ENERGY EXTENSION SERVICE/BUDGETS 
Some perspectives on energy conservation outreach programs, 
4:26720 (DOE/IR-0034) 
ENERGY FACILITIES/SITE SELECTION 
State perspectives on energy facility siting, 4:26678 
ENERGY MANAGEMENT/CONTROL SYSTEMS 
Fuel costs are less with building automation, 4:26953 
ENERGY MODELS 
General-equilibrium approach to energy/environmental economic 
analysis, 4:26663 (BNL-24781) 
ORNL residential energy use model (Energy and direct economic 
poor . alternative conservation strategies), 4:26918 (CONF- 
ENERGY MODELS/ECONOMETRICS 
Review of large-scale energy models, 4:26664 (EPRI-EA-968) 
ENERGY MODELS/INDEXES 
Inventory of data bases, graphics packages, and models in 
Department of Energy laboratories, 4:28647 (ORNL/EIS-144) 
ENERGY MODELS/INFORMATION SYSTEMS 
Inventory of data bases, models, and graphics packages at the 
Pacific Northwest Laboratory, 4:28648 (PNL-2560) 


ENERGY SOURCE DEVELOPMENT/ENERGY POLICY 


ENERGY MODELS/REVIEWS 
Review of large-scale energy models, 4:26664 (EPRI-EA-968) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Energy conservation policies, 4:26729 

Federal agencies can do more to promote energy conservation by 
government contractors, 4:26721 (EDM-77-62) 

National Energy Plan: options under assumptions of national 
security threat. A report with selected readings prepared by the 
Library of Congress for use by the Committee on Interstate and 
Foreign Commerce, House of Representatives, Ninety-Fifth 
Congress, second session, 4:26765 

National Energy Plan: options under assumptions of national 
security threat-or energy policy as if it really mattered, 4:26766 

USSR energy program in the Tenth Five-Year Plan, 4:26290 
(RISLEY-Trans-3105) 

ENERGY POLICY/ACCOUNTING 

GAO work involving Title V of the Energy Policy and 

Conservation Act of 1975, 4:26757 (EMD-78-88) 
ENERGY POLICY/BIBLIOGRAPHIES 

Energy policy and research planning. Volume 2. 1976-September, 
1977 (a bibliography with abstracts). Report for 1976-September 
1977, 4:26758 (NTIS/PS-78/0961) 

Energy policy and research planning. Volume 3. October, 1977- 
September, 1978 (a bibliography with abstracts). Report for 
October 1977-September 1978, 4:26759 (NTIS/PS-78/0962) 

ENERGY POLICY/DECISION MAKING 

Citizen involvement in energy decision making (Nuclear power 

development), 4:26755 (BNWL-2084(RAP-14)) 
ENERGY POLICY/PLANNING 

What should be the energy policy of the United States: national 
debate topic for high schools 1978-1979, pursuant to Public Law 
88-246, 4:26767 

ENERGY POLICY/SOCIO-ECONOMIC FACTORS 
What energy strategy is there to adopt, 4:26761 
ENERGY POLICY AND CONSERVATION ACT/COMPLIANCE 

GAO work involving Title V of the Energy Policy and 

Conservation Act of 1975, 4:26757 (EMD-78-88) 
ENERGY RECOVERY/BIBLIOGRAPHIES 

Resource conservation and recovery: current reports, 4:27013 
(NP-23597) 

ENERGY RECOVERY/FEASIBILITY STUDIES 

Waste energy recovery study. Final report April-December 1977, 
4:26989 (AD-A-055452) 

ENERGY SHORTAGES/ECONOMIC IMPACT 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Economic analysis, 4:26718 (DOE/ 
ERA-0047) 

Standby Gasoline Rationing Plan. Regulatory analysis, 4:26717 


(DOE/ERA-0046) 
ENERGY SHORTAGES/EMERGENCY PLAN 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Authorities: need, rationale, operation, 
4:26719 (DOE/ERA-0048) 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Economic analysis, 4:26718 (DOE/ 
ERA-0047) 

Standby Gasoline Rationing Plan. Contingency gasoline rationing 
regulations, 4:26716 (DOE/ERA-0045) 

Standby Gasoline Rationing Plan. Regulatory analysis, 4:26717 
(DOE/ERA-0046) 

ENERGY SHORTAGES/FORECASTING 

Ship fuels: alternatives to oil, 4:26770 
ENERGY SHORTAGES/MANAGEMENT 

Administration of the natural gas shortage in the USA, 4:26784 
ENERGY SOURCE DEVELOPMENT 

Construction of a multiregional input-output model for the Pacific 
Northwest. Final report, 4:26667 (PB-282431) 

Enhanced recovery of unconventional gas. Executive summary. 
Volume I (of 3 volumes), 4:25496 (HCP/T2705-01) 

ENERGY SOURCE DEVELOPMENT/CAPITAL 

Comparison of capital investment requirements for alternative 

domestic energy supplies, 4:26676 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-5)) 

Outer continental shelf impacts, Morgan City, Louisiana, 4:27954 
(PB-283351) 

Social and economic impacts of increased coal production, 
4:26773 

Social Science Energy Review: a quarterly publication. Vol. 1, 
No. 1, 4:26669 (COO-4287-7) 

ENERGY SOURCE DEVELOPMENT/ENERGY POLICY 

Citizen involvement in energy decision making (Nuclear power 
development), 4:26755 (BNWL-2084(RAP-14)) 





ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 


ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACT STATEMENTS 
State of Rhode Island Coastal Management Program and final 
environmental impact statement, 4:27956 (PB-283424) 
State of Wisconsin Coastal Management Program and final impact 
statement, 4:27955 (PB-283423) 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACTS 


Outer continental shelf impacts, Morgan City, Louisiana, 4:27954 
(PB-283351) 
ENERGY SOURCE DEVELOPMENT/FORECASTING 
Sunlight as a global energy option for mankind, 4:26751 
What will come after oil and gas. Development tendencies of 
energy supplies, 4:26750 
ENERGY SOURCE DEVELOPMENT/LEGISLATION 
Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-5)) 
ENERGY SOURCE DEVELOPMENT/RESEARCH 
PROGRAMS 
Program for energy research and technologies, 1977-1980. Annual 
report 1977 on efficient uses of energy, fossil sources of primary 
energy, and new sources of energy, 4:26694 
ENERG SOURCE DEVELOPMENT/SITE SELECTION 
Space and population conditions for the use of modern energy 
supply systems, 4:26679 
ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Outer continental shelf impacts, Morgan City, Louisiana, 4:27954 
(PB-283351) 
Social and economic impacts of increased coal production, 
4:26773 
Social Science Energy Review: a quarterly publication. Vol. 1, 
No. 1, 4:26669 (COO-4287-7) 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 
FACTORS 
Space and population conditions for the use of modern energy 
supply systems, 4:26679 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
Energy saving: an important new energy source. Experts from 6 
countries in discussion, 4:26733 
ENERGY SOURCES/BIBLIOGRAPHIES 
Resource conservation and recovery: current reports, 4:27013 
(NP-23597 
ENERGY SOURCES/CHEMICAL EFFLUENTS 
Annual report of the Inhalation Toxicology Research Institute, 
Lovelace Biomedical and Environmental Research Institute, 
Inc., October 1, 1976-September 30, 1977, 4:28093 (LF-58) 
ENERGY SOURCES/DATA ANALYSIS 
Sources of energy data for Illinois, 4:26745 (NP-23535) 
ENERGY SOURCES/DATA COMPILATION 
Annual report to Congress. Volume II, appendix. Summary data 
inputs and forecasts for 1985 and 1990, 4:26743 (DOE/EIA- 
0036/2(App.)) 
Roles and responsibilities of energy-related environmental 
organizations, 4:27749 (DOE/EV-0026) 
ENERGY SOURCES/EDUCATION 
Energy Education Materials Inventory. Volume 1. An annotated 
bibliography of currently available materials, K-12, published 
rior to May 1976, 4:26662 (HCP/M8685-01) 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Roles and responsibilities of energy-related environmental 
organizations, 4:27749 (DOE/EV 0026) 
ENERGY SOURCES/ENVIRONMENTAL IMPACTS 
Environmental benefits of solar energy: an economic approach, 


ENERGY SOURCES/FORECASTING 
Annual report to Congress. Volume II, appendix. Summary data 
inputs and forecasts for 1985 and 1990, 4:26743 (DOE/EIA- 
0036/2(App.)) 
ENERGY SOURCES/HEALTH HAZARDS 
Annual report of the Inhalation Toxicology Research Institute, 
Lovelace Biomedical and Environmental Research Institute, 
Inc., October 1, 1976-September 30, 1977, 4:28093 (LF-58) 
ENERGY SOURCES/INVESTMENT 
Energy investment in the UK, 4:26762 
ENERGY SOURCES/RESOURCE DEPLETION 
Forgotten fundamentals of the energy crisis, 4:26772 
ENERGY STORAGE 
See also HEAT STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
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OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/EVALUATION 
Energy storage systems program overview, FY 1978, compiled 
December 1977, 4:26701 (DOE/ET-0038) 
ENERGY STORAGE/RESEARCH PROGRAMS 
Research and development in respect of energy storage: 
evaluation of programmes in progress within the Community, 
4:26615 
ENERGY STORAGE/REVIEWS 
Energy storage systems program overview, FY 1978, compiled 
December 1977, 4:26701 (DOE/ET-0038) 
ENERGY STORAGE SYSTEMS/ECONOMIC ANALYSIS 
Method for the comparative economic assessment of energy 
storage systems, 4:26614 (BNL-25291) 
ENERGY STORAGE SYSTEMS/ECONOMICS 
Utilization and storage problems in wind power plants, 4:26164 
(AED-Conf-77-139-013) 
ENERGY STORAGE SYSTEMS/OPTIMIZATION 
Utilization and storage problems in wind power plants, 4:26164 
(AED-Conf-77-139-013) 
ENERGY STORAGE SYSTEMS/SERVICE LIFE 
Method for the comparative economic assessment of energy 
storage systems, 4:26614 (BNL-25291) 
ENERGY SUPPLIES/DATA COMPILATION 
Annual report to Congress. Volume II, appendix. Summary data 
inputs and forecasts for 1985 and 1990, 4:26743 (DOE/EIA- 
0036/2(App.)) 
ENERGY SUPPLIES/ECONOMIC ANALYSIS 
Energy economy and area planning policy. Possibilities of 
integrating measures concerning energy economy policies into 
the instrument of area planning policy, 4:26748 
ENERGY SUPPLIES/ENERGY ANALYSIS 
Energy economy and area pianning policy. Possibilities of 
integrating measures concerning energy economy policies into 
the instrument of area planning policy, 4:26748 
ENERGY SUPPLIES/ENERGY SOURCE DEVELOPMENT 
Comparison of capital investment requirements for alternative 
domestic energy supplies, 4:26676 
ENERGY SUPPLIES/FORECASTING 
Annual report to Congress. Volume II, appendix. Summary data 
inputs and forecasts for 1985 and 1990, 4:26743 (DOE/EIA- 
0036/2(App.)) 
Harvest factor: assessment key for efficient energy utilization (In 
German), 4:26742 (AED-CONF-78-155-034) 
Importance of renewable energy sources for the future energy 
supply to the Federal Republic of Germany, 4:26819 
Ship fuels: alternatives to oil, 4:26770 
ENERGY SUPPLIES/REGIONAL ANALYSIS 
Energy: The new economic development wildcard. Final report, 
4:26670 (PB-282494) 
Energy economy and area planning policy. Possibilities of 
integrating measures concerning energy economy policies into 
the instrument of area planning policy, 4:26748 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
The transportation of energy commodities for the Appalachian 
region. Volume I. Final report, 4:26702 (PB-284441) 
The transportation of energy commodities for the Appalachian 
region. Volume II. appendix. Final report, 4:26703 (PB-284442) 
The transportation of energy commodities for the appalachian 
region. Executive summary. Final report, 4:26704 (PB-284443) 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 


ECCS 
ENGINEERED SAFETY SYSTEMS/RELIABILITY 
Decision table development and application to the construction of 
fault trees, 4:26601 
ENGINEERING 
See also ELECTRICAL ENGINEERING 
NUCLEAR ENGINEERING 
European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
ENHANCED RECOVERY/DEMONSTRATION PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Progress review 
No. 15, quarter ending June 30, 1978, 4:25379 (BETC-78/3) 
ENHANCED RECOVERY/ENERGY CONSUMPTION 
Energy requirement for North Sea oil by secondary and tertiary 
roduction methods, 4:25381 (EUR-6062EN) 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Progress review 
No. 15, quarter ending June 30, 1978, 4:25379 (BETC-78/3) 
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ENRICHED URANIUM/PRODUCTION 

Survey of foreign enrichment capacity, contracting and 
technology: January 1977-June 1978, 4:25578 (K/OA- 
2547(Pt.5)) 

ENTRAINMENT/BIOLOGICAL EFFECTS 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

ENVIRONMENT/CONTAMINATION 

Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 

CR-0413) 
ENVIRONMENT/INFORMATION SYSTEMS 

Inventory of data bases, models, and graphics packages at the 

Pacific Northwest Laboratory, 4:28648 (PNL-2560) 
ENVIRONMENT/MONITORING 

Lessons to be learned from clinical laboratory accreditation, 
4:27952 

Methods and standards for environmental measurement, 4:28014 

Reference type samples for water/waste analyses in EPA, 4:27879 

ENVIRONMENT/RADIOACTIVITY 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 

ENVIRONMENT/RESEARCH PROGRAMS 

Roles and responsibilities of energy-related environmental 
organizations, 4:27749 (DOE/EV-0026) 

ENVIRONMENTAL EFFECTS/COMPARATIVE 

EVALUATIONS 

Fluvial sediment study of Fishtrap and Dewey Lakes drainage 
basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 

ENVIRONMENTAL ENGINEERING/ECONOMETRICS 

Considering environmental protection when optimizing 
interconnected networks with hydroelectric power plants, 
4:25789 

ENVIRONMENTAL EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ENVIRONMENTAL IMPACT STATEMENTS 

Environmental impact statements and the DoD decision-making 

process, 4:26681 
ENVIRONMENTAL IMPACTS/INTERNATIONAL 

AGREEMENTS 

Procedures and mechanisms for avoidance and settlement of 
environmental disputes, 4:26685 

ENVIRONMENTAL MATERIALS/MULTI-ELEMENT 

ANALYSIS 

Quantitative multi-element analysis or environmental samples by 
x-ray fluorescence spectrometry, 4:27910 

ENVIRONMENTAL POLICY/DECISION MAKING 
Environmental impact statements and the DoD decision-making 
process, 4:26681 
ENVIRONMENTAL POLICY/ENERGY POLICY 
Effects of climate on energy policy, 4:26680 
ENVIRONMENTAL POLICY/IMPLEMENTATION 

New York’s new uniform environmental permit procedures, 

4:26686 
ENVIRONMENTAL POLICY/INPUT-OUTPUT ANALYSIS 
General-equilibrium approach to energy/environmental economic 
analysis, 4:26663 (BNL-24781) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/ACOUSTIC 

MONITORING 

Method for using acoustic sounder categories to determine 
atmospheric stability, 4:27750 (DP-MS-78-49) 

ENVIRONMENTAL TRANSPORT/ANNUAL VARIATIONS 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 

ENVIRONMENTAL TRANSPORT/COMPARATIVE 

EVALUATIONS 

Critique of methods for estimating plume depletion and deposition 
of airborne radionuclides, 4:27838 (CONF-7810133-3) 

ENVIRONMENTAL TRANSPORT/MATHEMATICAL 

MODELS 

Advanced statistical trajectory regional air pollution model 
(Application to SO: transport, transformations, and deposition), 
4:27747 (CONF-790101-5) 

Multiple Source Dispersion Model (For calculating concentrations 
and deposition rates within a 100 km range of multiple point 
sources using SO2 and H2S values in the Imperial Valley), 
4:27777 (UCRL-52592) 

Numerical study of the effects of complex terrain on dynamics of 
airflow and pollutant dispersion, 4:27746 (CONF-790101-4) 


ESCA METHOD 


Plume simulation model FOG description of the program and 
input (Atmospheric transport of plumes from cooling towers), 
4:27850 (ANL-Trans-1157) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

Variable trajectory model for regional assessments of air pollution 
from sulfur compounds (Projection of surface concentrations in 
northeastern US and southeastern Canada), 4:27774 (PNL-2734) 

IZYMES 


EN. 
See also CARBOXYLASE 
CATALASE 
HYDROXYLASE 
LACTATE DEHYDROGENASE 
LYASES 
OXIDOREDUCTASES 
PHOSPHOTRANSFERASES 
POLYMERASES 
TRYPSIN 
ENZYMES/CHEMICAL REACTIONS 
Nitrogenase activity of immobilized Azotobacter, 4:27963 
ENZYMES/INACTIVATION 
Immobilization of Aspergillus beta-glucosidase on Chitosan, 


4:28010 
ENZYMES/METABOLISM 
Immobilization of Aspergillus beta-glucosidase on Chitosan, 
4:28010 
ENZYMES/RADIOSENSITIVITY 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Final report, June 1, 1974-May 31, 1978, 4:27357 
(COO-2468-4) 
EPCA 
See ENERGY POLICY AND CONSERVATION ACT 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
EQUATIONS/NUMERICAL SOLUTION 
DEC/SOL: solution of dense systems of linear algebraic 
equations, 4:28623 (UCID-30137(Rev.1)) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/PARTITION FUNCTIONS 
Formation of composites in equilibrium plasmas, 4:28488 
EQUIPMENT 
See also COMPRESSED AIR ENERGY STORAGE 
EQUIPMENT 
DRILLING EQUIPMENT 
EARTHMOVING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
HYDRAULIC EQUIPMENT 
Evaluation of the single part lapping station pressure control 
system, 4:27438 (BDX-613-2029(Rev.)) 
EQUIPMENT/MAINTENANCE 
Plant facilities equipment maintenance system at GE/Pinellas, 
4:27441 (GEPP-348) 
ERBIUM 166/MOESSBAUER EFFECT 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
Moessbauer studies of dilute erbium impurities in zirconium 
hydrides, 4:27244 (CONF-780868-1) 
ERBIUM ALLOYS/SUPERCONDUCTIVITY 
Magnetic ordering of Gd/sub x/Er/sub 1-x/Rh,B, near the 
superconducting region, 4:27168 (LA-UR-78-2712) 
ERBIUM BORIDES/SUPERCONDUCTIVITY 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/AEROSOL GENERATORS 
Generation system to aerosolize sheep red blood cells for use in 
intrapulmonary immunization studies, 4:28031 (LF-58) 
ERYTHROCYTES/MORPHOLOGICAL CHANGES 
Monoclonal gammopathy in hereditary spherocytosis: Possible 
pathogenetic relation, 4:27989 
ERYTHROCYTES/PATHOGENESIS 
Monoclonal gammopathy in hereditary spherocytosis: Possible 
pathogenetic relation, 4:27989 
ERYTHROPOIETIN 
See also BLOOD FORMATION 
ERYTHROPOIETIN/BIOLOGICAL EFFECTS 
Simultaneous effects of erythropoietin and colony-stimulating 
factor on bone-marrow cells, 4:27973 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 





ESCHERICHIA COLI/BIOCHEMICAL REACTION 


ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 
5-Iodo-5'-amino-2',5’-dideoxyuridine-5'-N’-triphosphate: synthesis, 
chemical properties, and effect on Escherichia coli thymidine 
kinase activity, 4:27982 
ESCHERICHIA COLI/MUTATIONS 
Statistical-mechanical modeling of a regulatory protein: the 
Lactose repressor (Escherichia coli), 4:28003 
ESCHERICHIA COLI/PHOSPHOTRANSFERASES 
Photochemical studies and ultraviolet sensitization of Escherichia 
coli Thymidylate kinase by various halogenated substrate 
analogs, 4:28039 
ESCHERICHIA COLI/RADIOSENSITIVITY 
Radiation-induced damage in Escherichia coli B: the effect of 
superoxide radicals and molecular oxygen (y irradiation of 
bacterial suspensions), 4:28048 
Relative rates of repair of single-strand breaks and postirradiation 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 
ESTUARIES/MATHEMATICAL MODELS 
Inorganic speciation of copper in estuarine environments, 4:27919 
ESTUARIES/WATER POLLUTION 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 
The pollution history of the Savannah River Estuary. Final report 
1 Sep 1976-31 Dec 1977, 4:27937 (PB-283190) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS/MASS 
Determination of the chiral SU(4) x SU(4) breaking parameters, 
4:28351 (DOE/ER/70004-216) 
ETA-549 
See ETA MESONS 
1,2-ETHANEDIAL 
See GLYOXAL 
ETHANOL/BIOSYNTHESIS 
Economics of manufacturing liquid fuels from corn stover, 
4:25773 (TID-29419) 
Ethanol from agricultural crops. A literature survey, 4:25774 
ETHERS/CHEMICAL PREPARATION 
Methy] tertiary-butyl ether, evaluation as a high octane blending 
component for unleaded gasoline, 4:25479 
Processes for high octane oxygenated gasoline compounds, 
4:25428 
ETHINE 
See ACETYLENE 
ETHYLENE/OXIDATION 
Investigation of the pyrolysis and oxidation of ethylene in a 
turbulent flow reactor, 4:27426 (CONF-780417-) 
ETHYLENE/POLYMERIZATION 
Production of olefins with nickel-zeolite catalyst, 4:25432 
ETHYLENE/PRODUCTION 
Cracking of heavy hydrocarbons for olefin production. Pt. 1. 
Materials used - yields - product quality, 4:25441 
ETHYLENE/PYROLYSIS 
Investigation of the pyrolysis and oxidation of ethylene in a 
turbulent flow reactor, 4:27426 (CONF-780417-) 
ETHYLENE/RECOVERY 
Development of scaling methods for a crude oil cracking reactor 
using short duration test techniques, 4:25440 
ETHYLENE/SYNTHESIS 
Process for the hydrogenation of steam-cracked heavy petrol 
(Patent), 4:25438 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLMETHANE SULFONATE 
See EMS 


YNE 
See ACETYLENE 
EUROPE 

See also BELGIUM 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ICELAND 
NETHERLANDS 
UNITED KINGDOM 


USSR 
EUROPE/ENERGY CONSERVATION 
Energy saving: an important new energy source. Experts from 6 
countries in discussion, 4:26733 
EUROPE/ENERGY DEMAND 
Energy saving: an important new energy source. Experts from 6 
countries in discussion, 4:26733 
EUROPE/ENERGY SOURCES 
Energy saving: an important new energy source. Experts from 6 
countries in discussion, 4:26733 
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EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/COAL INDUSTRY 
Coal for Western Europe's energy supply, 4:25350 
EUROPEAN COMMUNITIES/ENERGY POLICY 
Coal for Western Europe's energy supply, 4:25350 
EUROPEAN COMMUNITIES/ENERGY STORAGE 
Research and development in respect of energy storage: 
evaluation of programmes in progress within the Community, 
4:26615 
EUROPEAN COMMUNITIES/ENERGY SUPPLIES 
Coal for Western Europe's energy supply, 4:25350 
EUROPIUM/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
EUROPIUM/SORPTION 
Sorption and migration of radionuclides in geologic media (Quartz 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 


2746) 
EUROPIUM 151/MOESSBAUER EFFECT 

Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 

EUROPIUM 152/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

EUROPIUM 152/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

EUROPIUM 152/RADIATION MONITORING 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

EUROPIUM 155/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

EUROPIUM 155/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

EUROPIUM 155/RADIATION MONITORING 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

EUROPIUM 155/RADIOECOLOGICAL CONCENTRATION 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36 


EUROPIUM IONS/FLUORESCENCE SPECTROSCOPY 
Laser-induced fluorescence line narrowing of Eu* in lithium 
borate glass, 4:28260 (UCRL-81424) 
EUROPIUM OXIDES/PHYSICAL PROPERTIES 
Europia as a nuclear control material, 4:26487 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
EVACUATED COLLECTORS/DESIGN 
All-glass collectors in solar energy utilization, 4:26110 
EVACUATED TUBE COLLECTORS/DESIGN 
Design data brochure for the Owens-Illinois Sunpak Air-Cooled 
Solar Collector, 4:26084 (DOE/NASA/CR-150868) 
EVACUATED TUBE COLLECTORS/EXPANSION JOINTS 
Energy converter for solar radiation (Patent), 4:26104 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
Design data brochure for the Owens-Illinois Sunpak Air-Cooled 
Solar Collector, 4:26084 (DOE/NASA/CR-150868) 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
EVAPORATION/DATA 
Climatological effects on heliohydroelectric (HHE) power 
generation, 4:25786 (CONF-730747-(E)) 
EVAPORATION/TEMPERATURE DEPENDENCE 
Climatological effects on heliohydroelectric (HHE) power 
generation, 4:25786 (CONF-730747-(E)) 
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EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXCITED STATES/REACTION KINETICS 
Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(III), and osmium(II) and -(II]) 
complexes, 4:27339 
EXHAUST GASES/CARBON MONOXIDE 
Investigating the influencing factors for CO emissions by motor 
cars in Dortmund, 4:27785 
EXHAUST GASES/PYROLYSIS 
Process for eliminating sulfur oxides from off-gases (Patent), 
4:25267 
EXHAUST GASES/TOXICITY 
Health effects of diesel exhaust emissions: a comprehensive 
literature review, evaluation and research gaps analysis, 4:28157 
(PB-282795) 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculator (Patent), 4:27051 
EXHAUST RECIRCULATION SYSTEMS/VALVES 
Vacuum regulation valve in an exhaust gas recirculation system, 
4:27021 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
EXPLOSIONS/FIRE FIGHTING 
Extinguishing agents for mine face gas explosions. Report of 
investigations, 4:25288 (PB-283878) 
EXPLOSIVE FRACTURING/ENVIRONMENTAL IMPACTS 
Environmental report: stimulation of Devonian shale formations in 
Ohio, New York, and Maryland, 4:25499 (UCID-17956) 
EXPLOSIVE FRACTURING/PERFORMANCE TESTING 
High Energy Gas Frac, 4:25498 (SAND-78-2342) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPOSURE CHAMBERS/DESIGN 
System for exposure of animals to nitrogen dioxide, 4:28138 (LF- 


58) 
EXXON LIQUEFACTION PROCESS 
See also COAL LIQUEFACTION 
EXXON LIQUEFACTION PROCESS/MATHEMATICAL 
MODELS 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 
EXXON LIQUEFACTION PROCESS/PILOT PLANTS 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 
EXXON LIQUEFACTION PROCESS/RESIDUES 
Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of vacuum tower bottoms 
from the Exxon Donor Solvent Coal Liquefaction Process, 
4:25196 (FE-2247-15) 
EYES/BIOLOGICAL RADIATION EFFECTS 
Physiological effects of redirected solar radiation, 4:25858 (EPRI- 
ER-651) 
EYES/INJURIES 
Successful therapy of herpes hominis keratitis in rabbits by 5- 
10D0-5’-amino-2'5’-dideoxyuridine [AIU): a novel analog of 
thymidine, 4:28028 


F-1260 RESONANCES/PARTICLE PRODUCTION 
Meson-resonance production in p-p interactions at 53-GeV (c.m.) 
energy, 4:28331 
FABRIC FILTERS/COST 
Research and development and cost projections for air pollution 
control equipment. Final report August 1977-January 1978, 
4:27582 (PB-283021) 
FABRIC FILTERS/RESEARCH PROGRAMS 
Research and development and cost projections for air pollution 
control equipment. Final report August 1977-January 1978, 
4:27582 (PB-283021) 
FACTORIZATION/ALGORITHMS 
Multidimensional spectral factorization, 4:28625 (UCRL-81345) 
FAILED ELEMENT MONITORS/DESIGN 
Fuel rod leak detector (Patent), 4:26462 
Nuclear fuel element leak detection system (Patent), 4:26460 


FERMIONS/BOUND STATE 


FALLOUT SHELTERS/PERFORMANCE 
The shock tunnel: history and results. Volumes I-V. Final report 
July 1976-February 1978, 4:28651 (AD-A-055518) 
FALLOUT SHELTERS/RETROFITTING 
The shock tunnel: history and results. Volumes I-V. Final report 
July 1976-February 1978, 4:28651 (AD-A-055518) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARLEY-1 REACTOR/NEUTRON DOSIMETRY 
Survey of neutrons inside the containment of a pressurized water 
reactor, 4:26325 (UCRL-81346) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/DOSE EQUIVALENTS 
Neutron-photon multipgroup cross sections for neutron energies 
= 60 MeV, 4:28421 
FAST NEUTRONS/REFLECTION 
Monte Carlo method for neutron transport problems, 4:28420 
(UTNL-R-0046) 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/CRITICALITY 
Monte Carlo method for neutron transport problems, 4:28420 
(UTNL-R-0046) 
FAST REACTORS/DESIGN 
Status of the design concepts for a high fluence fast pulse reactor 
(HFFPR), 4:26520 (SAND-77-1778) 
FAST REACTORS/REACTOR KINETICS 
Measurements in Los Alamos benchmark criticals and the central 
reactivity discrepancy, 4:26436 (LA-UR-78-2467) 
FAULT TREE ANALYSIS/ALGORITHMS 
Decision table development and application to the construction of 
fault trees, 4:26601 
FAULT TREE ANALYSIS/COMPUTER CODES 
SETS user’s manual for the fault tree analyst, 4:28617 (NUREG/ 
CR-0465) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/THORIUM CYCLE 
Denatured thorium cycle: an overview, 4:26427 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/ECONOMICS 
U3Os production cost analysis study. Sandstone deposit mine 
model EA-730, Volume 1, 4:25565 (EPRI-EA-730(Vol.1)) 
U3Os production cost analysis study (CASHFLOW), 4:25566 
(EPRI-EA-730(Vol.3)) 
FEED MATERIALS PLANTS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Draft environmental statement related to the Union Carbide 
Corporation, Gas Hills Uranium Project (Natrona County, 
Wyoming), 4:25568 (NUREG-0441(Draft)) 
FEED MATERIALS PLANTS/EXPANSION 
Expansion of uranium mining and milling in canada, 4:25567 
FEED MATERIALS PLANTS/MILL TAILINGS 
Rates of leaching of radium from contaminated soils: an 
experimental investigation of radium bearing soils from Port 
Hope, Ontario, 4:25685 
FEED MATERIALS PLANTS/RADIOACTIVE WASTES 
Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 
FEEDWATER/WATER TREATMENT 
Combined oxygen/ammonia conditioning of water-steam 
circulation systems in unit power plants with once-through 
boilers, 4:26216 
FERMENTATION 
See also ANAEROBIC DIGESTION 
BIOCONVERSION 
FERMENTATION/CHEMICAL REACTORS 
Tapered fluidized bed as a bioreactor, 4:28025 
FERMIONS 
See also LEPTONS 
FERMIONS/BOUND STATE 
Deep-inelastic structure functions for bound states in the ladder 
approximation, 4:28337 





FERMIONS/MANY-BODY PROBLEM 


FERMIONS/MANY-BODY PROBLEM 
Role of model systems in the few-body reduction of the N-fermion 
problem, 4:28299 
FERMIONS/QUANTUM CHROMODYNAMICS 
Primitive particle model, 4:28352 (ORO-3992-348) 
FERRATES 
See IRON OXIDES 
FERRITES/PHASE TRANSFORMATIONS 
Material loss and high temperature phase transition in lithium 
ferrite (1200°C in air), 4:27247 
FERTILIZERS/COMPARATIVE EVALUATIONS 
Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 
FERTILIZERS/QUANTITATIVE CHEMICAL ANALYSIS 
Solvent extraction-liquid scintillation method for assay of uranium 
and thorium in phosphate-containing material, 4:27317 
FFTF REACTOR/CONTROL ELEMENTS 
Advanced absorber assembly design for breeder reactors. 
Summary, 4:26483 (HEDL-SA-1555-S) 
FFTF REACTOR/ENGINEERED SAFETY SYSTEMS 
FSAR amendment 28, 4:26422 (HEDL-TI-75002-28) 
FSAR supplement 30, 4:26421 (HEDL-TI-75001-30) 
FFTF REACTOR/FUEL CANS 
High temperature in-reactor creep of 20% cold worked FTR 
cladding, 4:26498 (HEDL-SA-1402) 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Analysis of terminated TOP accidents in the FTR using the Los 
Alamos failure model, 4:26571 (LA-UR-78-2602) 
FFTF REACTOR/FUEL PINS 
Inspection techniques and processes for controlling FFTF fuel 
quality, 4:26500 (HEDL-SA-1593-FP) 
FFTF REACTOR/HOT CELLS 
Design of the FMEF and material handling systems, 4:26499 
(HEDL-SA-1576) 
FFTF REACTOR/REACTOR CORES 
Core engineering technical progress report, April, May, June 
1978, 4:26501 (HEDL-TME-78-43) 
FFTF REACTOR/REACTOR INSTRUMENTATION 
FSAR amendment 28, 4:26422 (HEDL-TI-75002-28) 
FSAR supplement 30, 4:26421 (HEDL-TI-75001-30) 
FFTF REACTOR/REACTOR PROTECTION SYSTEMS 
FSAR amendment 28, 4:26422 (HEDL-TI-75002-28) 
FSAR supplement 30, 4:26421 (HEDL-TI-75001-30) 
FFTF REACTOR/REMOTE HANDLING EQUIPMENT 
Design of the FMEF and material handling systems, 4:26499 
(HEDL-SA-1576) 
FIBER OPTICS 
European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
FIBERS/COMPARATIVE EVALUATIONS 
Properties of commercial fibers used for filament-wound 
composites, 4:27272 (UCID-17873) 
FIBROBLASTS/BIOCHEMICAL REACTION KINETICS 
Question of compartmentalization of the nucleotide pool, 4:27967 
FIBROBLASTS/BIOLOGICAL RADIATION EFFECTS 
Ataxia telangiectasia: an inherited human disease involving 
radiosensitivity, malignancy and defective DNA repair (Gamma 
radiation, uv radiation), 4:28045 
FIBROBLASTS/CHROMOSOMAL ABERRATIONS 
Effect of cocultivation on sister chromatid exchange frequencies 
in Bloom's syndrome and normal fibroblast cells, 4:27998 
FIBROSIS/DIAGNOSTIC TECHNIQUES 
Determination of nanogram quantities of hydroxyproline as a 
means of measuring collagen densities to detect focal pulmonary 
fibrosis, 4:28012 (LF-58) 
FIBROSIS/RADIOINDUCTION 
Toxicity of '*Ce inhaled in a relatively insoluble form by aged 
beagle dogs. VI, 4:28077 (LF-58) 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/GAUGE INVARIANCE 
Gauge fixing and canonical quantization, 4:28355 
FILM FLOW/FLOW MODELS 
Multiphase flow modeling of oil mist and liquid film formation in 
oil shale retorting, 4:25509 (UCID-18028) 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/DIFFUSION 
Least-squares analysis of the thick-film solution to the diffusion 
equation, 4:27150 
FILMS/STANDARDS 
Thin film standards for x-ray and proton-induced x-ray 
fluorescence, 4:27950 
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FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
OPTICAL FILTERS 
Evaluation of new filter/demineralizer precoat materials, 4:26319 
FILTERS/DESIGN 
Filtration equipment development for coal liquids. Final report, 
4:25158 (EPRI-AF-852) 
FILTERS/OPERATION 
Filtration equipment development for coal liquids. Final report, 
4:25158 (EPRI-AF-852) 
ALLS 


See NUCLEAR FIREBALLS 
FIREDAMP 

See METHANE 
FIREPLACES/DESIGN 

Ash collector cover and combustion enhancer for a fireplace 
(Patent), 4:26933 

Automatic fireplace heating system (Patent), 4:26927 

Grate and stove heating unit (Patent), 4:26939 

Warm air heating and fire-place system (Patent), 4:26931 

FIREPLACES/DRAFT CONTROL SYSTEMS 

Draft air control system (Patent), 4:26928 

FIREPLACES/HEAT EXCHANGERS 
Grate and stove heating unit (Patent), 4:26939 
FIRES/IGNITION 
Application of fault tree analysis to ignition of fire, 4:26924 (LBL- 
8297) 
FIRST WALL/DESIGN 
Experimental Power Reactor, 4:28523 (ANL/FPP-78-2) 
FIRST WALL/IMPURITIES 

Ion beam analysis of surface modifications in tokamaks, 4:28590 
(SAND-78-1592C) 

FIRST WALL/NEUTRON REACTIONS 

Sensitivity of the first wall radiation damage to fusion reactor 
blanket composition, 4:28596 

FIRST WALL/SPUTTERING 

Angular effects in the sputtering of stainless steel by hydrogen 

ions, 4:28584 (GA-A-15124) 
FIRST WALL/STRESSES 

Response of a lithium fall to an inertially confined fusion 

microexplosion, 4:28564 (UCRL-80562) 
-TROPSCH SYNTHESIS 

Predominantly aliphatic lower hydrocarbon materials from 

carbonaceous solids (Patent), 4:25214 
FISCHER-TROPSCH SYNTHESIS/CHEMICAL REACTION 

YIELD 

Time of residence and olefin yield in the Fischer-Tropsch 
synthesis, 4:25244 

FISCHER-TROPSCH SYNTHESIS/MASS TRANSFER 

Determining material transition values for Fischer-Tropsch liquid- 

phase synthesis, 4:25245 
FISH CULTURE 

See AQUACULTURE 
FISH PRODUCTS 

See SEAFOOD 
FISHES 

See also TROUT 

Mercury in fish and waters of the Irish Sea and other United 
Kingdom fishing grounds, 4:28114 

FISHES/AQUACULTURE 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

FISHES/BIOLOGICAL RADIATION EFFECTS 

Animal model of human disease, 4:28063 

FISHES/CONTAMINATION 

Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 

Zooplankton responses to cadmium enrichment in large enclosures 
in Canada’s experimental lakes area, Lake 223 (Cd-115m, tritium 
tracer techniques), 4:27892 (ANL-77-65(Pt.3)) 

FISHES/ENTRAINMENT 

Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316(b), 4:27945 (CONF-781105-54) 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

Fish protection at steam-electric power plants: alternative 
screening devices, 4:27944 (CONF-781 105-53) 

FISHES/IMPINGEMENT 

Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316(b), 4:27945 (CONF-781 105-54) 

Fish protection at steam-electric power plants: alternative 
screening devices, 4:27944 (CONF-781 105-53) 
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FISHES/MORTALITY 
Effect of arsenic on the thermal tolerance of newly hatched 
muskellunge fry (Esox masquinongy), 4:28156 
FISHES/PHYSIOLOGY 
Effect of arsenic on the thermal tolerance of newly hatched 
muskellunge fry (Esox masquinongy), 4:28156 
FISHES/POPULATION DYNAMICS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
FISHES/PRODUCTION 
Analysis of economic and biological factors of waste heat 
aquaculture, 4:26990 (CONF-781213-8) 
FISHES/RADIOACTIVITY 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
FISHES/RADIONUCLIDE KINETICS 
Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-780133-2) 
FISHES/TEMPERATURE EFFECTS 
Analyses of echo-location data from power plant studies, 4:27939 
(ANL-77-65(Pt.3)) 
FISHING INDUSTRY/OPERATION 
Small hydro schemes and fisheries, 4:26807 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/ACTIVATION ANALYSIS 
Analysis of fissile materials by cyclic activation of delayed 
neutrons, 4:27306 
FISSILE MATERIALS/CRITICALITY 
Random geometry model in criticality calculations of solutions 
containing Raschig rings, 4:25687 
Reflectors, infinite cylinders, intersecting cylinders, and nuclear 
criticality, 4:27465 
FISSION/REVIEWS 
Fission and quasi-fission, 4:28396 
FISSION CHAMBERS/SPECIFICATIONS 
Model of a fission counter system for optimizing performance at 
high gamma dose rates, 4:27638 (ORNL/TM-6408) 
FISSION NEUTRONS/ENERGY SPECTRA 
Sensitivity analysis applied to an integral test of niobium cross 
sections, 4:28417 (CONF-780858-5) 
FISSION PRODUCT RELEASE 
Fission product source terms for the LWR loss-of-coolant 
accident, 4:26549 (CONF-78 1022-42) 
FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 
Fission gas release (FGASRL) (BWR; PWR), 4:26293 (CDAP- 
TR-010(Rev.)) 
Fission product source terms for the LWR loss-of-coolant 
accident, 4:26552 (CONF-781 146-13) 
FISSION PRODUCTS/AFTER-HEAT 
— of least-squares method to decay heat evaluation, 
4: 1 


FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED MIRROR COLLECTORS/DESIGN 
Solar energy concentrating and collecting arrangement and 
method (Patent), 4:26093 
FLAME PROPAGATION 
Downward flame spread in an opposed forced flow, 4:27424 
(CONF-780417-) 
FLAME PROPAGATION/MATHEMATICAL MODELS 
Downward flame spread along a vertical sheet of thin combustible 
solid, 4:27425 (CONF-780417-) 
FLAMES/HEAT TRANSFER 
Heat and mass transfer in pool flames, 4:27431 
FLAMES/MASS TRANSFER 
Heat and mass transfer in pool flames, 4:27431 
FLAMES/PRESSURE DEPENDENCE 
Pressure dependence of the characteristic flame data in methane/ 
air mixtures, 4:27432 
FLAMES/TEMPERATURE MEASUREMENT 
OH rotational temperature from laser induced fluorescence, 
4:27428 (CONF-780417-) 
FLASH HYDROPYROLYSIS PROCESS/GAS YIELDS 
Improved techniques for gasifying coal. Seventh quarterly report, 
January 1-March 31, 1978, 4:25200 (FE-2340-7) 
FLASH TUBES/ULTRAVIOLET RADIATION 
Study of the near ultraviolet emission of tellurium-doped xenon 
flashlamps, 4:27504 (SAND-78-2205) 
S 


SK: 
See CASKS 


FLUE GAS/DESULFURIZATION 


FLAT PLATE COLLECTORS 
See also TRICKLE-TYPE COLLECTORS 
FLAT PLATE COLLECTORS/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
FLAT PLATE COLLECTORS/CLEANING 
Solar heating method and apparatus (Patent), 4:26102 
FLAT PLATE COLLECTORS/COMPUTER-AIDED DESIGN 
Design and feasibility of flat-plate solar collectors to operate at 
100 to 150°C, 4:26070 (CONF-730747-(E)) 
FLAT PLATE COLLECTORS/DESIGN 
All-glass collectors in solar energy utilization, 4:26110 
Energy collector for collecting solar energy and the like (Patent), 
:26089 
Flat plate solar collector (Patent), 4:26091 
Hot air type solar heat-collecting apparatus (Patent), 4:26099 
Solar collector (Patent), 4:26101 
Solar energy collector (Patent), 4:26049 
Solar heating system (Patent), 4:26090 
FLAT PLATE COLLECTORS/EFFICIENCY 
Investigation of the efficiency of a solar energy collector for 
heating air, 4:26079 (CONF-7606138-) 
FLAT PLATE COLLECTORS/HEAT LOSSES 
Heat flux measurements for free convection within inclined 
cellular structures, 4:26073 (CONF-730747-(E)) 
FLAT PLATE COLLECTORS/HEAT TRANSFER 
Heat transfer effects in solar air heaters, 4:26074 (CONF-730747- 


(E)) 
FLAT PLATE COLLECTORS/HONEYCOMB STRUCTURES 
Heat flux measurements for free convection within inclined 
cellular structures, 4:26073 (CONF-730747-(E)) 
FLAT PLATE COLLECTORS/PERFORMANCE 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Indoor test for thermal performance evaluation on the Sunworks 
(air) solar collector, 4:26082 (DOE/NASA/CR-150666) 
FLOORS/ELECTRIC HEATING 
Wire mesh floor heating systems, 4:26966 
FLOORS/HEAT STORAGE 
Determining the stored heat of electric floor heating, 4:26880 
FLORIDA/WATER RESOURCES 
Source, use, and disposition of water in florida, 1975, 4:26687 (PB- 
284126) 
FLOW BLOCKAGE 
LMFBR safety and sodium boiling, 4:26548 (CONF-781022-41) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW STRESS/SHEAR 
Nonlinear effects of temperature on simple shear flows of heat 
conducting viscoelastic fluids, 4:28303 
FLUE GAS 
Examination of gaussian plume dispersion parameters for rough 
terrain, 4:27791 
FLUE GAS/AIR POLLUTION CONTROL 
Criteria for the assessment of measures against air pollution with 
special regard to SO. immission, 4:26240 
FLUE GAS/CLEANING 
Effects of interfacial properties on collection of fine particles by 
wet scrubbers. Final report June 1975-December 1977, 4:27585 
(PB-284073) 
Evaluations of novel particulate control devices. Final report June 
1974-January 1978, 4:27584 (PB-283973) 
Method of cleaning waste gas containing a fluorine component 
(Patent), 4:27600 
—o 7 of gaseous pollutants in combustion flue gas (Patent), 
4:275 
FLUE GAS/DENITRIFICATION 
Control of NO/sub x/ emission by stack gas treatment. Final 
report (45 processes), 4:25260 (EPRI-FP-925) 
Fuel gas environmental impact. Final report sep 76-dec 77, 
4:26236 (PB-284175) 
Method for the heat recovery in the processes of the removal of 
nitrogen oxides from exhaust gases (Patent), 4:27597 
FLUE GAS/DESULFURIZATION 
Absorption process (Patent), 4:27593 
Adsorber for removing pollutants from gases having uniform 
adsorption capability (Patent), 4:26237 
— Process for the desulfurization of flue gas, 


Disposal of flue gas cleaning wastes: EPA Shawnee field 
evaluation. Second annual a. Annual report September 


1974-October 1976, 4:26235 (PB-282246) 

EPRI/Radian particle balance concept study. Final report, 
4:25259 (EPRI-FP-889) 

Flue gas desulfurization sorbent (Patent), 4:27604 





FLUE GAS/FLY ASH 


Fuel gas environmental impact. Final report sep 76-dec 77, 
4:26236 (PB-284175) 
Method for removing sulfur oxide from waste gases and 
recovering elemental sulfur (Patent), 4:27602 
Method for sulfur dioxide control (Patent), 4:27589 
Method of removing sulfur emissions from a fluidized-bed 
combustion process (Patent), 4:27588 
Method of removing sulfur dioxide from flue gases (Patent), 
4:26242 
Procedure and device for the simplification of the oxidation 
process of the calcium-bisulphite formed in washing flue gas, to 
give calcium sulphate (Patent), 4:25265 
Process for removing sulfur-containing gases from waste gases 
(Patent), 4:27594 
Removing sulfur dioxide from exhaust air (Patent), 4:27586 
Sulfur recovery process (Patent), 4:27601 
System for removing pollutants from gases having internal bypass 
capability (Patent), 4:26238 
FLUE GAS/FLY ASH 
Flue gas conditioning with spiking gas containing sulfur trioxide 
(Patent), 4:26244 
Method and apparatus for conditioning flue gas with a mist of 
H2SO, (Patent), 4:26243 
FLUE GAS/SAMPLING 
Source assessment: coal-fired residential combustion equipment 
field tests, June 1977. Task report September 1975-May 1978, 
4:27771 (PB-283699) 
FLUE GAS/SCRUBBING 
Scrubber for blast furnace gas (Patent), 4:27587 
FLUE GAS/WASHING 
Method to treat wash water from the washing of a hot crude gas 
produced by the gasification of fuels (Patent), 4:25266 
FLUE GAS/WASTE HEAT 
Method of making a waste flue heat recovery device (Patent), 
4:26998 
FLUE GAS/WASTE PROCESSING 
Method of conditioning flue gas to electrostatic precipitator 
(Patent), 4:27598 
UID FLOW 
See also CRITICAL FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
FLUID FLOW/STABILITY 
The stability of a two layer flow without shear in the presence of 
boundary generated turbulence: field verification. Technical 
report, 4:26189 (PB-282595) 
UID MECHANICS 


See also AERODYNAMICS 
HYDRODYNAMICS 
FLUID MECHANICS/INCOMPRESSIBLE FLOW 
Finite element solution of the two-dimensional time-dependent 
Boussinesq equations, 4:28302 (UCRL-81552) 
FLUID MECHANICS/MEETINGS 
Fifth Australasian conference on hydraulics and fluid mechanics, 
4:26175 (CONF-741270-P1) 
FLUIDIZATION/BIBLIOGRAPHIES 
H-coal fluid dynamics topical report. Part I. Literature search (213 
references), 4:25239 (FE-2588-6) 
FLUIDIZED BED/FLUID MECHANICS 
Improved techniques for gasifying coal. Seventh quarterly report, 
January 1-March 31, 1978, 4: 25200 (FE-2340-7) 
FLUIDIZED BED/MASS TRANSFER 
Mass transfer in three-phase fluidized beds, 4:27531 (ORNL/MIT- 


272) 
FLUIDIZED BED/MATHEMATICAL MODELS 
Material control in nuclear fuel fabrication facilities. Part III. 
Potential modeling techniques for fuel fabrication processes. 
Final report, 4:25591 (UCRL-13942(Pt.3)) 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
ABATEMENT 
Miniplant studies of pressurized fluidized-bed coal combustion: 
third annual report. Report for August 1976-1977, 4:25341 (PB- 


284534) 
FLUIDIZED-BED COMBUSTION/DEMONSTRATION 
PLANTS 


Industrial application of fluidized-bed combustion process: 
FluiDyne Engineering Corporation. Quarterly report, April- 
June 1978, 4:27568 (HCP/T2463-27) 

FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL 

IMPACTS 

Advanced electric generation. Commercialization Phase III 
planning, 4:26800 (DOE/ERD-0014) 

Environmental assesment of solid residues from fluidized-bed fuel 

processing. Final report November 1975-December 1977, 
&: 25272 (PB-282940) 
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FLUIDIZED-BED COMBUSTION/TECHNOLOGY 
ASSESSMENT 
Advanced electric generation. Commercialization Phase III 
planning, 4:26800 (DOE/ERD-0014) 
FLUIDIZED-BED COMBUSTORS 
Combined cycle power plant with atmospheric fluidized bed 
combustor (Patent), 4:26197 
FLUIDIZED-BED COMBUSTORS/AEROSOLS 
Aerosol sampling of an experimental fluidized bed coal combustor, 
4:27753 (LF-58) 
FLUIDIZED-BED COMBUSTORS/CHEMICAL EFFLUENTS 
Aerosol sampling of an experimental fluidized bed coal combustor, 
4:27753 (LF-58) 
Aerosol sampling of an experimental stirred-bed Lurgi coal 
gasifier, 4: 57786 (LF-58) 
Inorganic constituents in an experimental fluidized bed coal 
combustor exhaust stream, 4:27754 (LF-58) 
Organic characterization of effluents from fluidized bed 
combustion of coals, 4:27755 (LF-58) 
FLUIDIZED-BED COMBUSTORS/CONSTRUCTION 
Industrial application of fluidized-bed combustion: saturated steam 
boiler(Georgetown University). Quarterly technical progress 
rt, July-September 1978, 4:27567 (HCP/T2461-09) 


r 
FLUIDIZED-BED COMBUSTORS/CORROSION 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
April-June 1978, 4:27562 (ANL/CEN/FE-78-5) 
— IZED-BED COMBUSTORS/DEMONSTRATION 
LANTS 


— application: fluidized bed combustion process. Quarterly 
rt, July-September 1977, 4:27566 (FE-2463-15) 
FLUI IZED-BED COMBUSTORS/DESIGN 

Combustion and furnaces. 8th German flame day, 4:27573 

Combustion of low grade coal, 4:25344 

Industrial application fluidized bed combustion category III: 
indirect fired heaters. Quarterly technical report No. 9, July- 
September 1978, 4:27569 (HCP/T2471-9) 

Industrial application: fluidized bed combustion process. Quarterly 
report, July-September 1977, 4:27566 (FE-2463-15) 

Industrial application of fluidized bed combustion, category III 
indirect fired heaters. Quarterly technical report No. 7, January- 
March 1978, 4:27570 (HCP/T2471-21) 

FLUIDIZED-BED COMBUSTORS/EFFICIENCY 

Combustion of low grade coal, 4:25344 

FLUIDIZED-BED COMBUSTORS/ENGINEERING 

Industrial emuncs fluidized bed combustion category III: 
indirect fired heaters. Quarterly technical report No. 9, July- 
September 1978, 4:27569 (HCP/T2471-9) 

Industrial sae of fluidized bed combustion, ag ag A Ill 
indirect fired heaters. Quarterly technical report No. 7, January- 
March 1978, 4:27570 (HCP/T2471-21) 

FLUIDIZED-BED COMBUSTORS/ENVIRONMENTAL 

EFFECTS 


Environmental readiness document: small atmospheric fluidized- 
bed combustion. Commercialization Phase III planning, 4:27565 


(DO) -0007) 
FLUIDIZED-BED COMBUSTORS/FAILURE MODE 
ANALYSIS 
Analysis of air distributor plates from atmospheric fluidized 
combustors: Rivesville and Alexandria, 4:27571 (ORNL/TM- 


6444) 
FLUIDIZED-BED COMBUSTORS/FLUE GAS 
Method of removing sulfur emissions from a fluidized-bed 
combustion process (Patent), 4:27588 
FLUIDIZED-BED COMBUSTORS/FLY ASH 
In vitro cytotoxicity testing of potential effluents from the 
fluidized bed combustion of coal, 4:28139 (LF-58) 
In vitro dissolution of fluidized bed coal combustion fly ash using 
instrumental neutron activation analysis, 4:28137 (LF-58) 
Mutagenic survey of extracts of coal fly ash produced by fluidized 
bed combustion, 4:28122 (LF-58) 
FLUIDIZED-BED COMBUSTORS/FUEL FEEDING SYSTEMS 
Testing of a pulsed L-valve feeder for use in fluidized-bed 
combustion and sorbent regeneration units, 4:25336 (ANL/ 
CEN/FE-78-12) 
FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 
Industrial —- of fluidized bed combustion, 7 Ill 
indirect fired heaters. Quarterly technical report No. 7, January- 
March 1978, 4:27570 (HCP/T2471-21) 
FLUIDIZED-BED COMBUSTORS/MATERIALS TESTING 
Regeneration of sulfated limestone from FBCs and corrosive 
— of sulfation accelerators in FBCs. Quarterly report, 
ril-June 1978, 4:27562 (ANL/CEN/FE-78-5) 
FLU IZED-BED COMBUSTORS/TEST FACILITIES 
Industrial —— fluidized bed combustion ——. Ill: 
indirect fired heaters. Quarterly technical report No. 9, July- 
September 1978, 4:27569 (HCP/T2471-9) 
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FLUIDIZED-BED COMBUSTORS/THERMAL STRESSES 
Analysis of air distributor plates from atmospheric fluidized 
combustors: Rivesville and Alexandria, 4:27571 (ORNL/TM- 
6444) 
FLUIDS 
See also BODY FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
LIQUIDS 
FLUIDS/PROTON TRANSPORT 
Recent acoustic results at Harvard, 4:28406 (COO-3064-3) 
FLUOR SOLVENT PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
FLUORESCENCE/PHOTON-MOLECULE COLLISIONS 
Two-photon excited fluorescence spectroscopy, 4:28246 
FLUORESCENCE/TEMPERATURE DEPENDENCE 
Fluorescence of photosynthetic reaction centers at low 
temperatures, 4:27976 
FLUORESCENT LAMPS/DESIGN 
Method and means for improving the efficiency of light 
generation by an electrodeless fluorescent lamp (Patent), 
4:26861 
FLUORIDES/CHEMICAL PREPARATION 
Conceptual problems in noble gas and fluorine chemistry. VII. On 
the possible existence of einsteinium and protactinium 
hexafluoride, 4:27409 
FLUORIDES/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
FLUORIDES/POTENTIOMETRY 
Multielement analysis in rainwater, 4:27799 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
ENVIRONMENTAL EFFECTS 
MCA-research-programme. The present position of the discussion 
about the ozone-hypothesis, 4:27794 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
LABELLING 
Intrinsic isotopic selectivity factors: CO2 TEA laser photolysis of 
CF2Cle, 4:27384 
FLUORINATED AROMATIC HYDROCARBONS/ELECTRICAL 
INSULATORS 
Electron attachment to perfluorocarbon compounds. I. c-C4Fe, 2- 
C,Fe, 1,3-CyFe, c-CsFs and 2-C,Fs , 4:28278 
FLUORINATED AROMATIC HYDROCARBONS/ 
ELECTRON-MOLECULE COLLISIONS 
Electron attachment to perfluorocarbon compounds. I. c-C,Fe, 2- 
C4Fe, 1,3-CyFe, c-CyFs and 2-C4Fs , 4:28278 
Electron attachment to perfluorocarbon compounds. II. c-CsFs, c- 
CeFio0, c-CeFi2, C7Fs, and CsFig: Relevance to gaseous 
dielectrics, 4:28279 
FLUORINATED AROMATIC HYDROCARBONS/ 
STRUCTURAL CHEMICAL ANALYSIS 
Excited electronic states of the fluorobenzenes by variable angle 
electron impact spectroscopy, 4:27369 
FLUORINE/ATOM-MOLECULE COLLISIONS 
Quantum mechanics of electronic-rotational energy transfer in 
F(?P)+ Hp collisions, 4:28280 
FLUORINE 18/CAT SCANNING 
Investigation of ['*F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 
FLUORINE 18/ISOTOPE PRODUCTION 
“Small” accelerator, radionuclide and radiopharmaceutical 
production, 4:27624 (BNL-25177) 
Cyclotron isotopes and radiopharmaceuticals. 23. Novel 
anhydrous '*F-fluorinating intermediates, 4:27414 
FLUORINE 18/RADIOPHARMACEUTICALS 
Investigation of ['®F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 
FLUORINE OXIDES/ELECTRIC CONDUCTIVITY 
Synthesis of the first stage graphite salt Cs* AsFe~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
FLUORITE/FLOTATION 
Online slurry analyses with *5*Cf, 4:27310 
FLUORITE/NUCLEAR REACTION ANALYSIS 
Online slurry analyses with *°*Cf, 4:27310 
FLY ASH/ACTIVATION ANALYSIS 
In vitro dissclution of fluidized bed coal combustion fly ash using 
instrumental neutron activation analysis, 4:28137 (LF-58) 
FLY ASH/CHEMICAL COMPOSITION 
Chemical development of new processes for the recovery of 
resource materials from coal ash, 4:25257 (CONF-790205-4) 
Single-particle analysis of the ash from the Dickerson coal-fired 
power plant, 4:27835 


FOSSIL FUELS 


FLY ASH/COMPARATIVE EVALUATIONS 
Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 
FLY ASH/DENSITY 
Investigation of the particle size distribution and particle density 
characteristics of Dougias fir hogged fuel fly ash collected 
under known combustion conditions. Technical Progress 
Report No. 2, 4:25778 (DOE/ET/90476-6) 
FLY ASH/ECOLOGICAL CONCENTRATION 
Relative availability of selected trace elements from coal fly ash 
and Lake Michigan sediment, 4:27895 (ANL-77-65(Pt.3)) 
FLY ASH/ELECTRIC CONDUCTIVITY 
Electron beam ionization for coal fly ash pare. Quarterly 
report, July 14-October 13, 1978, 4:25262 (FE-3199-1) 
FLY ASH/MUTAGEN SCREENING 
Mutagenic survey of extracts of coal fly ash produced by fluidized 
bed combustion, 4:28122 (LF-58) 
FLY ASH/NUCLEAR REACTION ANALYSIS 
Application of the thermal (n,y) reaction to elemental analysis, 
4:27304 (LA-UR-78-2480) 
FLY ASH/REMOVAL 
Flue gas conditioning with spiking gas containing sulfur trioxide 
(Patent), 4:26244 
Method and apparatus for conditioning flue gas with a mist of 
H2SO, (Patent), 4:26243 
FLY ASH/SOLVENT PROPERTIES 
In vitro dissolution of fluidized bed coal combustion fly ash using 
instrumental neutron activation analysis, 4:28137 (LF-58) 
FLY ASH/SORPTIVE PROPERTIES 
Adsorption of moisture by fly ash, 4:27764 (LF-58) 
FLY ASH/TISSUE DISTRIBUTION 
In vitro dissolution of fluidized bed coal combustion fly ash using 
instrumental neutron activation analysis, 4:28137 (LF-58) 
FLY ASH/TOXICITY 
In vitro cytotoxicity testing of potential effluents from the 
fluidized bed combustion of coal, 4:28139 (LF-58) 
Mutagenic survey of extracts of coal fly ash produced by fluidized 
bed combustion, 4:28122 (LF-58) 
FLY ASH/WASTE PRODUCT UTILIZATION 
Chemical development of new processes for the recovery of 
resource materials from coal ash, 4:25257 (CONF-790205-4) 
FLYWHEELS/BIBLIOGRAPHIES 
Design and applications of flywheels (citations from the NTIS 
= base). Report for 1964-August 1978, 4:26618 (NTIS/PS-78/ 
97) 


Design and applications of flywheels (citations from the 
Engineering Index Data Base). Report for 1970-September 
1978, 4:26619 (NTIS/PS-78/0998) 

FLYWHEELS/COMPOSITE MATERIALS 
Fiber Composite Flywheel Program: filament-wound composite 
data sheets, 4:26620 (UCID-17874) 
FLYWHEELS/DESIGN 
Device for energy storage and mass acceleration (Patent), 4:26622 
FLYWHEELS/RESEARCH PROGRAMS 

Prototype development of an optimized, tapered-thickness, 

sod tauaae composite flywheel, 4:26621 (UCRL-52623) 


See HARTREE-FOCK METHOD 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-780133-2) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORECASTING/POLAND 
State of coal preparation techniques in Poland, 4:25333 
RESTS 


ae affecting dry deposition of SO2 on forests and grasslands, 
4:27789 


FORMATION WATER 
See INTERSTITIAL WATER 
FORMOSA 
See TAIWAN 
FORT CALHOUN-1 REACTOR 
See CALHOUN-1 REACTOR 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTRAN/TRANSLATORS 
Programmable formatting of program text: experiences drawn 
from the TAMPR system, 4:28606 (CONF-781052-2) 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 
PETROLEUM 





FOSSIL FUELS/COMBUSTION 


SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Method of burning a fossil fuel (PATENT), 4:27572 
FOSSIL FUELS/CONSUMPTION RATES 
Ship fuels: alternatives to oil, 4:26770 
FOSSIL FUELS/ENERGY CONSERVATION 
Synthetic carbonaceous fuels and feedstocks from oxides of 
carbon and nuclear power, 4:25772 
FOSSIL FUELS/QUALITATIVE CHEMICAL ANALYSIS 
Fingerprinting and partial quantification of complex hydrocarbon 
mixtures by chemical ionization mass spectrometry, 4:27321 
FOSSIL FUELS/RESEARCH PROGRAMS 
Program for energy research and technologies, 1977-1980. Annual 
report 1977 on efficient uses of energy, fossil sources of primary 
energy, and new sources of energy, 4:26694 
Soviet energy R and D: goals, planning, and organizations, 
4:26690 (RAND/R-2253-DOE) 
FOSSIL FUELS/RESERVES 
Ship fuels: alternatives to oil, 4:26770 
FOSSIL FUELS/RESOURCE ASSESSMENT 
What will come after oil and gas. Development tendencies of 
energy supplies, 4:26750 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
FOSSIL-FUEL POWER PLANTS/AIR HEATERS 
Low-temperature corrosion on air heaters due to chloride- 
containing coal ash (In German), 4:26201 (AED-CONF-77-195- 
013 


FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Design of network experiments for regional-scale atmospheric 
pollutant transport and transformation (DOE), 4:27792 
Ozone formation related to power plant emissions, 4:27781 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Possible ways to design non-polluting coal-fired power plants, 
4:26241 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 


Control of NO/sub x/ emission by stack gas treatment. Final 
report, 4:25260 (EPRI-FP-925) 

FOSSIL-FUEL POWER PLANTS/BITUMINOUS COAL 

Alternative propositions to the ‘Third Act Conncerning the Use of 
Coal in the Production of Electricity’, 4:26808 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Development of boiler circulating-pumps for fossil-fueled power 

stations with high unit size, 4:26220 
FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Behavior of a tall stack plume in flow over a ridge (Effects of 
eddy currents on lee side of ridge on SO: plume dispersion), 
4:27752 (LA-7632-MS) 

FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 

Control characteristics of conventional power-station block units. 
Pt. 1, 4:26179 

Effects of control characteristics on system operation, 4:26180 

Load-frequency control and optimal load dispatch, 4:26181 

FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 

Document collection of electric utility studies related to steam 
electric power station cooling system effects on water quality 
and aquatic biota, 4:26229 (EPRI-EA-872) 

Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 

FOSSIL-FUEL POWER PLANTS/COST 

CONCEPT-S user’s manual, 4:26423 (ORNL-5470) 

FOSSIL-FUEL POWER PLANTS/DESIGN 

Combustion of low grade coal, 4:25344 

The 3X400 MW steam power station at Ulsan in the republic of 
Korea, 4:26184 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Steam-electric plant construction cost and annual production 
—— 1976. Twenty-ninth annual supplement, 4:26804 (TID- 
28881) 

FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 

PRECIPITATORS 

Corona electrode failure study. Final report, 4:26233 (EPRI-FP- 
792(Vol.1)) 

Wet electrostatic precipitators (Patent), 4:27591 

FOSSIL-FUEL POWER PLANTS/FAULT TREE ANALYSIS 

Fault tree analysis for reliability prediction of gas turbine ty 
power plants. Final report, 4:26176 (EPRI-AF-811(Vol.1)) 

Fault tree analysis for reliability prediction of gas turbine type 
power plants. Volume 2. Appendixes. Final report, 4:26177 
(EPRI-AF-811(Vol.2App.)) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Adsorber for removing pollutants from gases having uniform 

adsorption capability (Patent), 4:26237 
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Disposal of flue gas cleaning wastes: EPA Shawnee field 
evaluation. Second annual report. Annual report September 
1974-October 1976, 4:26235 (PB-282246) 

EPRI/Radian particle balance concept study. Final report, 
4:25259 (EPRI-FP-889) 

Flue gas conditioning with spiking gas containing sulfur trioxide 
(Patent), 4:26244 

Method for sulfur dioxide control (Patent), 4:27589 

System for removing pollutants from gases having internal bypass 
capability (Patent), 4:26238 

FOSSIL-FUEL POWER PLANTS/FLY ASH 
Chemical development of new processes for the recovery of 
resource materials from coal ash, 4:25257 (CONF-790205-4) 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Gas turbine-a successful developing technology, 4:26209 
Regulating means for gas turbine plant (Patent), 4:26219 
FOSSIL-FUEL POWER PLANTS/LICENSING 
Voerde decision of the Federal administrative court, 4:26232 
FOSSIL-FUEL POWER PLANTS/PLANNING 

USSR energy program in the Tenth Five-Year Plan, 4:26290 
(RISLEY-Trans-3105) 

FOSSIL-FUEL POWER PLANTS/PLUMES 

Lidar observations of aerosol distributions during the AMBIENS 
field program. Final report, 4:27776 (UCRL-13924) 

FOSSIL-FUEL POWER PLANTS/POWER GENERATION 

Parameter study to determine electric power generation costs, 
4:26803 (NP-23506) 

FOSSIL-FUEL POWER PLANTS/RADIOACTIVE EFFLUENTS 

Radiation release from coal-fired and nuclear power stations, 
4:26239 

FOSSIL-FUEL POWER PLANTS/RELIABILITY 

Fault tree analysis for reliability prediction of gas turbine type 
power plants. Final report, 4:26176 (EPRI-AF-811(Vol.1)) 

Fault tree analysis for reliability prediction of gas turbine type 
power plants. Volume 2. Appendixes. Final report, 4:26177 
(EPRI-AF-811(Vol.2App.)) 

FOSSIL-FUEL POWER PLANTS/STATISTICS 

Steam-electric plant construction cost and annual production 
expenses 1976. Twenty-ninth annual supplement, 4:26804 (TID- 
28881) 

FOSSIL-FUEL POWER PLANTS/STEAM SYSTEMS 

Sampling system for steam-operated power stations, 4:26289 

FOSSIL-FUEL POWER PLANTS/STEAM TURBINES 

Control characteristics of a power plant unit operating under 

controlled variable pressure, 4:26222 (NP-tr-2058) 
FOSSIL-FUEL POWER PLANTS/THERMAL EFFLUENTS 

Accumulation of toxic materials by thermal plume resident brown 
trout, 4:27942 (ANL-77-65(Pt.3)) 

FOSSIL-FUEL POWER PLANTS/TURBOGENERATORS 

The 3X400 MW steam power station at Ulsan in the republic of 
Korea, 4:26184 

FRACTURES/SEISMIC DETECTION 
Seismo-acoustic processes for the representation of the breaking 
activities in critically stressed coal deposits, 4:25297 
FRANCE/NUCLEAR ENERGY 
Energy forecasting in the preparation of French Plan VII, 4:26425 
FREDHOLM EQUATION/NUMERICAL SOLUTION 

Method for accelerating the iterative solution of a class of 

Fredholm integral equations, 4:28408 
FREEZERS/COMPRESSORS 

New approach to improved-efficiency compressors for household 
refrigerators and freezers, 4:26899 (CONF-780238-) 

New concept for improved-efficiency compressors for household 
refrigerators and freezers, 4:26900 (CONF-780238-) 

FREEZERS/DEMONSTRATION PROGRAMS 

Development and demonstration of a high-efficiency refrigerator- 

freezer, 4:26902 (CONF-780238-) 
FREEZERS/ENERGY EFFICIENCY 

Development and demonstration of a high-efficiency refrigerator- 

freezer, 4:26902 (CONF-780238-) 
FREEZERS/PERFORMANCE 

Hidden properties of refrigerators, 4:26904 (CONF-780238-) 

Household refrigerator and food-freezer performance 
characteristics, 4:26901 (CONF-780238-) 

FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/OPTICAL PROPERTIES 

Heliotechnical collectors on the base of paraboloid of revolution: 
optical calculation and energetic possibilities, 4:26068 (CONF- 
730747-(E)) 

FRUITS 

(Edible parts of plants only.) 

See also BANANAS 
COCONUTS 
PAPAYAS 
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FRUITS/RADIOACTIVITY 
Content of Sr and '*7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
FRUITS/RADIOCHEMICAL ANALYSIS 
Content of ®Sr and '°7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
FT. CALHOUN-1 
See CALHOUN-1] REACTOR 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 
Core engineering. Sixty-seventh quarterly report, May-July 1978 
(LMFBR; FFTF), 4:26378 (GEFR-10028-67) 
Fuel arrangement for high temperature gas cooled reactor 
(Patent). 4:26345 
Fuel assembly for a nuclear reactor (Patent; BWR), 4:26306 
Method of using nuclear reactor fuel assembly (Patent), 4:26472 
Nuclear reactor with fuel column coolant regulation (Patent; 
HTGR), 4:26342 
FUEL ASSEMBLIES/FLOW BLOCKAGE 
PWR FLECHT-SEASET unblocked bundle, forced and gravity 
reflood task: task plan report, 4:26578 (NRC/EPRI-3) 
FUEL ASSEMBLIES/HEAT TRANSFER 
Comparison of semi-statistical hot channel factor and Monte Carlo 
analyses of fuel assembly coolant temperature uncertainties 
(LMFBR), 4:26371 (GEFR-00354) 
FUEL ASSEMBLIES/HOT CHANNEL FACTOR 
Comparison of semi-statistical hot channel factor and Monte Carlo 
analyses of fuel assembly coolant temperature uncertainties 
(LMFBR), 4:26371 (GEFR-00354) 
FUEL ASSEMBLIES/HYDRAULICS 
Comparison of semi-statistical hot channel factor and Monte Carlo 
analyses of fuel assembly coolant temperature uncertainties 
(LMFBR), 4:26371 (GEFR-00354) 
Theory and application of a quasi-Eulerian fluid element for the 
STRAW code (LMFBR), 4:26540 (ANL-78-100) 
FUEL ASSEMBLIES/MOCKUP 
Electron-beam welding of fuel pin simulators to a tubesheet 
(LMFBR), 4:26385 (ORNL/TM-6600) 
FUEL ASSEMBLIES/SPACERS 
Fuel assembly spacer within the coolant duct (Patent), 4:26477 
Fuel element skeleton (Patent), 4:26471 
Nuclear fuel assembly (Patent), 4:26474 
FUEL ASSEMBLIES/WELDED JOINTS 
Electron-beam welding of fuel pin simulators to a tubesheet 
(LMFBR), 4:26385 (ORNL/TM-6600) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CREEP 
Transient deformation properties of zircaloy for LOCA simulation 
(PWR), 4:26561 (EPRI-NP-526(Vol.5)) 
FUEL CANS/DEFORMATION 
In-reactor creep of Zr-2.5Nb fuel cladding (CANDU), 4:26355 
FUEL CANS/FAILURES 
Material aspects of operating reliability of water- cooled power 
reactor fuel elements, 4:26481 
FUEL CANS/INTERGRANULAR CORROSION 
Some electron microprobe analysis results concerning the 
interaction between uranium-plutonium mixed-oxide fuel and 
stainless-steel cladding, 4:26392 
FUEL CANS/PERFORMANCE 
Zircaloy cladding deformation and fracture analysis. Research 
projects 700 and 971; interim report, August 1978 (BWR; 
PWR). 4:26297 (EPRI-NP-856) 
FUEL. CANS/PHYSICAL RADIATION EFFECTS 
Evaluating strength and ductility of irradiated zircaloy. Task 5. 
Quarterly progress report, April-June, 1978 (Cladding 
performance during accident conditions), 4:26305 (NUREG/ 
CR-0582) 
FUEL CELL POWER PLANTS 
Fuel cell power plants not a utopia, 4:26836 
FUEL CELLS 
See also ALCOHOL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 


Electrochemistry in the solar economy, 4:25930 


FUEL ELEMENTS/DESIGN 


FUEL CELLS/ELECTRODES 
Basic research on ceramic materials for energy storage and 
conversion system. Progress report, December 1, 1977- 
November 30, 1978, 4:27258 (COO-2564-4) 
FUEL CELLS/ENVIRONMENTAL IMPACTS 
Advanced electric generation. Commercialization Phase III 
planning, 4:26800 (DOE/ERD-0014) 
FUEL CELLS/TECHNOLOGY ASSESSMENT 
Advanced electric generation. Commercialization Phase III 
planning, 4:26800 (DOE/ERD-0014) 
Bruno Breyer Memorial Lecture on the development and practical 
application of fuel cells, 4:26837 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
THORIUM CYCLE 
Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows, 4:26334 
(GA-A-14980(Vol.1)) 
Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows. Volume 
II, 4:26335 (GA-A-14980(Vol.2)) 
Long-term options for the FR fuel cycle, 4:26428 
FUEL CYCLE/NUCLEAR MATERIALS MANAGEMENT 
Material control and accountability aspects of safeguards for the 
USA *°°U/Th fuel recycle plant, 4:25692 (IAEA-SM-231/65) 
FUEL CYCLE/OPTIMIZATION 
Fuel utilization potential in light water reactors with once-through 
fuel irradiation using various reactivity control methods 
(AWBA Development Program) (PWR), 4:26322 (KAPL-4107) 
FUEL CYCLE/RESEARCH PROGRAMS 
Chemical Engineering Division Fuel Cycle Programs. Quarterly 
progress report, October-December 1977, 4:25607 (ANL-78-37) 
Technical Division quarterly progress report, April 1-June 30, 
1978, 4:25630 (ICP-1178) 
FUEL ECONOMY/COST BENEFIT ANALYSIS 
Benefit/cost analysis of fuel-economy standards for passenger 
cars, model years 1981-84, 4:26739 
FUEL ECONOMY/ECONOMIC ANALYSIS 
Modeling the response of the domestic automobile industry to 
mandates for increased fuel economy: an industry model, 
4:26726 (P-5858) 
FUEL ECONOMY/STANDARDS 
Benefit/cost analysis of fuel-economy standards for passenger 
cars, model years 1981-84, 4:26739 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Heat transfer and hydraulic of resistance while transverse stream- 
lining coaxial tube clusters with an artifical roughness, 4:26468 
(INIS-mf-3957) 
FUEL ELEMENT CLUSTERS/TWO-PHASE FLOW 
Experimental investigation on air-distribution in water flowing 
through a 61-rod bundle with helical spacers (LMFBR), 4:26398 
FUEL ELEMENT FAILURE/COST 
Methods for determining the cost of fuel failures in nuclear power 
plants. Final report (BWR;PWR), 4:26296 (EPRI-NP-854) 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 
Measurement and modelling of postirradiation fission product 
release from HTGR fuel particles under accident conditions, 
4:26336 (GA-A-15018) 
FUEL ELEMENT FAILURE/RADIOACTIVE AEROSOLS 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, April 1-June 30, 1978, 4:26593 
(NUREG/CR-0587) 
FUEL ELEMENT FAILURE/SIMULATION 
Fl Phenomenological Test on fuel motion: final report (L.MFBR). 
4:26539 (ANL.-78-50) 
Heat transfer, sodium boiling and fuel pin integrity after a severe 
LMFBR piping failure, 4:26608 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL. PINS 
FUEL RODS 
FUEL SPHERES 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL EL.EMENTS/BURNUP 
CCB, a two-dimensional diffusion theory continuous cross-section 
burnup code for fast reactor analysis. Final report, 4:20364 
(EPRI-NP-847) 
FUEL. ELEMENTS/DESIGN 
Fuel element for a nuclear reactor (Patent), 4:26480 
Nuclear fuel clement and method for fabricating the nuclear fuel 
element (Patent: BWR), 4:26307 





FUEL ELEMENTS/FISSION PRODUCT RELEASE 


FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Fission gas release (FGASRL) (BWR; PWR), 4:26293 (CDAP- 
TR-010(Rev.)) 
Fission product holdup in graphite (HTGR), 4:26338 (LA-UR-78- 
2931) 
FUEL ELEMENTS/GETTERS 
Nuclear reactor fuel element employing Zr2Ni as a getter metal 
(Patent), 4:26473 
FUEL ELEMENTS/PERFORMANCE TESTING 
Data report for the NRC/PNL Halden Assembly IFA-432 (BWR; 
PWR). 4:26304 (NUREG/CR-0560) 
FUEL ELEMENTS/RADIOACTIVITY TRANSPORT 
Fission product holdup in graphite (HTGR), 4:26338 (LA-UR-78- 


2931) 
FUEL ELEMENTS/REACTIVITY 

Pulsed reactivity measurements of large 7°°U-Al castings in H2O, 
4:25593 

FUEL ELEMENTS/REMOTE HANDLING EQUIPMENT 

Fluid pressure apparatus for recovering fuel pellets from nuclear 

fuel elements (Patent), 4:26475 
FUEL ELEMENTS/STORAGE 

Pulsed reactivity measurements of large *°°U-Al castings in H2O, 

4:25593 
FUEL ELEMENTS/TRANSPORT 

Nuclear criticality safety assessment of ORR, NBS, and HFBR 

fuel element shipping package, 4:27467 (ORNL/CSD/TM-77) 
FUEL FABRICATION PLANTS/AUTOMATION 

Close-coupled analyses for nuclear fuels fabrication, 4:25589 
(HEDL-SA-1580-FP) 

FUEL FABRICATION PLANTS/MATHEMATICAL MODELS 

Material control in nuclear fuel fabrication facilities. Part III. 
Potential modeling techniques for fuel fabrication processes. 
Final report, 4:25591 (UCRL-13942(Pt.3)) 

FUEL FABRICATION PLANTS/OFF-GAS SYSTEMS 

Acid in perchloroethylene scrubber solutions used in HTGR fuel 
preparation processes. Analytical chemistry studies, 4:25645 
(ORNL/TM-6750) 

FUEL FABRICATION PLANTS/PERSONNEL 

Plutonium-containing aerosols found within containment 
enclosures in industrial mixed-oxide reactor fuel fabrication 
(Aerosol monitoring at Babcock and Wilcox Park Township, 
Pennsylvania site), 4:27841 (LF-58) 

FUEL FABRICATION PLANTS/RADIOACTIVE AEROSOLS 

Plutonium-containing aerosols found within containment 
enclosures in industrial mixed-oxide reactor fuel fabrication 
(Aerosol monitoring at Babcock and Wilcox Park Township, 
Pennsylvania site), 4:27841 (LF-58) 

FUEL FABRICATION PLANTS/REVIEWS 

Material control in nuclear fuel fabrication facilities. Part I. Fuel 
descriptions and fabrication processes, P.O. 1236909 Final 
report, 4:25590 (UCRL-13942(Pt.1)) 

FUEL FEEDING SYSTEMS/DESIGN 

Coal feeder development program. Monthly progress report 40 
(Kinetic extruder), 4:25188 (FE-1792-50) 

FUEL FEEDING SYSTEMS/PERFORMANCE TESTING 

Testing of a pulsed L-valve feeder for use in fluidized-bed 
combustion and sorbent regeneration units, 4:25336 (ANL/ 
CEN/FE-78-12) 

FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/COMPARATIVE EVALUATIONS 

Low Btu coal gasification processes. Vol. 1. Summary, screening, 

and comparisons, 4:25210 (ORNL/ENG/TM-13/V1) 
FUEL GAS/DESULFURIZATION 

Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1 January-31 March 1978, 4:26195 (MIT-2295T18- 
7) 

Conversion of Rapid City Pilot Plant: Phase II, preliminary 
detailed design. Volume I. Summary, test programs, 
environmental assessment, gasifier control, and oxygen 
conversion. Phase II, final report, December 15, 1977-August 
15, 1978 (Westinghouse), 4:25180 (E-2561-2(Vol.1)) 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:25181 (EPA-600/7-77-125a) 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 

FUEL GAS/FUEL CONSUMPTION 
Optimation of gas consumption in the Netherlands, 4:26864 
FUEL GAS/HOT GAS CLEANUP 

Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1] January-31 March 1978, 4:26195 (MIT-2295T18- 
7) 
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FUEL GAS/METHANATION 
Method to produce methane from carbon oxides and hydrogen- 
containing gases (Patent), 4:25758 
FUEL GAS/PURIFICATION 
Cyclic use of (I) half-calcined dolomite for removal of hydrogen 
sulfide and (II) magnesium oxide for removal of sulfur dioxide 
from gases at elevated pressure, 4:25221 
Effects of sulfur emission controls on the cost of gasification 
combined cycle power systems. Final report, 4:26227 (EPRI- 
AF-916) 
FUEL INJECTION SYSTEMS/DESIGN 
Air-fuel ratio adjusting system for internal combustion engines 
(Patent), 4:27026 
Air-to-fuel ratio feedback control system (Patent), 4:27025 
Apparatus for controlling the ratio of air to fuel of air-fuel mixture 
of internal combustion engine (Patent), 4:27022 
Apparatus and process for improving fuel efficiency of an internal 
combustion engine utilizing a vapor state of fuel (Patent), 
4:27027 
Fuel supply control system with feedback fuel pipe for internal 
combustion engine (Patent), 4:27024 
Pneumatic hydrogen pellet injection system for the ISX tokamak, 
4:28543 (ORNL/TM-6598) 
FUEL INJECTION SYSTEMS/FUEL-AIR RATIO 
Air-fuel ratio adjusting system for internal combustion engines 
(Patent), 4:27026 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT/OPTIMIZATION 
Optimum fuel loading and operation planning for light water 
reactor power stations. Part I. Pressurized water reactor case 
study, 4:26331 
FUEL MANAGEMENT/THREE-DIMENSIONAL 
CALCULATIONS 
Critical experiments and analysis. Twenty-eighth quarterly report, 
July-September 1978 (LMFBR), 4:26379 (GEFR-13771-28) 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/BIOLOGICAL EFFECTS 
Effects of water soluble components of refined oil on the 
fecundity of the copepod, Tigripus japonicus, 4:28115 
FUEL OILS/COMBUSTION 
Emission reduction on two industrial boilers with major 
combustion modifications. Final report January 1976-January 
1978. 4:27583 (PB-283109) 
Improved heating fuel oil combustion with water-oil emulsions, 
4:25468 
FUEL OILS/POUR POINT 
Flow improvers for crude and residual-containing fuel oils, 
4:25465 
FUEL OILS/QUALITATIVE CHEMICAL ANALYSIS 
Fingerprinting and partial quantification of complex hydrocarbon 
mixtures by chemical ionization mass spectrometry, 4:27321 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/FABRICATION 
Hydrogen retention of (U,Pu)O/sub 2-y/ (LMFBR), 4:27238 
(ORNL/TM-6568) 
FUEL PARTICLES/PRODUCTION 
Process for the production of fuel and fertile particles (Patent), 
4:25595 
FUEL PELLETS/ABLATION 
PELLET: a computer routine for modeling pellet fueling in 
tokamak plasmas, 4:28541 (ORNL/TM-6549) 
FUEL PEL.LETS/DESIGN 
Mixed oxide fuel pellet for fuel rod of nuclear reactor core 
(Patent; BWR; PWR), 4:26308 
FUEL. PELLETS/FABRICATION 
Hydrogen retention of (U,Pu)O/sub 2-y/ (L_MFBR), 4:27238 
(ORNL/TM-6568) 
Method of fabricating nuclear fuel (Patent), 4:26478 
FUEL PELLETS/X-RAY FLUORESCENCE ANALYSIS 
Automated x-ray spectrometer for mixed oxide pellets, 4:25588 
(HEDIL.-SA-1492) 
FUEL PINS/GAMMA FUEL SCANNING 
Computer analysis and control for non-destructive gamma 
scanning of L.MFBR fuel pins, 4:27324 
FUEL. PINS/SIMULATION 
Nuclear pin simulation analysis, 4:26553 (CONF-78 1146-15) 
FUEL POOLS/DESIGN 
Nuclear reactor plant (Patent), 4:26454 
FUEL POOLS/MATERIALS HANDLING 
Nuclear reactor plant (Patent), 4:26454 
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FUEL POOLS/MECHANICAL STRUCTURES 
Structural analyses of the fuel receiving station pool at the 
Nuclear Fuel Service reprocessing plant, West Valley, New 
York, 4:25622 (UCRL-52575) 
FUEL RACKS/DESIGN 
Fuel storage rack (Patent), 4:26458 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/CRITICALITY 
Assessment of criticality safety, 4:25616 
FUEL REPROCESSING PLANTS/EFFICIENCY 
Availability of reprocessing systems in an HTGR fuel recycle 
facility, 4:25609 (GA-A-15028) 
FUEL REPROCESSING PLANTS/ENVIRONMENTAL 
IMPACTS 
Chemical Engineering Division Fuel Cycle Programs. Quarterly 
progress report, October-December 1977, 4:25607 (ANL-78-37) 
Fuel reprocessing plant environmental impact in the arid regions 
of the western United States. Annual report, October 1976- 
September 1977, 4:25615 (SRO-0970-A 1) 
FUEL REPROCESSING PLANTS/EVALUATION 
Windscale inquiry, 4:26698 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Krypton absorption in liquid CO2 (KALC): effects of the minor 
components Ne, CO, and Xe, 4:25644 (ORNL/TM-6270) 
FUEL REPROCESSING PLANTS/RADIATION ACCIDENTS 
Assessment of criticality safety, 4:25616 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Development of an advanced safeguards system as a proliferation 
deterrent (Computerized control; physical protection; 
safeguards coordination), 4:25689 (AGNS-1040-CONF-67) 
Technical Division quarterly progress report, April 1-June 30, 
1978, 4:25630 (ICP-1178) 
FUEL REPROCESSING PLANTS/SPENT FUEL STORAGE 
Preliminary risk analysis of a spent fuel receiving and storage 
facility using the GO methodology. Final report, 4:25612 (K-77- 
91U(R)) 
FUEL RODS/DESIGN 
Nuclear fuel rod with stress relieving device (Patent), 4:26476 
Nuclear reactor fuel rod (Patent), 4:26470 
FUEL RODS/FISSION PRODUCT RELEASE 
Emission of fission products by a fuel rod having a high- 
conductance leak in the top part and subjected to power 
cycling: CYFON 1 experiment, 4:26328 (BNWL-tr-347) 
FUEL RODS/HEAT TRANSFER 
Gap conductance test Series-2: test results report for Tests GC 2- 
1, GC 2-2, and GC 2-3 (BWR), 4:26301 (NUREG/CR-0300) 
FUEL RODS/INSPECTION 
Method and apparatus for gauging the radial spacing between fuel 
and surrounding cladding of a fuel rod for nuclear reactors 
(Patent), 4:26479 
FUEL RODS/THERMAL CONDUCTIVITY 
Gap conductance test Series-2: test results report for Tests GC 2- 
1, GC 2-2, and GC 2-3 (BWR), 4:26301 (NUREG/CR-0300) 
FUEL RODS/THERMAL STRESSES 
GAPCON-THERMAL-3 verification and comparison to in- 
reactor data (Thermo-mechanical behavior of oxide fuel rods), 
4:26469 (PNL-2435) 
FUEL SLURRIES/DRYING 
Slurry injection nozzle for vertical lift dryer. Final report. Series 
No. II: G-5, 4:25194 (FE-2240-92) 
FUEL SLURRIES/PUMPS 
Coal slurry feed pump for coal liquefaction. Final report, 4:25223 
(EPRI-AF-853) 
FUEL SLURRIES/VISCOSITY 
H-coal fluid dynamics topical report. Part I. Literature search (213 
references), 4:25239 (FE-2588-6) 
FUEL SPHERES 
(Pebble bed reactor fuel elements.) 
FUEL SPHERES/FABRICATION 
Preparation of uranium kernels by an external gelation process, 
4:25594 
FUEL SUBSTITUTION/ECONOMIC ANALYSIS 
Harvest factor: assessment key for efficient energy utilization (In 
German), 4:26742 (AED-CONF-78-155-034) 
FUEL SUBSTITUTION/ECONOMICS 
Summary report: conversion to coal in the industrial sector, 
4:26968 (ORNL/TM-6661) 
FUEL SUBSTITUTION/ENVIRONMENTAL EFFECTS 
Summary report: conversion to coal in the industrial sector, 
4:26968 (ORNL/TM-6661) 
FUEL SUBSTITUTION/RESEARCH PROGRAMS 
IGT research experience on alternative fuels, 4:25755 
FUEL-CLADDING INTERACTIONS 
Effects of stoichiometry on cladding attack in UO2-PuOkz, 4:26391 


GALLIUM ARSENIDE SOLAR CELLS/DESIGN 


FUEL-CLADDING INTERACTIONS/MATHEMATICAL 
MODELS 
Zircaloy cladding deformation and fracture analysis. Research 
projects 700 and 971; interim report, August 1978 (BWR; 
PWR), 4:26297 (EPRI-NP-856) 
FUEL-COOLANT INTERACTIONS 
Some electron microprobe analysis results concerning the 
interaction between uranium-plutonium mixed-oxide fuel and 
stainless-steel cladding, 4:26392 
FUMES 
See AEROSOLS 
FUNCTIONS 
See also BESSEL FUNCTIONS 
JACOBIAN FUNCTION 
VERTEX FUNCTIONS 
Product formulas and Nicholson-type integrals for Jacobi 
functions. I. Summary of results (Gegenbauer, Laguerre, 
Hermite functions), 4:28634 
2-FURALALDEHYDE 
See FURFURAL 
FURFURAL/SYNTHESIS 
Economics of manufacturing liquid fuels from corn stover, 
4:25773 (TID-29419) 
FURNACES 
See also ARC FURNACES 
BLAST FURNACES 
ELECTRIC FURNACES 
OIL FURNACES 
FURNACES/AIR POLLUTION ABATEMENT 
Improved heating fuel oil combustion with water-oil emulsions, 
4:25468 
FURNACES/BURNERS 
High-speed burners and their applications, 4:26980 
FURNACES/POLLUTION CONTROL EQUIPMENT 
Process for the removal of sulfur oxides by the use of activated 
alumina (Patent), 4:27006 
FURNACES/REGENERATORS 
Modern steel recuperators in the metallurgical industry, 4:26995 
FURNACES/TECHNOLOGY ASSESSMENT 
Balance in firing technology, 4:26983 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 


G 


G RESONANCES 
See RHO-1670 RESONANCES 
GADOLINIUM ALLOYS/SUPERCONDUCTIVITY 
Magnetic ordering of Gd/sub x/Er/sub 1-x/Rh,B, near the 
superconducting region, 4:27168 (LA-UR-78-2712) 
GALAXIES 
See also MILKY WAY 
GALAXIES/GRAVITATIONAL INTERACTIONS 
Interaction of galaxies with central objects, and the activity of 
galaxy nuclei, 4:28212 
GALERKIN-PETROV METHOD 
Galerkin’s method for some highly nonlinear problems, 4:28640 
GALL STONES 
See BILIARY TRACT 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM/ELECTRON-ATOM COLLISIONS 
Excitation of Al, Ga, In, and Tl] atoms by electron impact, 4:28285 
GALLIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
GALLIUM 68/ISOTOPE PRODUCTION 
New germanium-68/gallium-68 generator, 4:27413 
GALLIUM 69 TARGET/NEUTRINO REACTIONS 
™!Ga-"'Ge system (J, 7, lifetime, threshold energy), 4:28383 
(BNL-50879(Vol.1)) 
GALLIUM 71 TARGET/NEUTRINO REACTIONS 
™\Ga-7'Ge system (J, 77, lifetime, threshold energy), 4:28383 
(BNL-50879(Vol.1)) 
GALLIUM ARSENIDE SOLAR CELLS/DESIGN 
The recombination velocity at iii-v compound heterojunctions 
with applications to Al /sub x/ Ga/sub 1-x/As-GaAs/sub 1-y/ 
Sb/sub y/, 4:25902 (N-78-25544) 





GALLIUM ARSENIDE SOLAR CELLS/GRADED BAND 


GALLIUM ARSENIDE SOLAR CELLS/GRADED BAND 
GAPS 


Research on lattice-mismatched semi-conductor layers. Quarterly 
progress report no. 1, August 1978-October 1978 (AlGaAsSb/ 
GaAssb), 4:25903 (SAN-1250-4) 
GALLIUM ARSENIDE SOLAR CELLS/OPTIMIZATION 
Research on lattice-mismatched semi-conductor layers. Quarterly 
progress report no. 1, August 1978-October 1978 (AlGaAsSb/ 
GaAsSb), 4:25903 (SAN-1250-4) 
GALLIUM ARSENIDE SOLAR CELLS/PHYSICAL 
RADIATION EFFECTS 
Long-term radiation effects on GaAs solar cell characteristics. 
Final report, 1 Jun 1977-31 May 1978, 4:25897 (N-78-24658) 
GALLIUM ARSENIDE SOLAR CELLS/RADIATION 
HARDENING 
Long-term radiation effects on GaAs solar cell characteristics. 
Final report, 1 Jun 1977-31 May 1978, 4:25897 (N-78-24658) 
GALLIUM ARSENIDES/CRYSTAL GROWTH 
The recombination velocity at iii-v compound heterojunctions 
with applications to Al /sub x/ Ga/sub 1-x/As-GaAs/sub 1-y/ 
Sb/sub y/, 4:25902 (N-78-25544) 
GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Radiation damage to materials, 4:27300 
GALLIUM PHOSPHIDES/PHYSICAL RADIATION EFFECTS 
Radiation damage to materials, 4:27300 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
GAMMA CAMERAS/PERFORMANCE 
Performance evaluations of recent wide field scintillation gamma 
cameras, 4:27644 
GAMMA DETECTION/GE SEMICONDUCTOR DETECTORS 
Detector applications, 4:27646 
GAMMA DETECTION/SEMICONDUCTOR DETECTORS 
Detector applications, 4:27646 
GAMMA DOSIMETRY/DOSE RATES 
Gamma-ray dose rate conversion and buildup factors (1 to 10 
MeV), 4:28412 
GAMMA FUEL SCANNING/CAMAC SYSTEM 
Computer analysis and control for non-destructive gamma 
scanning of LMFBR fuel pins, 4:27324 
GAMMA FUEL SCANNING/DATA ACQUISITION SYSTEMS 
ae imaeteat gamma scanning of irradiated reactor fuel, 
4:27323 
GAMMA FUEL SCANNING/DATA PROCESSING 
ANGEL: a conversational program for nuclear fuel element 
scanning by Ge(Li) gamma spectroscopy, 4:27325 
GAMMA L ING/DATA ANALYSIS 
NDA technology for uranium resource evaluation. Progress 
report, January 1-June 30, 1978, 4:25663 (LA-7617-PR) 
GAMMA RADIATION/AERIAL MONITORING 
Aerial gamma ray and magnetic survey, Van Horn and Pecos 
Quadrangles, Texas. Volume IIa. Final report, 4:28182 (GJBX- 
2(78)(Vol.2a)) 
GAMMA RADIATION/BUILDUP 
Gamma-ray dose rate conversion and buildup factors (1 to 10 
MeV), 4:28412 
Tchebycheff-fitted berger coefficients for Eisenhauer-Simmons 
gamma-ray buildup factors in ordinary concrete, 4:28413 
GAMMA RADIATION/DOSE EQUIVALENTS 
Neutron- —e ee cross sections for neutron energies 
= 60 MeV, 4 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/BIOLOGICAL RADIATION EFFECTS 
Treatment of acute lung injury from external gamma irradiation 
with an inhaled corticosteroid, 4:28055 (LF-58) 
GAMMA SPECTROMETERS 
Applications of in situ gamma-ray spectrometry, 4:27663 
GAMMA SPECTROMETERS/DATA ACQUISITION SYSTEMS 
Mobile computerized gamma-ray spectrometric analysis and data 
processing system, 4:27664 
GAMMA SPECTROMETERS/DATA PROCESSING 
Applications of gamma-ray spectrometry in radiological 
protection measurements, 4:27665 
Computer-controlled cyclic activation analysis with a *°*Cf-255U 
subcritical multiplier, 4:27662 
Computer methodology and its applications to geological and 
environmental matrices, 4:27666 
Data analysis systems for x-ray and gamma-ray remote sensing 
spectrometers, 4:27677 
IAEA intercomparison of methods for processing Ge(Li) gamma- 
ray spectra, 4:27668 
Rapid analysis of short-lived neutron-irradiation products using a 
minicomputer-based pulse-height analyzer, 4:27307 
Spectrometer user interface to computer systems, 4:27672 
GAMMA SPECTROMETERS/ON-LINE CONTROL SYSTEMS 
Computer-controlled remote gamma-ray spectrometer, 4:27679 
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Computer-controlled four-detector gamma-ray counting system, 


4:27680 
GAMMA SPECTROMETERS/SPECTRA UNFOLDING 
Unfolding of spectra with continuum and discrete components 
(DELPHI Code; MAZNAI code; MAZAS code), 4:27661 
GAMMA SPECTROSCOPY/DATA PROCESSING 
Application of programmable calculators and minicomputers for 
evaluation of gamma spectra and related fields, 4:27676 
Computer aspects of large-scale routine instrumental activation 
analysis, 4:27674 
Elemental analyses of planetary surfaces via orbital gamma-ray 
spectroscopy, 4:27678 
Gamma-ray spectrum processing with a microprocessor system, 
4:27671 
Minicomputer system for radiochemical analysis by coincidence 
spectrometry, 4:27319 
Minis, Midis, and desk-top calculators, 4:27669 
Nonidentical samples and standards in 14-MeV neutron activation 
analysis theoretical treatment, 4:27667 
Programmable calculator: alternative to minicomputer-based 
analyzer, 4:27670 
Simple data processing for gamma spectrometry in activation 
analysis, 4:27675 
Toward full automation of gamma-ray spectrometry: an original 
version of neutron activation analysis, 4:27673 
GAMOW-TELLER RULES/MATRIX ELEMENTS 
Axial currents in nuclei: The Gamow-Teller matrix element, 
4:28400 
GAS APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
DISHWASHERS 
FREEZERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
GAS APPLIANCES/IGNITION SYSTEMS 
Appliance energy conservation through the application of 
electric-ignition systems, 4:26920 (CONF-780238-) 
GAS APPLIANCES/SAFETY 
Safety investigation of gas appliance energy saving devices and 
automatic vent dampers for oil furnaces. Final report, 4:26859 
(PB-283788) 
GAS CENTRIFUGES/TEMPERATURE GRADIENTS 
Thermocouple temperature probe calibration in the slip-flow 
regime, 4:25718 (CONF-7606138-) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS 
Gaseous-fuel reactor systems for aerospace applications, 4:26531 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
GAS LASERS/BINARY MIXTURES 
Thermal gasdynamic laser with partial population inversion, 
4:27522 
GAS LASERS/DESIGN 
Atomic and molecular resonance laser (Patent), 4:27507 
GAS LASERS/GAIN 
Dependence of the amplification of gas-laser emission on the 
geometry of the discharge cross section, 4:27517 
GAS LASERS/GLOW DISCHARGES 
High repetition rate pulsed laser discharge system (Patent), 
:27513 


GAS LASERS/MODE LOCKING 
Longitudinal-mode locking of an argon laser in a three-mirror 
cavity, 4:27521 
GAS LASERS/SPECTRA 
Output spectrum of a manganese-chloride laser, 4:27525 
GAS LASERS/SUPERSONIC FLOW 
Thermal gasdynamic laser with partial population inversion, 
4:27522 
GAS OILS/PROCESSING 
Catalytic deoxygenation of heavy gas oil, 4:25526 
GAS OILS/THERMAL CRACKING 
Cracking of heavy hydrocarbons for olefin production. Pt. 1. 
Materials used - yields - product quality, 4:25441 
GAS SPILLS/TESTING 
Evaluation of sites for LNG spill tests, 4:25495 (UCRL-52570) 
GAS TURBINES/COMBUSTION CHAMBERS 
Low emission combustion chamber (Patent), 4:27574 





MAY 31, 1979 


GAS TURBINES/COMBUSTION KINETICS 
Combustion monitor (Patent), 4:26208 
GAS TURBINES/COOLING 
Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1 January-31 March 1978, 4:26195 (MIT-2295T18- 


7) 
GAS TURBINES/CORROSION 
Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1 January-31 March 1978, 4:26195 (MIT-2295T18- 
7) 
Technology advances in wood fired gas turbine development, 
4:26206 
GAS TURBINES/DESIGN 
Convertible hydrogenator and gas turbine (Patent), 4:27036 
GAS TURBINES/EVALUATION 
Gas turbines and gas/steam turbine plants, 4:26202 (AED-CONF- 
78-155-054) 
GAS TURBINES/FAULT TREE ANALYSIS 
Fault tree analysis for reliability prediction of gas turbine type 
power plants. Final report, 4:26176 (EPRI-AF-811(Vol.1)) 
Fault tree analysis for reliability prediction of gas turbine type 
power plants. Volume 2. Appendixes. Final report, 4:26177 
(EPRI-AF-811(Vol.2App.)) 
GAS TURBINES/FUEL SYSTEMS 
Regulating means for gas turbine plant (Patent), 4:26219 
GAS TURBINES/HEAT RECOVERY EQUIPMENT 
Development of low cost ceramic recuperator technology 
applicable to automotive gas turbine engines. Final report, April 
1972-April 1977, 4:27034 (COO-2638-1) 
GAS TURBINES/MATERIALS 
Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1 January-31 March 1978, 4:26195 (MIT-2295T18- 


7) 
GAS TURBINES/OPERATION 
Electric power generation and LNG evaporation with the aid of 
gas turbines within a closed-cycle process (In German), 4:26194 
(AED-Conf-78-155-010) 
Gas turbine-a successful developing technology, 4:26209 
GAS TURBINES/PERFORMANCE 
Gas turbine-a successful developing technology, 4:26209 
GAS TURBINES/PERFORMANCE TESTING 
Technology advances in wood fired gas turbine development, 
4:26206 
GAS TURBINES/POWER GENERATION 
Electric power generation and LNG evaporation with the aid of 
gas turbines within a closed-cycle process (In German), 4:26194 
(AED-Conf-78-155-010) 
GAS TURBINES/REGENERATORS 
Designing and testing SisN, turbine components at Mercedes- 
Benz, 4:27035 
GAS TURBINES/RELIABILITY 
Fault tree analysis for reliability prediction of gas turbine type 
power plants. Final report, 4:26176 (EPRI-AF-811(Vol.1)) 
Fault tree analysis for reliability prediction of gas turbine type 
power plants. Volume 2. Appendixes. Final report, 4:26177 
(EPRI-AF-811(Vol.2App.)) 
GAS TURBINES/ROTORS 
Designing and testing Sis N, turbine components at Mercedes- 
Benz, 4:27035 
GAS TURBINES/SOLID FUELS 
Technology advances in wood fired gas turbine development, 
4:26206 
GAS TURBINES/SYNTHETIC FUELS 
Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1977-January 1978, 4:25225 (EPRI- 
AF-873) 
GAS TURBINES/WASTE HEAT UTILIZATION 
Waste heat recovery boiler apparatus (Patent), 4:26224 
GASEOUS DIFFUSION PLANTS/SAFEGUARDS 
Use of minor uranium isotope measurements as an aid in 
safeguarding a uranium enrichment cascade, 4:25693 (IAEA- 
SM-231-72) 
GASEOUS DIFFUSION PROCESS 
Gaseous diffusion system (Patent), 4:25584 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/COMBUSTION 
Cleaning of waste gas by thermal afterburning. Pt. 1. Thermal 
stability in the heat exchanger tube, 4:26972 
Cleaning of waste gas by thermal afterburning. Pt. 2. Thermal 
waste air combustion with indirect heating, 4:27005 
Cleaning of waste gas by thermal afterburning. Pt. 3. Thermal 
waste air combustion with flame heating, 4:27003 


GASOLINE/EXPLOSIONS 


GASEOUS WASTES/DESULFURIZATION 
Method of removing SO: and/or other acid components from 
waste gases (Patent), 4:27605 
Process for the production of sorbent solids for use in the 
desulfurization of gases (Patent), 4:27592 
SO» removal process (Patent), 4:27599 
GASEOUS WASTES/PURIFICATION 
Waste gas purification apparatus (Patent), 4:27590 
GASEOUS WASTES/THERMAL DEGRADATION 
Cleaning of waste gas by thermal afterburning. Pt. 3. Thermal 
waste air combustion with flame heating, 4:27003 
GASEOUS WASTES/WASTE PRODUCT UTILIZATION 
Method to treat wash water from the washing of a hot crude gas 
produced by the gasification of fuels (Patent), 4:25266 
Synthesis of organic compounds from carbon monoxide and steam 
as a promising direction for the processing of solid combustible 
minerals, 4:25767 
GASES 
See also LORENTZ GAS 
NATURAL GAS 
VAPORS 
GASES/COMPRESSION 
High-pressure gases in diamond cells, 4:27446 
GASES/ELECTRON MOBILITY 
Response to ’’Parity and differentiability restrictions on the 
electric field dependence of the mobility of charged particles in 
gases and liquids”, 4:27393 
GASES/IGNITION 
Ignition of a combustible mixture by hot bodies (Criteria for), 
4:27419 (CONF-780417-) 
Numerical predictions of conditions for ignition of a combustible 
gas by a hot, inert particle, 4:27420 (CONF-780417-) 
GASES/MOLLIER DIAGRAMS 
Specific heat capacities in the Mollier range, as applied to gas, 
4:27345 
GASES/MONITORING 
Dial systems for monostatic sensing of atmospheric gases, 4:27812 
Laser monitoring techniques for trace gases, 4:27808 
GASES/QUANTITATIVE CHEMICAL ANALYSIS 
Coherent anti-Stokes Raman scattering in gases, 4:27813 
GASES/RECOVERY 
Process for recovering a combustible gas (Patent), 4:25480 
GASES/THERMODYNAMIC PROPERTIES 
Specific heat capacities in the Mollier range, as applied to gas, 
4:27345 
GASIFICATION 
See also COAL GASIFICATION 
IN-SITU GASIFICATION 
GASIFICATION/CHEMICAL REACTION KINETICS 
Catalyzed gasification of biomass, 4:25923 (PNL-SA-6689) 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
GASOLINE/ADDITIVES 
Ashless oil dispersants (Patent), 4:25439 
Methy] tertiary-buty] ether, evaluation as a high octane blending 
component for unleaded gasoline, 4:25479 
Processes for high octane oxygenated gasoline compounds, 
4:25428 
GASOLINE/ALLOCATIONS 
Standby Gasoline Rationing Plan. Contingency gasoline rationing 
regulations, 4:26716 (DOE/ERA-0045) 
Standby Gasoline Rationing Plan. Regulatory analysis, 4:26717 
(DOE/ERA-0046) 
GASOLINE/ANTIKNOCK RATINGS 
Chemitry of HC Platforming, 4:25425 
Formation of high octane gasoline by zeolite cracking catalysts, 
4:25427 
hf alkylation in the 1980's: the role of isobutane/olefin ratio, 
4:25422 
Maximize octane barrels; adjust reformer charge IBP. 4:25424 
Motor gasolines, summer 1978, 4:25462 (BETC/PPS-79/1) 
Octane-cetane relationship, 4:25478 
GASOL.INE/CHEMICAL ANALYSIS 
Motor gasolines, summer 1978, 4:25462 (BETC/PPS-79/1) 
GASOL INE/DEREGULATION 
Motor gasoline deregulation: draft environmental impact 
statement (Potential impacts of misfueling if leaded/unleaded 
price differential increases). 4:26756 (DOE/EIS-0039-D) 
GASOL INE/ENERGY CONSERVATION 
Diesel Fuel and Gasoline Conservation Act of 1977. Hearing 
before the Subcommittee on Energy Conservation and 
Regulation of the Commitice on Energy and Natural Resources, 
United States Senate, Ninety-Filth Congress, first session. 
4:26741 
GASOL INE/EXPLOSIONS 
Process for recovering a combustible gas (Patent), 4:25480 
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GASOLINE/MIXTURES 
Methanol as a motor fuel, 4:27056 
Methanol/gasoline blends as a motor fuel for New Zealand, 
4:26786 
Performance and emissions of spark-ignition engines operating 
with alcohol-gasoline mixtures, 4:27055 
GASOLINE/PERFORMANCE 
Methanol from natural gas for engine fuel, 4:25770 
GASOLINE/PERFORMANCE TESTING 
Methanol as a motor fuel, 4:27056 
GASOLINE/PHYSICAL PROPERTIES 
Methanol/gasoline blends as a motor fuel for New Zealand, 
4:26786 
GASOLINE/PRODUCTION 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, April-June 1977, 
4:25198 (FE-2276-12) 
GASOLINE/QUALITATIVE CHEMICAL ANALYSIS 
Fingerprinting and partial quantification of complex hydrocarbon 
mixtures by chemical ionization mass spectrometry, 4:27321 
GASOLINE/SUPPLY AND DEMAND 
1980 motor gasoline supply and demand. Analysis menorandum 
AM/ES/79-12, 4:25445 (DOE/EIA-0102/32) 
GASOLINE/SYNTHESIS 
Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Final report, 4:25757 (FE-2490-15) 
Process for the hydrogenation of steam-cracked heavy petrol 
(Patent), 4:25438 
GASTEROPODS 
See MOLLUSCS 
GAUSS QUADRATURES 
See QUADRATURES 
GCFR TYPE REACTORS 
Gas-Cooled Reactors: the importance of their development, 
4:26332 (CONF-781 105-88) 
GCFR TYPE REACTORS/DEPRESSURIZATION 
Transient analyses of a 1000-MW gas-cooled fast reactor, 4:26567 
GCFR TYPE REACTORS/LOSS OF FLOW 
Transient analyses of a 1000-MW gas-cooled fast reactor, 4:26567 
GCFR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1978, 4:26590 (NUREG/CR-0522) 
GE SEMICONDUCTOR DETECTORS 
See also HIGH-PURITY GE DETECTORS 
LI-DRIFTED GE DETECTORS 
GE SEMICONDUCTOR DETECTORS/PHYSICAL 
RADIATION EFFECTS 
Detector applications, 4:27646 
GE SEMICONDUCTOR DETECTORS/RADIATION EFFECTS 
Computer spectral analysis of radioactivity produced in Ge 
detectors by high-energy protons, 4:27651 
GE SEMICONDUCTOR DETECTORS/USES 
Detector applications, 4:27646 
GE(LI) DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENE MUTATIONS/RADIOINDUCTION 
Effect of accelerations combined with radiation on occurrence of 
gene mutations in the drosophila (X rays), 4:28067 
GENERAL RELATIVITY THEORY 
The Dynamic Theory, a new view of space, time, and matter. 
Research report, 4:28435 (AD-A-055325) 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC MAPPING 
Rg/sup a/ (Rodgers) and the HLA region: linkage and 
associations, 4:28006 
GENETICS 
Does the T-locus in the mouse include ribosomal DNA, 4:28008 
Rg/sup a/ (Rodgers) and the HLA region: linkage and 
associations, 4:28006 
Site of SS RNA genes in primates. I. The great apes, 4:28009 
GEOCHEMICAL SURVEYS/QUALITY CONTROL 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance, 4:25558 
(IS-4567) 
GEODESY 
Very long baseline interferometry applied to polar motion, 
relativity, and geodesy. Ph.D. thesis, 4:28228 (N-78-25703) 
GEOGRAPHY 
See also RURAL AREAS 
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GEOGRAPHY/INFORMATION SYSTEMS 
Geographic exchange standard and primer, 4:28649 (PNL-2748) 
GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 
JABILUKA DEPOSIT 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/NUCLEAR MAGNETIC LOGGING 
Electromagnetic resonance borehole assay logging. Open file 
report (final), 4:27720 (PB-283734) 
GEOLOGIC DEPOSITS/PHYSICAL PROPERTIES 
Characteristic changes in the physical properties of terrigenous 
rock of subsaline layers in the eastern margin of the Pre-Caspian 
depression, 4:25365 
GEOLOGIC STRATA/PRESSURE MEASUREMENT 
Identification of abnormally high stratal pressure zones in 
southwestern Tadzhikistan, 4:25369 
GEOLOGIC STRUCTURES/LITHOLOGY 
Bergmounds along the western margin of the channeled scablands, 
south-central Washington, 4:28170 (RHO-BWI-SA-11) 
GEOTHERMAL DISTRICT HEATING/ECONOMICS 
Status and prospects for use of the heat of geothermal waters in 
Georgia, 4:26149 (CONF-751270-(Summ.)) 
GEOTHERMAL DISTRICT HEATING/USES 
Geothermal energy: recent developments (Book), 4:26116 
GEOTHERMAL ENERGY 
Geothermal energy: recent developments (Book), 4:26116 
GEOTHERMAL ENERGY/ECONOMICS 
Geothermal energy in the western United States: innovation 
versus monopoly (Book), 4:26135 
GEOTHERMAL ENERGY/GOVERNMENT POLICIES 
Geothermal energy in the western United States: innovation 
versus monopoly (Book), 4:26135 
GEOTHERMAL ENERGY/INFORMATION SYSTEMS 
Workplan for FY1978 to FY 1982 including a computerized 
reporting and monitoring system for geothermal energy 
development, 4:26115 (LBL-8483) 
GEOTHERMAL ENERGY/LEGAL ASPECTS 
Geothermal policy report: recommendations for a geothermal 
resource development and power plant siting program, 4:26134 
Geothermal energy in the western United States: innovation 
versus monopoly (Book), 4:26135 
GEOTHERMAL ENERGY/POLLUTION REGULATIONS 
Pollution control guidance for geothermal energy development, 
4:26137 (PB-282546) 
GEOTHERMAL ENERGY/USES 
Geothermal energy in the western United States: innovation 
versus monopoly (Book), 4:26135 
Geothermal energy utilization (Book), 4:26141 
GEOTHERMAL EXPLORATION/GEOPHYSICAL SURVEYS 
Geothermal exploration technology. Annual report, 1978, 4:26126 
(LBL-8603) 
GEOTHERMAL EXPLORATION/RESEARCH PROGRAMS 
Geothermal exploration technology. Annual report, 1978, 4:26126 
(LBL-8603) 
GEOTHERMAL FLUIDS 
See also THERMAL WATERS 
GEOTHERMAL FLUIDS/CHEMICAL PROPERTIES 
Geothermal energy utilization (Book), 4:26141 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Geothermal energy: recent developments (Book), 4:26116 
GEOTHERMAL FLUIDS/FLUID FLOW 
Sourcebook on the production of electricity from geothermal 
energy. Chapter 2 (draft). Resource characteristics: reservoirs, 
wellheads and delivery systems. Part 3. Analysis of the flow in 
the reservoir: well system (Includes glossary). 4:26147 (COO- 


4051-29) 
GEOTHERMAL FLUIDS/PHYSICAL PROPERTIES 
Geothermal energy utilization (Book), 4:26141 
GEOTHERMAL HEATING 
See alco GEOTHERMAL DISTRICT HEATING 
Geothermal energy utilization (Book), 4:26141 
GEOTHERMAL HEATING/ENVIRONMENTAL IMPACTS 
Hydrothermal electric and direct heat. Commercialization Phase 
III planning, 4:26136 (DOE/ERD-0005) 
GEOTHERMAL. HEATING /FEASIBILITY STUDIES 
Performance and feasibility of forced geoheat recovery for low 
temperature applications. Second technical status report. July 1, 
1978-September 30, 1978. 4:26148 (RLO-2227/T 36-2) 
GEOTHERMAL POWER PLANTS 
Geothermal energy utilization (Book). 4:26141 
GEOTHERMAL. POWER PLANTS/COMMERCIALIZATION 
Hydrothermal electric and direct heat. Commercialization Phase 
III planning. 4:26136 (DOE/ERD-0005) 
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GEOTHERMAL POWER PLANTS/ENERGY ANALYSIS 
Energy analysis of geothermal energy supply systems. Ist 
quarterly report, 4:26139 (COO-5085-1) 
GEOTHERMAL POWER PLANTS/ENERGY CONVERSION 
Geothermal energy: recent developments (Book), 4:26116 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Hydrothermal electric and direct heat. Commercialization Phase 
III planning, 4:26136 (DOE/ERD-0005) 
GEOTHERMAL POWER PLANTS/MEETINGS 
All-Union scientific and technical conference on use of the earth's 
heat for the production of electric power (summaries of 
reports), 4:26140 (CONF-751270-(Summ.)) 
GEOTHERMAL POWER PLANTS/SCALE CONTROL 
Geothermal energy: recent developments (Book), 4:26116 
GEOTHERMAL POWER PLANTS/SITE SELECTION 
Geothermal policy report: recommendations for a geothermal 
resource development and power plant siting program, 4:26134 
GEOTHERMAL POWER PLANTS/SPECIFICATIONS 
Geothermal deep well power-harnessing installation, 4:26143 
GEOTHERMAL POWER PLANTS/WASTE DISPOSAL 
Release of arsenic from geothermal sources, 4:26138 
GEOTHERMAL PROCESS HEAT/ECONOMICS 
Status and prospects for use of the heat of geothermal waters in 
Georgia, 4:26149 (CONF-751270-(Summ.)) 
GEOTHERMAL PROCESS HEAT/USES 
Geothermal energy: recent developments (Book), 4:26116 
GEOTHERMAL RESOURCES/ENERGY ANALYSIS 
Energy analysis of geothermal energy supply systems. Ist 
quarterly report, 4:26139 (COO-5085-1) 
GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 
Methods for regional assessment of geothermal resources, 4:26117 
(USGS-OFR-77-870) 
GEOTHERMAL SPACE HEATING/ECONOMICS 
Status and prospects for use of the heat of geothermal waters in 
Georgia, 4:26149 (CONF-751270-(Summ.)) 
GEOTHERMAL SPACE HEATING /FEASIBILITY STUDIES 
Performance and feasibility of forced geoheat recovery for low 
temperature applications. Second technical status report, July 1, 
1978-September 30, 1978, 4:26148 (RLO-2227/T36-2) 
GEOTHERMAL WELLS/CEMENTS 
Cementing of geothermal wells. Progress report No. 9, April-June 
1978, 4:26144 (BNL-50911) 
GEOTHERMAL WELLS/FLUID FLOW 
Sourcebook on the production of electricity from geothermal 
energy. Chapter 2 (draft). Resource characteristics: reservoirs, 
wellheads and delivery systems. Part 3. Analysis of the flow in 
the reservoir: well system (Includes glossary), 4:26147 (COO- 
4051-29) 
GEOTHERMAL WELLS/PUMPS 
Geothermal deep well power-harnessing installation, 4:26143 
Geothermal down-well instrumentation. Final report, 4:26145 
(TID-28701) 
GEOTHERMAL WELLS/TELEMETRY 
Geothermal down-well instrumentation. Final report, 4:26145 
(TID-28701) 
GEOTHERMAL WELLS/WELL DRILLING 
Drillhole stimulation in Iceland, 4:26146 
Geothermal energy: recent developments (Book), 4:26116 
Geothermal reservoir assessment and confirmation program for 
direct heat application. Annual report, June 26, 1977-December 
31, 1978, 4:26133 (IDO-1678-3) 
GEOTHERMAL WELLS/WELL STIMULATION 
Drillhole stimulation in Iceland, 4:26146 
GERMAN DEMOCRATIC REPUBLIC/COAL INDUSTRY 
Raising social working capacity through decrease in sickness and 
accidents, 4:26775 
Rational use of EDP through division of labor in the development 
standarized data processing projects in the coal and energy 
industries, 4:26774 
GERMAN DEMOCRATIC REPUBLIC/DESULFURIZATION 
Criteria for the assessment of measures against air pollution with 
special regard to SO: immission, 4:26240 
GERMAN DEMOCRATIC REPUBLIC/DISTRICT HEATING 
Energy and economic problems of heat and power coupling, 
4:27010 
GERMAN DEMOCRATIC REPUBLIC/ENERGY POLICY 
Energy consumption norms: a means to increase the efficiency of 
energy-carrier use in new energy-intensive plants and processes, 
4:26814 
Integrated energy planning and balancing: an effective tool 
toward implementing national energy policies, 4:26764 
New requirements regarding the long- term planning of encrgy 
industries, 4:26763 
GERMAN DEMOCRATIC REPUBLIC/FLUE GAS 
Criteria for the assessment of measures against air pollution with 
special regard to SOs immission, 4:26240 
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GERMAN DEMOCRATIC REPUBLIC/INDUSTRIAL PLANTS 
Energy consumption norms: a means to increase the efficiency of 
energy-carrier use in new energy-intensive plants and processes, 
4:26814 
GERMAN DEMOCRATIC REPUBLIC/STACKS 
Criteria for the assessment of measures against air pollution with 
special regard to SO2 immission, 4:26240 
GERMAN FEDERAL REPUBLIC/CHEMICAL ANALYSIS 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
GERMAN FEDERAL REPUBLIC/COAL GASIFICATION 
Gasification of brown coal to synthesis and reduction gas, 4:25172 
(AED-CONF-77-565-006) 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
Statistics of the economy. Figures for coal mining from January to 
April, 1978, 4:25349 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
Marks for district heating. ‘Energie’ inquiry: what do district heat 
networks cost and what flaws do they have, 4:26712 
Program study heat distribution (In German), 4:26708 (NP-23574) 
GERMAN FEDERAL REPUBLIC/ECONOMIC IMPACT 
Primary energy consumption of the Federal Republic of Germany 
in 1977, 4:26815 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Amended version of the act for promoting the modernization of 
buildings and measures for conserving heating energy, 4:26731 
Energy conservation--energy pricing: experience of the Federal 
Republic of Germany, 4:26730 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Assured raw material and energy supply in the long run only 
possible with reasonable prices, 4:266 
End energy consumption according to consumer groups 1950 - 
1976, 4:26817 
Energy consumption still influenced by weak economy, 4:26813 
Final energy consumption according to energy carriers and 
consumer groups 1950 to 1976, 4:26816 
Primary energy consumption of the Federal Republic of Germany 
in 1977, 4:26815 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Alternative propositions to the "Third Act Conncerning the Use of 
Coal in the Production of Electricity’, 4:26808 
Energy policy. Controversies - perspectives (Book in German), 
4:26769 


Program study heat distribution (In German), 4:26708 (NP-23574) 
Transport and energy policies, 4:26954 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Assured raw material and energy supply in the long run only 
possible with reasonable prices, 4:26688 
Energy economy and area planning policy. Possibilities of 
integrating measures concerning energy economy policies into 
the instrument of area planning policy, 4:26748 
Energy policy. Controversies - perspectives (Book in German), 
4:26769 
Natural gas into the next century. Supply security and future 
development of natural gas in Western Europe, 4:25493 
GERMAN FEDERAL REPUBLIC/FUEL CYCLE CENTERS 
Status of the technical project design phase of the German Waste 
Management Center, 4:25623 
GERMAN FEDERAL REPUBLIC/INSOLATION 
Availability of solar energy, using the example of the Federal 
Republic of Germany, 4:25831 
GERMAN FEDERAL REPUBLIC/NATURAL GAS DEPOSITS 
Possible occurrence of hydrocarbons in Devonian reefs of 
Northwestern Germany, 4:25361 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
DISTRIBUTION SYSTEMS 
Arrangement and cost of the supply of gas to domestic consumers. 
4:25503 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Gas industry - gas technique, 4:25492 
LNG - perspectives for the German natural gas supply, 4:25494 
GERMAN FEDERAL REPUBL.1IC/OIL SHALE DEPOSITS 
Possible occurrence of hydrocarbons in Devonian reefs of 
Northwestern Germany, 4:25361 
GERMAN FEDERAL. REPUBL.IC/PETROCHEMICAIL. 
PLANTS 
List of Western German ee of primary products for 
petrochemical processing, 4:2 
GERMAN FEDERAL. REPUBL ic /PETROL EUM DEPOSITS 
Possible occurrence of hydrocarbons in Devonian reefs of 
Northwestern Germany, 4:25361 
GERMAN FEDERAL. REPUBI IC/PETROLEUM INDUSTRY 
Assured raw material and energy supply in the long run only 
possible with reasonable prices, 4:26688 
Situation and development of the industry in the Federal Republic 
of Germany, 4:25448 





GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 


GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Risk analysis of radioactive waste management systems in 
Germany, 4:25638 
GERMAN FEDERAL REPUBLIC/RENEWABLE ENERGY 
SOURCES 
Importance of renewable energy sources for the future energy 
supply to the Federal Republic of Germany, 4:26819 
GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 
Perspectives of solar energy utilisation, 4:25797 
Program for energy research and technologies, 1977-1980. Annual 
report 1977 on efficient uses of energy, fossil sources of primary 
energy, and new sources of energy, 4:26694 
GERMAN FEDERAL REPUBLIC/SPENT FUEL STORAGE 
Status of the technical project design phase of the German Waste 
Management Center, 4:25623 
GERMAN FEDERAL REPUBLIC/TRANSPORTATION 
SYSTEMS 
Transport and energy policies, 4:26954 
GERMAN FEDERAL REPUBLIC/WATER QUALITY 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
GERMANIUM/CRYSTAL STRUCTURE 
High-resolution EPR and piezospectroscopy studies of the 
lithium-oxygen donor in germanium, 4:27283 (LBL-8429) 
Hydrogen in germanium, 4:27282 (LBL-7996) 
GERMANIUM/ELECTRON SPIN RESONANCE 
High-resolution EPR and piezospectroscopy studies of the 
lithium-oxygen donor in germanium, 4:27283 (LBL-8429) 
GERMANIUM/FLUORESCENCE 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
GERMANIUM/PHOTOELECTRON SPECTROSCOPY 
High-resolution EPR and piezospectroscopy studies of the 
lithium-oxygen donor in germanium, 4:27283 (LBL-8429) 
GERMANIUM/PHOTON COLLISIONS 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
GERMANIUM/SOLID-STATE PLASMA 
Magnetostriction of an electron-hole drop in Ge, 4:28431 
GERMANIUM/UMKLAPP PROCESSES 
Donor binding energies in multivalley semiconductors, 4:27086 
GERMANIUM 69/ENERGY LEVELS 
™1Ga-7'Ge system (J, 77, lifetime, threshold energy), 4:28383 
(BNL-50879(Vol.1)) 
GERMANIUM 71/ENERGY LEVELS 
™1Ga-7'Ge system (J, 7, lifetime, threshold energy), 4:28383 
(BNL-50879(Vol.1)) 
GERMANIUM ALLOYS/AC LOSSES 
Temperature dependence of ac losses in CVD-prepared NbsGe, 
4:27190 
GERMANIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Development of NbsGe conductors for superconducting power 
transmission, 4:26283 (LA-UR-78-2577) 
GERMANIUM ALLOYS/CRITICAL CURRENT 
Temperature dependence of ac losses in CVD-prepared NbsGe, 
4:27190 
GERMANIUM ARSENIDES/BINDING ENERGY 
Donor binding energies in multivalley semiconductors, 4:27086 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GETTERS/POLYMERIZATION 
Thermal polymerization of the hydrogen getter, 4:25711 (SAND- 
79-0054) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE/REVIEWS 
New giant resonances, 4:28397 
GLASS 
European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
GLASS/COMPARATIVE EVALUATIONS 
Effect of negative pions on cells plated on glass and plastic 
surfaces (Hamsters), 4:28044 
Properties of commercial fibers used for filament-wound 
composites, 4:27272 (UCID-17873) 
GLASS/ION CHANNELING 
Electromigration in ion bombardment (Helium* and deuterium’ ), 
4:27276 
GLASS/MATERIALS RECOVERY 
Glass recovery (Patent), 4:27559 
GLASS/PROTON CHANNELING 
— in ion bombardment (Helium’ and deuterium’ ), 
4:27276 
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GLASS/TENSILE PROPERTIES 
Some interesting mechanical behaviors of fiber composite 
materials, 4:27279 (UCRL-80908) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOBULINS-GAMMA/ABUNDANCE 
Monoclonal gammopathy in hereditary spherocytosis: Possible 
pathogenetic relation, 4:27989 
GLUCOSE/BIOLOGICAL EFFECTS 
Rapid changes in initiation-limited rates of protein synthesis in rat 
thymic lymphocytes correlate with energy charge, 4:27977 
GLUCOSE/METABOLISM 
Investigation of ['*F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 
GLUCOSE/RADIOPHARMACEUTICALS 
Investigation of [‘*F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 
GLYCIDES 
See SACCHARIDES 
GLYOXAL/BIOLOGICAL EFFECTS 
Inactivation of ribulosebisphosphate carboxylase by modification 
of arginyl residues with phenylglyoxal (Spinach, 
Rhodospirillum rubrum), 4:27965 
GLYOXAL/QUANTITATIVE CHEMICAL ANALYSIS 
Use of Girard-T reagent in a rapid and sensitive method for 
measuring glyoxal and certain other a-dicarbonyl compounds, 
4:27302 
GOLD/GRAIN BOUNDARIES 
Interfacial behavior of Cr-Au films in the 423-573-K temperature 
range, 4:27092 
GOLD/MINES 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
GOLD/NEUTRON SPUTTERING 
Sputtering of gold by fast neutrons, 4:28252 
GOLD/RECOVERY 
Ergo project builds up to full production, 4:25573 
GOLD/SURFACE PROPERTIES 
Preparation of chemically derivatized platinum and gold electrode 
surfaces. Synthesis, characterization, and surface attachment of 
trichlorosilylferrocene, (1,1'-ferrocenediy])dichlorosilane, and 
1,1'-bis(triethoxysilyl)ferrocene, 4:27341 
GOLD/X-RAY SPECTRA 
Time-resolved suprathermal x-rays, 4:28490 (UCRL-81473) 
GOLD 197/ISOMER SHIFT 
Volume-corrected isomer shifts of transition metal atoms: charge 
flow and electronegativity scales in alloys, 4:27189 
GOLD 197 TARGET/ARGON 40 REACTIONS 
Large contribution of deep inelastic processes to reactions of *°Ar 
and *8Ca with *°8U (237 to 276 MeV: recoil range distributions), 
4:28393 
GOLD ALLOYS/PHASE TRANSFORMATIONS 
Strengthening mechanisms in CusAu (273 to 648 K), 4:27102 
GOLD ALLOYS/PHYSICAL RADIATION EFFECTS 
Atomic rearrangements in ordered fcc alloys during neutron 
irradiation, 4:27224 
GOLD ORES/ORE PROCESSING 
Ergo project builds up to full production, 4:25573 
GOLGI APPARATUS 
See ORGANOIDS 
GONADOTROPINS/SECRETION 
Endocrine function and reproductive impairment in an irradiated 
population of the lizard Uta stansburiana (Effects of chronic, 
low-level '*7Cs y irradiation underfield conditions), 4:28056 
GRANITES/DECOMPOSITION 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1977-October 31, 1978, 4:27874 
(SRO-641-29) 
GRANITES/HYDROTHERMAL ALTERATION 
Hydrothermal convection and uranium deposits in abnormally 
radioactive plutons, 4:25536 (GJBX-42(78)) 
GRANITES/ROCK MECHANICS 
Pilot heater test in the Stripa granite, 4:25667 (1 BI -7086) 
GRANULAR BED FILTERS/EFFICIENCY 
Evaluations of novel particulate control devices. Final report June 
1974-January 1978, 4:27584 (PB-283973) 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE/COMPARATIVE EVALUATIONS 
Properties of commercial fibers used for filament-wound 
composites, 4:27272 (UCID-17873) 
GRAPHITE/OXIDATION 
Graphite oxidation by moisture. 4:27267 (BNI.-NUREG-25327) 
Some studies of the effect of thermal and radiolytic oxidation on 
the neutron small angle scattering from nuclear graphites. 
4:26350 
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Synthesis of the first stage graphite salt Cs* AsFe~ and its 
relationship to the first stage graphite/AsF; intercalate, 4:27275 
GRAPHITE/PROTECTIVE COATINGS 
Coatings on graphite crucibles used in melting uranium, 4:27266 
GRAPHITE/SMALL ANGLE SCATTERING 
Some studies of the effect of thermal and radiolytic oxidation on 
the neutron small angle scattering from nuclear graphites, 
4:26350 
GRAPHITE/THERMOELECTRIC PROPERTIES 
Thermoelectric properties of composite materials, 4:27274 
GRASS 
Factors affecting dry deposition of SOz on forests and grasslands, 
4:27789 
GRASS/PLANT GROWTH 
Land application studies of industrial waste oils and solvents 
(Effects of waste oil disposal on soils and subsequent plant 
communities; aslo fate of the waste oil), 4:27864 (DP-MS-78-55) 
Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 
GRAVITATION 
Electromagnetism and gravitation (Produced by rapid rotation), 
4:28444 
GREASES/CHEMICAL ANALYSIS 
Modified procedure for determination of oil and grease in effluent 
waters, 4:27917 
GREASES/REMOVAL 
Alternatives to organic solvent deg: easing. Final report, 4:27739 
(PB-282466) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See also ILLINOIS 
INDIANA 
MICHIGAN 
OHIO 
WISCONSIN 
GREAT LAKES REGION/URBAN AREAS 
Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 
GREAT PLAINS/NATURAL GAS DEPOSITS 
Western gas sands project status report, 4:25497 (NVO-0655-111) 
GREEN RIVER FORMATION/NATURAL GAS DEPOSITS 
Western gas sands project status report, 4:25497 (NVO-0655-111) 
GREENHOUSE EFFECT 
Climate models and the prediction of CO2-induced climatic 
changes, 4:27767 (ORAU/IEA-78-24(M)) 
GREENHOUSES/ENERGY CONSERVATION 
Analysis of different methods to decrease the energy consumption 
for the heating of greenhouses (In Swedish), 4:26952 (STU-78- 
4483) 
GREENHOUSES/ENERGY CONSUMPTION 
Analysis of different methods to decrease the energy consumption 
for the heating of greenhouses (In Swedish), 4:26952 (STU-78- 


4483) 
GREENHOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Space heating with indirect sunlight, 4:26014 
GREENHOUSES/WASTE HEAT UTILIZATION 
Waste heat utilization from electric generating plants, 4:26991 
(CONF-78 1238-1) 
GRINDING MACHINES/COMPARATIVE EVALUATIONS 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, January-March 1978, 
4:25325 (FE-2475-19) 
GRINDING MACHINES/RESEARCH PROGRAMS 
Developing/modifying coal grinding procedures predictable size 
distributions during coal preparation, 4:25324 (FE-2475-16) 
GROSS DOMESTIC PRODUCT/ENERGY DEMAND 
Estimating UK energy demand for the year 2,000: a sectoral 
approach, 4:26744 (NP-23500) 
GROUND COVER/PREFERRED SPECIES 
Macoupin County revegetation research: preliminary progress 
report for the 1977 growing season, 4:27876 (ANL/LRP-TM- 


10) 
GROUND MOTION/DATA ACQUISITION SYSTEMS 
Underground data acquisition and telemetry system. Final report 
10 June 1974-30 Sep 1976, 4:27732 (AD-A-056317) 
GROUND STATES/REACTION KINETICS 
Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(III), and osmium(II) and -(III) 
complexes, 4:27339 


HALTHANE/CURING 


GROUND WATER/ACTIVATION ANALYSIS 
Groundwater tracing with post-sampling activation analysis using 
bromide and iodide ions injected simultaneously into a shallow- 
well system. Master's thesis, 4:28168 (PB-282113) 
GROUND WATER/HYDROLOGY 
Groundwater tracing with post-sampling activation analysis using 
bromide and iodide ions injected simultaneously into a shallow- 
well system. Master's thesis, 4:28168 (PB-282113) 
GROUND WATER/VIRUSES 
Survey of human virus occurrence in wastewater-recharged 
groundwater on Long Island, 4:27902 
GROUND WATER/WATER POLLUTION 
Waste disposal practices - a threat to health and the nation’s water 
supply. Report to the congress, 4:27900 (PB-283065) 
GROUP THEORY/MOLECULES 
Relationship between the feasible group and the point group of a 
rigid molecule (Point group), 4:28297 (LA-UR-78-2397) 
GUANIDYLAMINOVALERIC ACID 
See ARGININE 
GUINEA PIGS/BIOLOGICAL VARIABILITY 
Effects of eight-hour exposures to sulfuric acid mist on guinea 
pigs, 4:28150 (LF-58) 
GUINEA PIGS/RESPIRATORY SYSTEM 
Effects of sulfuric acid and histamine aerosols on pulmonary 
function of guinea pigs, 4:28151 (LF-58) 


H 


HADRONS 
See also MESONS 
HADRONS/STRUCTURE FUNCTIONS 
Quark-parton model with large parton k/sub T/, 4:28336 (DOE/ 
ER/70004-211) 
HADRONS/WEAK PARTICLE DECAY 
Weak decays (Review, lecture), 4:28346 (SLAC-215) 
HAFNIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
HAFNIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
HAFNIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
HAFNIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
HAFNIUM OXIDES/CRACKS 
Microcracking of monoclinic HfO2, 4:27255 
HAFNIUM OXIDES/ELASTICITY 
Microcracking of monoclinic HfOz, 4:27255 
HAFNIUM OXIDES/INTERNAL FRICTION 
Microcracking of monoclinic HfOz2, 4:27255 
HAFNIUM OXIDES/THERMAL EXPANSION 
Microcracking of monoclinic HfOx, 4:27255 
HALIDES 
See also CHLORIDES 
FLUORIDES 
HALIDES/PHOTOELECTRON SPECTROSCOPY 
PES of high temperature vapors. VIII. Transition metal dihalides, 
4:28245 
HALL GENERATORS 
See MHD GENERATORS 
HALOGEN COMPOUNDS 
See also ORGANIC HALOGEN COMPOUNDS 
HALOGEN COMPOUNDS/RADIOSENSITIVITY EFFECTS 
Photochemical studies and ultraviolet sensitization of Escherichia 
coli Thymidylate kinase by various halogenated substrate 
analogs, 4:28039 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also BROMINATED ALIPHATIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
THERMODYNAMIC PROPERTIES 
Refrigerants for heat pumps (In German), 4:27437 (AED-CONF- 
77-263-010) 
HALTHANE/CURING 
Cure rate of Halthane 73-19 at different temperatures, 4:27277 
(MHSMP-79-4) 





HAMSTERS/BIOLOGICAL RADIATION EFFECTS 


HAMSTERS/BIOLOGICAL RADIATION EFFECTS 

Biological effects of repeated inhalation exposure of Syrian 
hamsters to aerosols of *°®PuOs. III, 4:28087 (LF-58) 

Local distribution of collagen in Syrian hamster lungs after 
inhalation of 7°*PuOz particles, 4:28083 (LF-58) 

Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of *'°Po, 
4:28084 (LF-58) 

Repeated inhalation exposure of Syrian hamsters to '*CeOb. III, 
4:28085 (LF-58) 

HAMSTERS/IMMUNE REACTIONS 

Cellular infiltrates in phytomitogen reactions in normal and 
immunosuppressed Syrian hamster cheek pouch, 4:28033 (LF- 
58 


HAMSTERS/RADIONUCLIDE KINETICS 
Influence of *°*Pu aerosol production temperature on biological 
responses in Chinese hamsters, 4:28106 (LF-58) 
HANFORD RESERVATION/HYDROLOGY 
Sediment moisture relations: lysimeter project, 1976-1977 water 
year, 4:27865 (RHO-ST-15) 
HANFORD RESERVATION/NUCLEAR FACILITIES 
Decommissioning and decontamination planning for Hanford 
nuclear facilities using multiattributed decision analysis, 4:26446 
(BNWL-SA-6007) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
MANAGEMENT 
Sediment moisture relations: lysimeter project, 1976-1977 water 
year, 4:27865 (RHO-ST-15) 
HANFORD RESERVATION/WELL DRILLING 
Ringold identification correlation, and sampling program: well 
history DH-11-12-13-13A-14-15-16-17 (continuation of ARH-C- 
13), 4:28171 (RHO-LD-34) 
HANKEL FUNCTIONS 
See BESSEL FUNCTIONS 
HARBORS/WATER CURRENTS 
Numerical simulation of tidal circulation in San Pedro Bay, 
California, 4:27884 (CONF-7606138-) 
HARD-SPHERE MODEL/DIFFUSION 
Mutual (isothermal) diffusion in binary hard-sphere mixtures: the 
effects of the onsager reciprocity relations, 4:28426 
HARD-SPHERE MODEL/DISTRIBUTION FUNCTIONS 
Radial distribution function of a hard-sphere solid, 4:28430 
HARTREE-FOCK METHOD/REVIEWS 
Self-consistent calculations of nuclear properties with 
phenomenological effective forces, 4:28404 
HASTELLOY X/BRAZED JOINTS 
Brazed nickel/columbium dissimilar metal pipe joints for 720 C 
service, 4:27080 
HASTELLOY X/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
HASTELLOYS 
See also HASTELLOY X 
HASTELLOYS/EMBRITTLEMENT 
Factors influencing the embrittlement of cold worked high alloy 
materials in H2S environments, 4:27152 
HASTELLOYS/MICROSTRUCTURE 
Factors influencing the embrittlement of cold worked high alloy 
materials in H2S environments, 4:27152 
HASTELLOYS/YIELD STRENGTH 
Factors influencing the embrittlement of cold worked high alloy 
materials in H2S environments, 4:27152 
HAWAII/ELECTRIC UTILITIES 
Text for section dealing with utility rate reform and miscellaneous 
utility issues, 4:26791 (UCRL-13925) 
HAWAII/SOLAR ENERGY 
Update on solar and wind energy application in Hawaii, 4:26157 
HAWAII/WIND POWER 
Update on solar and wind energy application in Hawaii, 4:26157 
H-COAL PROCESS/FLUID MECHANICS 
H-coal fluid dynamics topical report. Part I. Literature search (213 
references), 4:25239 (FE-2588-6) 
H-COAL PROCESS/MULTIPHASE FLOW 
H-coal fluid dynamics topical report. Part I. Literature search (213 
references), 4:25239 (FE-2588-6) 
DEHP 


(Bis(2-ethylhexyl) phosphate.) 
HDEHP/SOLVENT PROPERTIES 
Mechanism of interfacial mass transfer of calcium in the system: 
— acid in dodecane-dilute nitric acid, 
HE-3 COUNTERS/PERFORMANCE 
High resolution fast neutron spectrometry without time-of-flight, 
4:27655 (LA-UR-78-2562) 
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HEAD END PROCESSES/DESIGN 
Verification of the Barnwell Nuclear Fuel Plant (BNFP) 
mechanical headend design, 4:25606 (AGNS-1040-CONF-61) 
HEAD END PROCESSES/MATERIAL BALANCE 
Reprocessing flowsheet and material balance for MEU spent fuel, 
4:25610 (GA-A-15145) 
HEART 
See also MYOCARDIUM 
HEART/BLOOD FLOW 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
HEART/CAT SCANNING 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
HEART/DYNAMIC FUNCTION STUDIES 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
HEART/SCINTISCANNING 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1 
HEAT DISTRIBUTION SYSTEMS/HEAT LOSSES 
Calculation for heat loss temperature distribution of subterranean 
ipe by electrical analogue method. Part 2, 4:27012 
HEAT DISTRIBUTION SYSTEMS/PIPELINES 
Marks for district heating. ‘Energie’ inquiry: what do district heat 
networks cost and what flaws do they have, 4:26712 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 
HEAT EXCHANGERS/BIOLOGICAL FOULING 
Heat transfer problems in an ocean thermal power plant, 4:25954 
(CONF-7606138-) 
HEAT EXCHANGERS/COST 
Heat exchanger design: why guess a design fouling factor when it 
can be optimized, 4:26142 (LBL-7067) 
HEAT EXCHANGERS/DESIGN 
Axially movable sector plate support for rotary regenerative heat 
exchanger (Patent), 4:27452 
Heat exchanger design: why guess a design fouling factor when it 
can be o Eeined. 4:26142 (LBL-7067) 
HEAT EXCHANGERS/FLUIDIZED BED 
Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, 1 June 1978-31 
August 1978, 4:26857 (COO-4490-5 
HEAT EXCHANGERS/HEAT PIPES 
Heat transfer — of a gas-to-gas heat exchanger using 
heat pipes, 4:2745' 
HEAT EXCHANGERS/HEAT TRANSFER 
Generalization of measurements of local and integral heat transfer 
while transverse stream-lining of smooth and rough cylinders, 
4:26449 (INIS-mf-3957) 
HEAT EXCHANGERS/OPERATION 
Method for the heat recovery in the processes of the removal of 
nitrogen oxides from exhaust gases (Patent), 4:27597 
HEAT EXCHANGERS/OPTIMIZATION 
Heat exchanger design: why guess a design fouling factor when it 
can be optimized, 4:26142 (LBL-7067) 
HEAT EXCHANGERS/PERFORMANCE 
Heat transfer characteristics of a gas-to-gas heat exchanger using 
heat pipes, 4:27450 
HEAT EXCHANGERS/SPECIFICATIONS 
Surface geometry considerations for gas turbine HTGR power 
plant heat exchangers, 4:26351 
HEAT PIPES/DESIGN 
Heat pipe heat amplifier (Patent), 4:27445 
Heat transfer characteristics of heat pipes, 4:27449 
HEAT PIPES/HEAT TRANSFER 
Heat transfer characteristics of a gas-to-gas heat exchanger using 
heat pipes, 4:27450 
HEAT PIPES/PERFORMANCE 
Heat transfer characteristics of heat pipes, 4:27449 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
Cooling and energy crisis: a critical review of the criteria of 
choice of cooling unit in modern air conditioning plants, 4:25981 
Experiences in the planning of bivalent air/water heat pumps. Pt. 
2. Systems for single- and two-family houses, 4:26930 
Planning of buried pipe coils for domestic heat pumps, 4:26877 
HEAT PUMPS/COMPRESSORS 
Problems in connection with heat pump compressors and solving 
them with modern calculation methods (In German), 4:26849 
(AED-CONF-77-263-006) 
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HEAT PUMPS/DEMONSTRATION PLANTS 
Heat pump system working by the absorption principle to feed in 
useful power in district heating plants (In German), 4:26851 
(AED-CONF-78-268-004) 
HEAT PUMPS/DESIGN 
Heat pump system working by the absorption principle to feed in 
useful power in district heating plants (In German), 4:26851 
(AED-CONF-78-268-004) 
HEAT PUMPS/ENERGY CONSERVATION 
Time for a heat-pump water heater, 4:26907 (CONF-780238-) 
HEAT PUMPS/ENERGY EFFICIENCY 
Heat-pump energy efficiency, 4:26854 (CONF-780238-) 
High-efficiency Brayton-cycle water heater, 4:26909 (CONF- 
780238-) 
HEAT PUMPS/HEAT EXCHANGERS 
Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, 1 June 1978-31 
August 1978, 4:26857 (COO-4490-5) 
HEAT PUMPS/OPERATION 
Heat pump system working by the absorption principle to feed in 
useful power in district heating plants (In German), 4:26851 
(AED-CONF-78-268-004) 
HEAT PUMPS/PERFORMANCE 
Domestic heating with heat pumps and the earth as heat source, 
4:26942 
Heat exchangers in the roof, 4:26943 
HEAT PUMPS/POWER SUPPLIES 
Small gas engines as prime movers for heat pumps in domestic 
heating, 4:26888 (AED-CONF-78-268-003) 
HEAT PUMPS/REFRIGERANTS 
Application of refrigerant mixtures in refrigerators and heat 
pumps (In German), 4:26850 (AED-CONF-77-405-005) 
Refrigerants for heat pumps (In German), 4:27437 (AED-CONF- 
771-263-010) 
HEAT PUMPS/RESEARCH PROGRAMS 
Development and demonstration of a Stirling/Rankine gas 
activated heat pump. Semiannual Report, January-June 1977, 
4:26856 (COO-2911-1) 
Research and development of a heat-pump water heater. Volume 
2. R and D task reports, 4:26709 (ORNL/Sub-7321/2) 
HEAT PUMPS/REVIEWS 
Heat pumps. Basic principles and practice (Book), 4:26870 
HEAT PUMPS/SAFETY ENGINEERING 
Experiences in the planning of bivalent air/water heat pumps. Pt. 
4. Systems for single- and two-family houses, 4:26929 
HEAT PUMPS/SOILS 
Domestic heating with heat pumps and the earth as heat source, 
4:26942 
HEAT PUMPS/USES 
Energy evaluation of incorporating heat pumps (vapour 
compressors) in chemical plant, 4:26979 
HEAT PUMPS/WASTE HEAT UTILIZATION 
Utilizing waste gas heat in plants with gas heat pumps and block 
heating stations, 4:26993 
HEAT PUMPS/WATER HEATERS 
Research and development of a heat-pump water heater. Volume 
2. R and D task reports, 4:26709 (ORNL/Sub-7321/2) 
HEAT PUMPS/WORKING FLUIDS 
Heat pumps with air-water and other fluids, 4:26691 
HEAT RECOVERY EQUIPMENT/DESIGN 
Facility for utilization of waste heat produced by cryogenic 
processes in households (Patent), 4:26940 
Heat recovery apparatus (Patent), 4:26999 
HEAT RECOVERY EQUIPMENT/FABRICATION 
Method of making a waste flue heat recovery device (Patent), 
4:26998 
HEAT RECOVERY EQUIPMENT/HEAT PIPES 
Heat transfer characteristics of heat pipes, 4:27449 
HEAT RECOVERY EQUIPMENT/INSTALLATION 
Method of making a waste flue heat recovery device (Patent), 
4:26998 
HEAT RECOVERY EQUIPMENT/OPERATION 
Operational experience with heat recovery facilities, 4:26887 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Measurements of operating behavior of a Schrag-Aldes heat 
exchanger, 4:26873 (UCRL-Trans-1560) 
Test results from waste-fired gin dryers, 4:27000 
HEAT RESISTING ALLOYS/ELECTRON BEAM WELDING 
Fundamental studies on electron beam welding of heat-resistant 
superalloys for nuclear plants (Report I). Effect of welding 
conditions on some characteristics of weld bead, 4:27084 
HEAT STORAGE 
See also SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 


HEAVY ION REACTIONS/TRANSFER REACTIONS 


HEAT STORAGE/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
HEAT TRANSFER/MEETINGS 
Nuclear reactor safety heat transfer (BWR; PWR; LMFBR), 
4:26606 
HEAT TRANSFER FLUIDS/ABSORPTIVITY 
Chemical and optical studies of heat transfer fluids containing 
solar energy absorbers, 4:25973 (MLM-2549(OP)) 
HEAT TRANSFER FLUIDS/DYES 
Chemical and optical studies of heat transfer fluids containing 
solar energy absorbers, 4:25973 (MLM-2549(OP)) 
HEAT TRANSFER FLUIDS/EVALUATION 
Preliminary design package for noncorrosive fluid subsystem: 
solar heating and cooling, 4:25967 (DOE/NASA/CR-150698) 
HEAT TRANSFER FLUIDS/HEALTH HAZARDS 
Toxicology of solar heating and cooling materials: mutagenic 
survey of heat transfer fluids, 4:28118 (LF-58) 
HEAT TRANSFER FLUIDS/MUTAGEN SCREENING 
Toxicology of solar heating and cooling materials: mutagenic 
survey of heat transfer fluids, 4:28118 (LF-58) 
HEAT TRANSFER FLUIDS/PHYSICAL PROPERTIES 
Evaluations of 10 MW Pilot Plant designs. Addendum No. 1, 
4:25949 (SAN-1101/PA2-18) 
HEAT TRANSFER FLUIDS/TESTING 
Chemical and optical studies of heat transfer fluids containing 
solar energy absorbers, 4:25973 (MLM-2549(OP)) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also AIR HEATERS 
SPACE HEATERS 
HEATERS/DESIGN 
Radiant zone heating apparatus and method (Patent), 4:26984 
HEATING OILS/USES 
Residential energy uses (1950, 1960, 1970), 4:26944 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
HEATING SYSTEMS/COMPARATIVE EVALUATIONS 
Is nothing but floor heating suitable for lower fuel temperatures, 
4:26941 
HEATING SYSTEMS/DAMPERS 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:26919 (CONF-780238-) 
HEATING SYSTEMS/DESIGN 
Heating system (Patent), 4:26926 
Heating system with reserve thermal storage capacity (Patent), 
4:26862 
Warm air heating and fire-place system (Patent), 4:26931 
HEATING SYSTEMS/ENERGY CONSERVATION 
Installation and operation of heating plant, 4:26884 
HEATING SYSTEMS/PERFORMANCE 
Wire mesh floor heating systems, 4:26966 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
QUASI-FISSION 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
Some aspects of heavy-ion scattering (Lectures), 4:28399 (CONF- 
7810113-1) 
HEAVY ION REACTIONS/FRAGMENTATION 
High energy interactions of nuclei, 4:28402 
HEAVY ION REACTIONS/FUSION REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
HEAVY ION REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
Ambiguities in the inference of precompound emission from 
excitation function analysis, 4:28401 
HEAVY ION REACTIONS/QUASI-ELASTIC SCATTERING 
Some aspects of heavy-ion scattering (Lectures), 4:28399 (CONF- 
7810113-1) 
HEAVY ION REACTIONS/REVIEWS 
Heavy ion experiments, 4:28388 
High energy interactions of nuclei, 4:28402 
HEAVY ION REACTIONS/SPALLATION 
Spallation reactions: experimental results, 1967-75, 4:28366 
HEAVY ION REACTIONS/TRANSFER REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 





HEAVY IONS/ENERGY LOSSES 


HEAVY IONS/ENERGY LOSSES 
Nuclear fragmentation in therapeutic and diagnostic studies with 
heavy ions, 4:28410 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Recent results from neutrino interactions in heavy neon, 4:28320 
(BNL-24813) 
HEAVY LEPTONS/WEAK PARTICLE DECAY 
Weak decays (Review, lecture), 4:28346 (SLAC-215) 
HEAVY NUCLEI/GIANT RESONANCE 
Excitation of the giant monopole resonance by protons of about 60 
Mev, 4:28386 (CONF-78 1086-1) 
HEAVY NUCLEI/PAIRING INTERACTIONS 
Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR-78-3125) 
HEAVY WATER/RAIN 
Rain scavenging of tritiated water (HTO): a field experiment and 
theoretical considerations, 4:27845 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
PHWR TYPE REACTORS 
SGHWR REACTOR 
HEAVY WATER MODERATED REACTORS/COOLANTS 
Radiolysis of aqueous solutions of neutrons absorbers, 4:26431 
(CEA-CONF-4184) 
HEAVY WATER MODERATED REACTORS/SOLUBLE 
POISONS 
Radiolysis of aqueous solutions of neutrons absorbers, 4:26431 
(CEA-CONF-4184) 
HEBER GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal energy: recent developments (Book), 4:26116 
HECTORITE 
See MONTMORILLONITE 
HELA CELLS/BIOCHEMICAL REACTION KINETICS 
Question of compartmentalization of the nucleotide pool, 4:27967 
HELIOSTATS/HEALTH HAZARDS 
Physiological effects of redirected solar radiation, 4:25858 (EPRI- 
ER-651) 
HELIOSTATS/OPTIMIZATION 
Heliostat-fields for central receiver solar power plants in the 1 
MW-range, 4:25947 (AED-Conf-78-212-005) 
HELIOSTATS/PERFORMANCE 
Evaluations of 10 MW Pilot Plant designs. Addendum No. 1, 
4:25949 (SAN-1101/PA2-18) 
HELIOSTATS/POSITIONING 
Heliostat-fields for central receiver solar power plants in the 1 
MW-range, 4:25947 (AED-Conf-78-212-005) 
HELIUM 
Potential of helium as a guide to uranium ore. Final report, July 
1978, 4:25541 (EPRI-EA-813) 
HELIUM/ENERGY-LEVEL TRANSITIONS 
Temperature dependence of the beam-foil interaction, 4:28258 
(CONF-780988-2) 
HELIUM/ION-ATOM COLLISIONS 
Ionization of hydrogen and helium by fast atomic particles with 
one or two electrons, 4:28286 
Spin-dependent excitation of autoionizing states of Li produced in 
collisions with noble gas targets, 4:282 23 
HELIUM/ION-MOLECULE COLLISIONS 
Ionization of hydrogen and helium by fast atomic particles with 
one or two electrons, 4:28286 
HELIUM/MASS SPECTROSCOPY 
Helium in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Gtah, 4:26131 
HELIUM 3 A/HYDRODYNAMICS 
Dissipative motion of superfluid *He in the A phase, 4:28312 
HELIUM 3 REACTIONS/CHARGE-EXCHANGE REACTIONS 
(*He,t) reaction mechanism via the ** Ar(*He,t) °*K reaction at 40 
MeV, 4:28379 
Completion of the mass-20 isospin quintet by employing a helium- 
jet-fed on-line mass separator, 4:28377 
HELIUM 3 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
B-delayed proton decay of 7°S, 4:28378 
HELIUM 3 REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR-78-3125) 
HELIUM 4 TARGET/ALPHA REACTIONS 
Production of A = 6 and 7 isotopes in the a + a reaction, 4:28369 
HELIUM 4 TARGET/PROTON REACTIONS 
Cross-section and polarization measurements of p-*He elastic 
scattering at GeV energies, 4:28329 
HELIUM I/CAPILLARY FLOW 
Slow thermal wave in a helium flow, 4:28311 
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HELIUM II/CAPILLARY FLOW 
Magnetic excitation of capillary waves and second sound in an 
He?*-He‘ solution, 4:28310 
Slow thermal wave in a helium flow, 4:28311 
HELIUM II/SECOND SOUND 
Magnetic excitation of capillary waves and second sound in an 
He*-He‘ solution, 4:28310 
HELIUM iONS/ATOM COLLISIONS 
Temperature dependence of the beam-foil interaction, 4:28258 
(CONF-780988-2) 
HELIUM IONS/BACKSCATTERING 
Ion beam analysis of surface modifications in tokamaks, 4:28590 
(SAND-78-1592C) 
Ion microanalysis and implantation applied to fusion surface 
research, 4:28589 (SAND-78-1585C) 
HELIUM IONS/COLLISIONS 
Continuous spectra emitted by particles knocked out by ion beams 
from metal targets, 4:28256 
HELIUM METHOD 
See ISOTOPE DATING 
HEMATIN 
See HEME 
HEMATOLOGY/AGE DEPENDENCE 
Effects of age, season, and reproductive activity on hemograms of 
female Hereford cattle, 4:28036 
HEMATOLOGY/SEASONAL VARIATIONS 
Effects of age, season, and reproductive activity on hemograms of 
female Hereford cattle, 4:28036 
HEMATOPOIESIS 
See BLOOD FORMATION 
ee SYSTEM/BIOLOGICAL RADIATION 


FFECTS 
Animal model of human disease, 4:28063, 
Effects of long-term and chronic radiation on hemopoiesis (y rays; 
rats), 4:28062 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME/BIOSYNTHESIS 
Cellular and molecular toxicology of lead. III. Effect of lead on 
heme synthesis (5°Fe, '*C), 4:28121 
HEMIN 
See HEME 
HEMOGLOBIN/CONFIGURATION INTERACTION 
Spin label detection of intermolecular interactions in 
carbonmonoxy sickle hemoglobin, 4:28026 
HEMOPOIESIS 
See BLOOD FORMATION 
HEPARIN/BIOCHEMICAL REACTION KINETICS 
Action of heparin on mammalian nuclei., II. Cell-cycle-specific 
changes in chromatin organization correlate temporally with 
histone H1 phosphorylation, 4:27972 
HEPARIN/BIOLOGICAL EFFECTS 
Action of heparin on mammalian nuclei. I. Differential extraction 
of histone H1 and cooperative removal of histones from 
chromatin, 4:27979 
HEREDITARY DISEASES 
Ataxia telangiectasia: an inherited human disease involving 
radiosensitivity, malignancy and defective DNA repair (Gamma 
radiation, uv radiation), 4:28045 
Effect of cocultivation on sister chromatid exchange frequencies 
in Bloom’s syndrome and normal fibroblast cells, 4:27998 
Monoclonal gammopathy in hereditary spherocytosis: Possible 
pathogenetic relation, 4:27989 
HEREDITY 
See GENETICS 
HERPES SIMPLEX/THERAPY 
Successful therapy of herpes hominis keratitis in rabbits by 5- 
10D0-5’-amino-2'5'-dideoxyuridine [AIU): a novel analog of 
thymidine, 4:28028 
HEXOSES 
See also GLUCOSE 
HEXOSES/OPTICAL PROPERTIES 
Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 
HEXOSES/POLARIZABILITY 
Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 
HF RADIATION 
See SHORT WAVE RADIATION 
HIGH BTU GAS/SYNTHESIS 
a peat by the PEATGAS Process, 4:25756 (CONF- 
1-1 
HIGH ENERGY PHYSICS/INDEXES 
Compilation of current high energy physics experiments, 4:28316 
(LBL-91(Rev.)) 





MAY 31, 1979 


HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 

Compilation of current high energy physics experiments, 4:28316 
(LBL-91(Rev.)) 

High energy physics studies. Progress report. Part I. Experimental 
program. Part II. Theoretical program (Summaries of research 
activities at Ohio State University), 4:28314 (COO-1545-243) 

Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1977 (LBL, 1977), 4:28315 
(LBL-7949) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FREQUENCY RADIATION 
See SHORT WAVE RADIATION 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
HIGH-FREQUENCY HEATING/COMPARATIVE 

EVALUATIONS 

Radiofrequency heating design study for TNS, 4:28449 (COO- 
4231-2 

HIGH-LEVEL RADIOACTIVE WASTES/LEACHING 

Contribution to the study of diffusion as related to the leaching of 
glasses: application to the potential risk of long-term storage, 
4:25679 (UCRL-Trans-11423) 

HIGH-LEVEL RADIOACTIVE WASTES/RADIOACTIVE 

WASTE PROCESSING 

Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 

HIGH-LEVEL RADIOACTIVE WASTES/RAIL TRANSPORT 

Conceptual design of a shipping container for transporting high- 
level waste by railroad, 4:27468 (PNL-2244) 

HIGH-LEVEL RADIOACTIVE WASTES/REPROCESSING 

Near-term prospects in nuclear regulation, 4:26695 

HIGH-LEVEL RADIOACTIVE WASTES/UNDERGROUND 

STORAGE 

Measuring the permeability of Eleana argillite from area 17, 
Nevada Test Site, using the transient method (This is part of the 
overall site studies for location of anum derground storage 
facility for high-level radioactive wastes.), 4:28190 (UCRL- 
52604) 

HIGH-LEVEL RADIOACTIVE WASTES/USES 

Recycle nuclear waste: why not, 4:26696 
HIGH-PURITY GE DETECTORS/FABRICATION 

Recent advances in common semiconductor materials, 4:27645 
HIGH-TEMPERATURE FUEL CELLS/CURRENT DENSITY 

Prediction of current distribution in a molten carbonate fuel cell, 
4:26840 (CONF-78 1063-1) 

HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 

Electrolytes for the high temperature fuel cell; experimental and 
theoretical studies of the perovskite LaAlOs, 4:26841 

HIGH-TEMPERATURE FUEL CELLS/MATRIX MATERIALS 

Electrode interconnection material, a structural element in high- 
temperature fuel cell batteries. Part I. Choice of materials: an 
overview, 4:26842 

HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS 

Microprocessor-controlled, programmable ramp voltage 

generator, 4:27713 (SAND-78-8040) 
HIGHWAYS 

See ROADS 
HISTAMINE/INHALATION 

Effects of sulfuric acid and histamine aerosols on pulmonary 
function of guinea pigs, 4:28151 (LF-58) 

HISTAMINE/SENSITIVITY 

Effects of sulfuric acid and histamine aerosols on pulmonary 

function of guinea pigs, 4:28151 (LF-58) 
HISTIDINE/RADIOLYSIS 

Exchangeable proton hyperfine couplings in free radical radiation 

products, 4:27391 
HISTONES/BINDING ENERGY 

Detection of histones by DNA binding ability after 
polyacrylamide gel electrophoresis in the presence of sodium 
dodecy] sulfate, 4:27966 

HISTONES/BIOCHEMICAL REACTION KINETICS 

Action of heparin on mammalian nuclei., II. Cell-cycle-specific 
changes in chromatin organization correlate temporally with 
histone H1 phosphorylation, 4:27972 

HISTONES/EXTRACTION 

Action of heparin on mammalian nuclei. I. Differential extraction 
of histone H1 and cooperative removal of histones from 
chromatin, 4:27979 

HISTONES/PHOSPHORYLATION 

Action of heparin on mammalian nuclei., II. Cell-cycle-specific 
changes in chromatin organization correlate temporally with 
histone H1 phosphorylation, 4:27972 

HITACHI TRAINING REACTOR 
See HTR REACTOR 


HOUSES/PASSIVE SOLAR HEATING SYSTEMS 


HOLMIUM ALLOYS/MAGNETOSTRICTION 

Permeability, magnetomechanical coupling and magnetostriction 

in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 
HOLMIUM ALLOYS/PERMEABILITY 

Permeability, magnetomechanical coupling and magnetostriction 

in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 
HOLOGRAPHY 

Halographic contouring, 4:27702 (CONF-7804109-) 

Holography explained in the language of potential scattering, 
4:28437 (DOE/ER/70004-227) 

HOLOGRAPHY/DATA ANALYSIS 

Computer analysis of holographic interferograms for NDT 

applications, 4:27703 (CONF-7804109-) 
HORMONES/RADIOIMMUNOASSAY 
The application of robust calibration to radioimmunoassay. 
Technical report, 4:28015 (AD-A-056351) 
HOSPITALS/AIR CONDITIONING 
Installation and operation of air conditioning plant, 4:26948 
HOSPITALS/ENERGY CONSERVATION 

Hospital ventilation standards and energy conservation: a 
summary of the literature with conclusions and 
recommendations. Final report, FY 78, 4:26951 (LBL-8316) 

HOSPITALS/VENTILATION 
Installation and operation of air conditioning plant, 4:26948 
HOSPITALS/VENTILATION SYSTEMS 

Hospital ventilation standards and energy a a 
summary of the literature with conclusions an 
recommendations. Final report, FY 78, 4: 76951 (LBL-8316) 

HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/INTERACTIONS 

Criterion for plasma-wall-interaction in a reactor, 4:28586 (Juel- 
1503) 

HOT SPRINGS/GEOCHEMISTRY 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

HOT WATER/TEMPERATURE CONTROL 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Authorities: need, rationale, operation, 
4:26719 (DOE/ERA-0048) 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Economic analysis, 4:26718 (DOE/ 
ERA-0047 

HOT-DRY-ROCK SYSTEMS/FEASIBILITY STUDIES 

Mining earth's heat: hot dry rock geothermal energy, 4:26820 

HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Geothermal energy: recent developments (Book), 4:26116 
HOUSES/APPLIANCES 

Energy measurements of major home appliances in four residential 

homes, 4:26916 (CONF-780238-) 
HOUSES/ARCHITECTURE 

Methodic approach to the problems of insolation in the house (or 
the methodic conception of a house adapted to insolation 
needs), 4:25957 (CONF-730747-(E)) 

Solar collector as an energy receiver and its incorporation in 
buildings, 4:25986 

HOUSES/BEAD WALLS 
Cost effective residential passive solar heating, 4:26008 
HOUSES/COMPARATIVE EVALUATIONS 
Economics of homes that are in-ground passive solar vs. above- 
ground all-electric vs. above-ground active solar, 4:26023 
HOUSES/ENERGY CONSERVATION 
Impact of solar and energy conservation building designs on 
electric utilities, 4:26033 
HOUSES/ENERGY CONSUMPTION 
House and its heat consumers, 4:26934 
HOUSES/FIRES 

Application of fault tree analysis to ignition of fire, 4:26924 (LBL- 

8297) 
HOUSES/HEAT LOSSES 
Convective heat losses from single-dwelling residential units, 
4:26923 (CONF-7606138-) 
HOUSES/HEATING SYSTEMS 
Heating system (Patent), 4:26926 
Warm air heating and fire-place system (Patent), 4:26931 
HOUSES/PASSIVE SOLAR COOLING SYSTEMS 

Indigenous solutions to arid climates, 4:26026 

Simplified computer-aided building design for passive internal 
temperature moderation in hot-arid climates, 4:26002 

HOUSES/PASSIVE SOLAR HEATING SYSTEMS 

Cost effective residential passive solar heating, 4:26008 

Description and analysis of a minimal passive space heating 
configuration, 4:26013 

Economic house using heat flux resulting from the absorption of 
solar radiation, 4:25964 (CONF-730747-(E)) 

Indigenous solutions to arid climates, 4:26026 





HOUSES/POWER DEMAND 


Passive solar remodeling in northern climates, 4:25990 
Performance of a passive solar house designed for New England, 
4:26018 
Testing a solar convective air system, 4:26021 
HOUSES/POWER DEMAND 
House and its heat consumers, 4:26934 
HOUSES/SOLAR AIR CONDITIONING 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
HOUSES/SOLAR COOLING SYSTEMS 
Passive/hybrid solar heated and water residence: design, 
construction, instrumentation, and early data, 4:26004 
HOUSES/SOLAR SPACE HEATING 
Analysis and design of a south facing hybrid solar house 
(Combined direct gain windows, solar air heater, and solar- 
assisted heat pumps), 4:26029 
Economics of solar-heat pump heating systems, 4:26035 
Impact of solar and energy conservation building designs on 
electric utilities, 4:26033 
Insulating a solar house, 4:26937 
Junkers ‘Tritherm house’, 4:26038 
Passive forms of the clearview solar collector, 4:26015 
Passive/hybrid solar heated and water residence: design, 
construction, instrumentation, and early data, 4:26004 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
Performance of a 100% solar heated house, 4:26012 
Pruess hillside farmhouse, 4:26019 
Solar energy plant for the object ‘Motto di Lena’ in Minusio/ 
Ticino, 4:26037 
Space heating with solar energy, 4:25987 
HOUSES/SOLAR STILLS 
Integration of solar stills into minimum cost dwellings for arid 
areas, 4:26062 (CONF-730747-(E)) 
HOUSES/SOLAR WATER HEATING 
Analysis and design of a south facing hybrid solar house 
(Combined direct gain windows, solar air heater, and solar- 
assisted heat pumps), 4:26029 
Impact of solar and energy conservation building designs on 
electric utilities, 4:26033 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
Performance of a 100% solar heated house, 4:26012 
Solar energy plant for the object ‘Motto di Lena’ in Minusio/ 
Ticino, §.26037 
HOUSES/SPACE HEATING 
Measurements of operating behavior of a Schrag-Aldes heat 
exchanger, 4:26873 (UCRL-Trans- 1560) 
HOUSES/STOVES 
Energy conservation through optimal kitchen-range-hood design, 
4:26894 (CONF-780238-) 
Energy-saving domestic oven, 4:26892 (CONF-780238-) 
HOUSES/THERMAL INSULATION 
Insulating a solar house, 4:26937 
HOUSES/VENTILATION 
Energy conservation through optimal kitchen-range-hood design, 
4:26894 (CONF-780238-) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also DRAGON REACTOR 
PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 
Gas-Cooled Reactors: the importance of their development, 
4:26332 (CONF-781 105-88) 
HTGR TYPE REACTORS/CLOSED-CYCLE COOLING 
SYSTEMS 
Nuclear energy plant with closed working gas circuit (Patent: 
HTGR), 4:26343 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
HTGR fuel rod deconsolidation, 4:26341 (ORNL/TM-6426) 
Postirradiation examination of recycle test elements from the 
Peach Bottom Reactor, 4:26339 (ORNL-5422) 
HTGR TYPE REACTORS/FUEL ASSEMBLIES 
Fuel arrangement for high temperature gas cooled reactor 
(Patent), 4:26345 
Nuclear reactor with fuel column coolant regulation (Patent; 
HTGR), 4:26342 
HTGR TYPE REACTORS/FUEL CYCLE 
Acid in perchloroethylene scrubber solutions used in HTGR fuel 
preparation processes. Analytical chemistry studies, 4:25645 
(ORNL/TM-6750) 
Availability of reprocessing systems in an HTGR fuel recycle 
facility, 4:25609 (GA-A-15028) 
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Krypton absorption in liquid CO2 (KALC): effects of the minor 
components Ne, CO, and Xe, 4:25644 (ORNL/TM-6270) 
Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows, 4:26334 

(GA-A-14980(Vol.1)) 

Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows. Volume 
II, 4:26335 (GA-A-14980(Vol.2)) 

Material control and accountability aspects of safeguards for the 
USA *°°U/Th fuel recycle plant, 4:25692 (IAEA-SM-231/65) 

Material control in nuclear fuel fabrication facilities. Part I. Fuel 
descriptions and fabrication processes, P.O. 1236909 Final 
report, 4:25590 (UCRL-13942(Pt.1)) 

HTGR TYPE REACTORS/FUEL ELEMENT FAILURE 

Measurement and modelling of postirradiation fission product 
release from HTGR fuel particles under accident conditions, 
4:26336 (GA-A-15018) 

HTGR TYPE REACTORS/FUEL ELEMENTS 
Fission product holdup in graphite, 4:26338 (LA-UR-78-2931) 
HTGR TYPE REACTORS/HEAT EXCHANGERS 

Surface geometry considerations for gas turbine HTGR power 

plant heat exchangers, 4:26351 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Conduit system for gases of high temperature and high pressure 

(Patent, HTGR), 4:26344 
HTGR TYPE REACTORS/REACTOR COMPONENTS 

Effect of aging and cold working on the high-temperature low- 
cycle fatigue behavior of alloy 800H. Part I. The effect of 
hardening processes on the initial stress-strain curve, 4:27140 

HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Breakthrough curve of H2-Ti-sponge adsorption system, 4:26352 

HTGR TYPE REACTORS/REACTOR CORES 
Rotating safety drum nuclear reactor (Patent; HTGR), 4:26349 
HTGR TYPE REACTORS/REACTOR KINETICS 

Further analysis of the zero-energy experiment on the Dragon 

reactor, 4:26347 
HTGR TYPE REACTORS/REACTOR MATERIALS 

Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, April 1-June 30, 1978, 
4:26429 (COO-2975-22) 

Fundamental studies on electron beam welding of heat-resistant 
superalloys for nuclear plants (Report I). Effect of welding 
conditions on some characteristics of weld bead, 4:27084 

Some studies of the effect of thermal and radiolytic oxidation on 
the neutron small angle scattering from nuclear graphites, 
4:26350 

HTGR TYPE REACTORS/REACTOR SAFETY 

Nuclear reactor safety. Quarterly progress report, July 1- 

September 30, 1978, 4:26590 (NUREG/CR-0522) 
HTGR TYPE REACTORS/RHR SYSTEMS 

Method of removing the decay heat of radioactive fission products 

(Patent; HTGR), 4:26346 
HTGR TYPE REACTORS/SPENT FUEL ELEMENTS 

Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows, 4:26334 
(GA-A-14980(Vol.1)) 

Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows. Volume 
II, 4:26335 (GA-A-14980(Vol.2)) 

HTR REACTOR/FUEL SPHERES 
Preparation of uranium kernels by an external gelation process, 
4:25594 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also AMERICAN INDIANS 
Man in the tropics: the Yanomama Indians, 4:28005 
HUMAN POPULATIONS/BLOOD GROUPS 

Frequency of IgA deficiency in blood donors and Rh negative 

women in Iceland, 4:28037 
HUMAN POPULATIONS/CONTAMINATION 

Content of ®Sr and '°7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)). 
4:27875 (JPRS-72279) 

HUMAN POPULATIONS/GENE RECOMBINATION 

Rg/sup a/ (Rodgers) and the HLA region: linkage and 

associations, 4:28006 
HUMAN POPULATIONS/GENETIC VARIABILITY 

Two more private polymorphisms of Amerindian tribes: L. DH/ 
sub B/ GUA-1 and ACP, B GUA-1 in the Guaymi in Panama. 
4:28004 

HUMAN POPULATIONS/HEALTH HAZARDS 

Analyses of human exposures to alpha-emitting radionuclides from 

nuclear fuel cycles. 4:28094 (L.F-58) 





MAY 31, 1979 


HUMAN POPULATIONS/RADIATION DOSES 

Effects of man’s residence inside building structures on radiation 
doses from routine releases of radionuclides to the atmosphere, 
4:28096 (ORNL/TM-6526) 

Potential radiation dose to man from recycle of metals reclaimed 
from a decommissioned nuclear power plant, 4:28095 
(NUREG/CR-0134) 

Radiation release from coal-fired and nuclear power stations, 
4:26239 

HUMAN POPULATIONS/RADIATION HAZARDS 

Perspectives of decision-making and estimation of risk in 
populations exposed to low levels of ionizing radiations, 4:28052 
(LBL-8667) 

HUMIDITY/DATA COMPILATION 

Chalk Point cooling tower project: Chalk Point surface weather 
and ambient atmospheric profile data; first intensive test period, 
December 15-19, 1975, revision, 4:27849 (PB-284212) 

HVAC SYSTEMS/POWER TRANSMISSION LINES 

Failure effects elimination on a 220 kV line on the power 

supplying establishment Lublin, 4:26278 
HVDC SYSTEMS/CONTROL SYSTEMS 

Control system for avoiding excess voltage at supply frequency 
occurring during load rejection in an HV DC transmission 
plant, 4:26281 

HVDC SYSTEMS/COST 

High voltage dc transmission, 4:26280 

Short connection of HVDC transmission without transformers (In 
German), 4:26247 (NP-23557) 

HVDC SYSTEMS/OPERATION 
Short connection of HVDC transmission without transformers (In 
German), 4:26247 (NP-23557) 
HVDC SYSTEMS/RELIABILITY 
High voltage dc transmission, 4:26280 
HVDC SYSTEMS/SWITCHES 

Theoretical and experimental investigations about the properties 
of a large superconducting dc-power switch with a switching 
power 40 MW at a voltage of 47 KV, 4:26279 (KFK-2672) 

HVDC SYSTEMS/USES 
High voltage dc transmission, 4:26280 
HYBRID ELECTRIC-POWERED VEHICLES/CONTROL 
SYSTEMS 
Control apparatus of electric motor cars (Patent), 4:27041 
HYBRID ELECTRIC-POWERED VEHICLES/DESIGN 

General-purpose aluminum-air/flywheel electric vehicles, 4:27045 
(UCRL-82003) 

HYBRID REACTORS/NEUTRON SPECTRA 

Neutron spectra from materials used in fusion and fusion-fission 
hybrid reactors, 4:28593 (UCRL-81092) 

HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC EQUIPMENT 
~~ tg and sophistication open up more uses for breakers, 
127474 
HYDRAULIC EQUIPMENT/MONITORING 

Monitoring of mining equipment hydraulics through adaptation of 
the statistical analog monitor. Final report, March 21, 1977- 
April 30, 1978 (Determination of pressure and temperature 
profiles over an operating shift), 4:25284 (FE-9048-1) 

HYDRAULIC FRACTURING 

Development of improved design criteria for hydraulic fracturing 
operations, 4:25382 (METC/CR-78/11) 

HYDRAULIC FRACTURING/ENVIRONMENTAL IMPACTS 

Environmental report: stimulation of Devonian shale formations in 
Ohio, New York, and Maryland, 4:25499 (UCID-17956) 

HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/DESIGN 
Power generating water turbine (PATENT), 4:25790 
Water-power motor (PATENT), 4:25791 
HYDRAULICS/MEETINGS 

Fifth Australasian conference on hydraulics and fluid mechanics, 

4:26175 (CONF-741270-P1) 
HYDRIDES/CHEMICAL BONDS 

Some fundamental aspects of the electrochemical storage of 

hydrogen in LaNis alloys, 4:27239 
HYDRIODIC ACID/CHEMICAL REACTION KINETICS 
Thermal rate constants, energy dependence, and isotope effect for 
halogen-hydrogen halide reactions, 4:27355 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
POLYENES 
PYRENE 


HYDROELECTRIC POWER/WATER RESERVOIRS 


TETRACENE 


XYLENES 
HYDROCARBONS/AIR POLLUTION CONTROL 
Motor vehicle sampling experiment. Final report, 4:27049 (PB- 
282560) 
HYDROCARBONS/CHEMICAL ANALYSIS 
Potential carcinogens in water: GC/MS analysis, 4:27905 
HYDROCARBONS/COKING 

Industrial — of fluidized bed combustion, category III 
indirect fired heaters. Quarterly technical report No. 7, January- 
March 1978, 4:27570 (HCP/T2471-21) 

HYDROCARBONS/IGNITION 

Computer — of ignition in small hydrocarbon combustion, 
4:25752 (CONF-780417-) 

In-situ combustion technology, ignition, and general combustion 
topics, 4:27418 (CONF-780417-) 

Some estimates on the effect of heat feedback on the ignition 
properties of a collection of liquid hydrocarbon fuel droplets 
subject to a rapid diesel-like compression (Delay times), 4:25748 
(CONF-780417-) 

HYDROCARBONS/MASS SPECTROSCOPY 

Polycyclic aromates and benzene in the waste gases of household 

ovens. Pt. 1. Oil ovens, 4:25442 
HYDROCARBONS/MONITORING 

Monitoring non-methane hydrocarbons in the atmosphere by 

photoionization, 4:27827 
HYDROCARBONS/MULTI-ELEMENT ANALYSIS 

Clean laboratory methods to achieve contaminant-free processing 
and determination of ultra-trace samples in marine 
environmental studies, 4:27916 

HYDROCARBONS/PHOTOCHEMICAL REACTIONS 

Ozone formation related to power plant emissions, 4:27781 

HYDROCARBONS/QUALITATIVE CHEMICAL ANALYSIS 

Fingerprinting and partial quantification of complex hydrocarbon 

mixtures by chemical ionization mass spectrometry, 4:27321 
HYDROCARBONS/QUANTITATIVE CHEMICAL ANALYSIS 

Methods for analysis of trace levels (ug/kg) of hydrocarbons in 

the marine environment, 4:27904 
HYDROCARBONS/SAMPLING 

Air ay data - 1976 annual statistics including summaries with 
reference to standards. Annual report for 1976, 4:27768 (PB- 
282212) 

HYDROCARBONS/SYNTHESIS 

Predominantly aliphatic lower hydrocarbon materials from 
carbonaceous solids (Patent), 4:25214 

Synthesis of organic compounds from carbon monoxide and steam 
as a promising direction for the processing of solid combustible 
minerals, 4:25767 

HYDROCARBONS/THERMAL CRACKING 
Predominantly aliphatic lower hydrocarbon materials from 
carbonaceous solids (Patent), 4:25214 
HYDROCHLORIC ACID/AEROSOL GENERATORS 
Reactive gas generator, 4:27825 
HYDROCHLORIC ACID/CORROSIVE EFFECTS 
Corrosion: anticorrosion viewpoint, 4:27209 
HYDROCHLORIC ACID OTE SENSING 
Dial systems for monostatic sensing of atmospheric gases, 4:27812 
HYDROCRACKING 
See also CATALYTIC CRACKING 
THERMAL CRACKING 
HYDROCRACKING/COMPARATIVE EVALUATIONS 

Conceptual design for advanced coal liquefaction commercial 
plant. Final report, additional studies, 4:25235 (FE-2251-52) 

a cracking and isomerization of hydrocarbons, 

2254 
HYDROCYANIC ACID/AEROSOL GENERATORS 
Reactive gas generator, 4:27825 
HYDROCYANIC ACID/CHEMICAL PREPARATION 
Production of carrier-free H''CN (Patent), 4:27405 
HYDROCYANIC ACID/CHEMICAL REACTION YIELD 

Nitric oxide and a cyanide formation in laminar methane/ 

air diffusion flames, 4:25751 (CONF-780417-) 
HYDROCYANIC ACID/GAS CHROMATOGRAPHY 

Gas chromatographic determination of nitrogenous species in 

combustion products, 4:27312 (CONF-780417-) 
HYDROCYANIC ACID/LABELLING 

Production of carrier-free H''CN (Patent), 4:27405 

HYDROCYCLONES 

See CYCLONE SEPARATORS 
HYDRODYNAMICS 

See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/RESEARCH PROGRAMS 

H-Division quarterly report. July-September 1978 (LLL Physics 
Dept.), 4:27058 (UCRL-50028-78-3) 

HYDROELECTRIC POWER/WATER RESERVOIRS 

Climatological effects on heliohydroelectric (HHE) power 
generation, 4:25786 (CONF-730747-(E)) 
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HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONTROL SYSTEMS 

Twin computer system for centralized operations in the Maggia 

Blenio hydraulic power station complex, 4:25787 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Review of hydroelectric power projects licensed by the Federal 
Power Commission, 4:25788 (PB-282622) 

Small hydro schemes and fisheries, 4:26807 

HYDROELECTRIC POWER PLANTS/LICENSING 

Review of hydroelectric power projects licensed by the Federal 

Power Commission, 4:25788 (PB-282622) 
HYDROELECTRIC POWER PLANTS/WATER RESERVOIRS 

Considering environmental protection when optimizing 
interconnected networks with hydroelectric power plants, 
4:25789 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/ALKYLATING AGENTS 
hf alkylation in the 1980's: the role of isobutane/olefin ratio, 
4:25422 
HYDROFLUORIC ACID/MOLECULE-MOLECULE 
COLLISIONS 
Vibrational relaxation HF (v=3,4) by Hz, D2, and CO, 4:28274 
HYDROFLUORIC ACID/VIBRATIONAL STATES 
Vibrational relaxation HF (v=3,4) by He, De, and COs, 4:28274 
HYDROGEN/ATOM-MOLECULE COLLISIONS 

Ionization of hydrogen and helium by fast atomic particles with 
one or two electrons, 4:28286 

Quantum mechanics of electronic-rotational energy transfer in 
F(?P)+ He collisions, 4:28280 

HYDROGEN/CHEMICAL RADIATION EFFECTS 

Production of carrier-free H''CN (Patent), 4:27405 

HYDROGEN/CHEMICAL REACTION KINETICS 

Computational study of chemical reaction dynamics: quantum 
study of selected atom-diatomic molecule reactions involving 
hydrogen, oxygen, and nitrogen. Final report 1 June 1976-31 
May 1978, 4:27332 (AD-A-057457) 

HYDROGEN/COMBUSTION 
Experimental investigation of the combustion of a circular gaseous 
uel jet within a concentric stream of air or air premixed with 
fuel, 4:25749 (CONF-780417-) 
HYDROGEN/CORROSIVE EFFECTS 

Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 

Corrosion of valve metals, 4:27194 (CONF-7603123-1) 

HYDROGEN/DIFFUSION 

Fusion reactor materials, 4:28579 (ANL/FPP-78-2) 

Hydrogen diffusion and electronic structure parameters in 
tantalum hydrides determined by pulsed NMR measurements 
(77°K-470°K), 4:27260 (IS-M-178) 

Imaging atom-probe and field-ion investigations of hydrogen in 
metals, 4:28592 (SAND-79-0247C) 

Mechanism for the isothermal decomposition of iron titanium 
hydride, 4:27337 

Nuclear magnetic resonance study of hydrogen motion and 
trapping in a niobium, 4:27166 (COO-1198-1224) 

Permeation and diffusion of hydrogen and deuterium in 310 
stainless steel, 472°K to 779°K (472°K-779°K), 4:27129 

HYDROGEN/ELECTRON-MOLECULE COLLISIONS 

Vibrational- and rotational-state dependence of dissociative 

attachment in e-He collisions, 4:28282 
HYDROGEN/GETTERING 
Thermal polymerization of the hydrogen getter, 4:25711 (SAND- 


79-0054) 
HYDROGEN/GROUND STATES 
On the ground state of metallic hydrogen, 4:28313 (N-78-24951) 
HYDROGEN/HYDROGEN PRODUCTION 
Hydrogen and the gas industry, 4:25726 
HYDROGEN/IGNITION 
Effect of hydrogen addition on ignition delays and flame 
propagation in spark ignition engines, 4:27054 (CONF-780417-) 
HYDROGEN/ION-ATOM COLLISIONS 
Ionization of hydrogen and helium by fast atomic particles with 
one or two electrons, 4:28286 
HYDROGEN/ION-MOLECULE COLLISIONS 
Inelastic scattering and electron detachment in collisions of Cl~ 
and H2 and D» (3.4< Esub(CM)< 55 eV), 4:28269 
Ionization of hydrogen and helium by fast atomic particles with 
one or two electrons, 4:28286 
HYDROGEN/LASER SPECTROSCOPY 
Proposed implementation of laser raman scattering spectroscopy 
for analysis of hydrogen isotopes, 4:27320 (MLM-2583) 
HYDROGEN/MEASURING METHODS 
Imaging atom-probe and field-ion investigations of hydrogen in 
metals, 4:28592 (SAND-79-0247C) 
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HYDROGEN/METALLURGICAL EFFECTS 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
Effect of hydrogen on fatigue crack propagation in vanadium, 
4:27149 
Kinetics of depositions in welded joints between different steels, 
with special regard to the reactor steel 22NiMoCr37, 4:27071 
Study on the rationalization of intermediate post-weld heat 
treatment, 4:27085 
Testing technique, stress state, and hydrogen embrittlement, 
4:27159 
HYDROGEN/MIXING 
Blending of hydrogen in natural gas distribution systems. Volume 
I. Gas blends flow in distribution system, mixing points, and 
regulatory standards. Final report, June 1, 1976-August 30, 1977 
(10 and 20% hydrogen), 4:25500 (CONS-2925-1) 
HYDROGEN/MOLECULE-MOLECULE COLLISIONS 
Vibrational relaxation HF (v=3,4) by Ho, De, and COz, 4:28274 
HYDROGEN/MONITORING 
Semiconductor gas sensor equations for predicting performance 
characteristics, 4:27826 
HYDROGEN/NATURAL GAS INDUSTRY 
Hydrogen and the gas industry, 4:25726 
HYDROGEN/PURIFICATION 
Method of purifying a hydrogenated gas containing acid gases 
(Patent), 4:25729 
HYDROGEN/REACTION HEAT 
Development of a calorimeter to determine heats of reaction of 
hydrogen with coal and coal slurries, 4:25247 (ANL/CEN/FE- 
78-6) 
HYDROGEN/SEPARATION PROCESSES 
Electrochemical extraction of hydrogen from molten LiF-LiCl- 
LiBr and its application to liquid-lithuim fusion reactor blanket 
processing, 4:25712 
HYDROGEN 1 TARGET/PROTON REACTIONS 
Parity violation in the scattering of 15 MeV protons by hydrogen 
(Longitudinal asymmetry), 4:28368 (LA-UR-78-2875) 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Electrochemistry in the solar economy, 4:25930 
HYDROGEN FUEL CELLS/OPERATION 
Analysis of hydrogen-oxygen fuel cell operation in self-regulation 
of external moisture exchange, 4:26839 
HYDROGEN FUEL CELLS/WATER REMOVAL 
Analysis of hydrogen-oxygen fuel cell operation in self-regulation 
of external moisture exchange, 4:26839 
HYDROGEN GENERATORS/DESIGN 
Convertible hydrogenator and gas turbine (Patent), 4:27036 
HYDROGEN IONS 
See aiso HYDROGEN IONS I MINUS 
HYDROGEN IONS | PLUS 
HYDROGEN IONS/MOBILITY 
Electromigration of hydrogen and deuterium in vanadium and 
niobium by a resistance method, 4:27180 
HYDROGEN IONS 1 MINUS/PHOTON-MOLECULE 
COLLISIONS 
Possibility of excluding the continuous spectrum when calculating 
the electronic states of the hydrogen molecular ion. 4: Raman 
scattering, 4:28265 
HYDROGEN IONS 1 PLUS/ION SPECTROSCOPY 
Measurement of the n = 2 density operator for hydrogen atoms 
produced by passing protons through thin carbon targets, 
4:28272 (CONF-780988-3) 
HYDROGEN IONS | PL.US/ION-ATOM COLLISIONS 
Nuclear “time-delay” and x-ray-proton coincidences near a 
nuclear scattering resonance, 4:28283 
HYDROGEN IONS | PL.US/PHOTON-ION COLLISIONS 
Summary of photodestruction cross section measurements of 
atmospheric ions. Technical report, 4:28268 (A D-A-056367) 
HYDROGEN ISOTOPES/PRODUCTION 
Techniques for generating uniform charged particles of hydrogen 
isotopes, 4:28548 


HYDROGEN PEROXIDE/DECOMPOSITION 
Effect of Fe*’. Cr**, Ni**, and Mn** ions on decomposition of 
hydrogen peroxide solutions, 4:27335 (SAND-78-1778) 
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HYDROGEN PEROXIDE/PRODUCTION 
High intensity energy transfer technique (Patent; obtained 
exothermically from water vapor), 4:25727 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See alco HYDROGEN GENERATORS 
STEAM REFORMER PROCESSES 
WATER GAS PROCESSES 
High intensity energy transfer technique (Patent; obtained 
exothermically from water vapor), 4:25727 
HYDROGEN PRODUCTION/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 
Competing pathways towards large scale hydrogen production, 
4:25733 
HYDROGEN PRODUCTION/CATALYSTS 
Activation features and function of the NTK-2N copper- 
containing catalyst in the industrial production of hydrogen, 
4:25730 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Nuclear process heat for coal gasification and hydrogen 
production, 4:25739 
HYDROGEN PRODUCTION/COST 
Hydrogen generation - methods and their rentability. Pt. 3, 
4:25728 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Competing pathways towards large scale hydrogen production, 
4:25733 
Electrochemistry in the solar economy, 4:25930 
Electrolysis method for producing hydrogen and oxygen (Patent), 
4:25731 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Competing pathways towards large scale hydrogen production, 
4:25733 
Correlation of photosensitive electrode properties with 
electronegativity, 4:25929 
Electrochemical method of harnessing solar energy, 4:25732 
Electrochemistry in the solar economy, 4:25930 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
Catalytic decomposition of methanol for onboard hydrogen 
generation, 4:25741 (N-78-25236) 
Hydrogen generation - methods and their rentability. Pt. 3, 
4:25728 


Hydrogen production. Processes and their economy, 4:25742 
HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Decomposition of water (Patent), 4:25740 

Electrochemistry in the solar economy, 4:25930 

Energy-balance and economic considerations for fusion 
thermochemical hydrogen production, 4:25713 

Hydrogen by thermochemical reactions, 4:25734 (CONF-780956- 
1 


Method to produce hydrogen and oxygen from water, particularly 
making use of heat from nuclear power plants (Patent), 4:25736 
Possible ways of producing hydrogen and oxygen from water for 
hydrogen power engineering, 4:25735 
a process for thermochemical production of hydrogen, 
:25738 
Study on the key reactions of thermochemical production of 
hydrogen using iron-chlorine cycles, 4:25737 
HYDROGEN PRODUCTION/WATER GAS PROCESSES 
Method for the production of hydrogen (Patent), 4:25744 
HYDROGEN STORAGE 
See also HYDRIDES 
TANKS 
Some fundamental aspects of the electrochemical storage of 
hydrogen in LaNis alloys, 4:27239 
HYDROGEN STORAGE/HYDRIDES 
Changing scene highlights III, 4:28600 (IS-4448) 
Form retaining hydrogen-storing material (Patent), 4:25746 
Hydrogen in metals, 4:25745 
Method for the intermediate storage of hydrogen (Patent), 4:25747 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/DEPOSITION 
Multiple Source Dispersion Model (For calculating concentrations 
and deposition rates within a 100 km range of multiple point 
sources using SO2 and H2S values in the Imperial Valley), 
4:27777 (UCRL-52592) 
HYDROGEN SULFIDES/ENVIRONMENTAL TRANSPORT 
Multiple Source Dispersion Model (For calculating concentrations 
and deposition rates within a 100 km range of multiple point 
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sources using SO, and HS values in the Imperial Valley), 
4:27777 (UCRL-52592) 
HYDROGEN SULFIDES/QUANTITATIVE CHEMICAL 
ANALYSIS 
Apparatus and method for sour gas analysis (Patent), 4:25504 
HYDROGEN SULFIDES/REMOVAL 
Cyclic use of (I) half-calcined dolomite for removal of hydrogen 
sulfide and (II) magnesium oxide for removal of sulfur dioxide 
from gases at elevated pressure, 4:25221 
HYDROGENATION/CATALYSTS 
Development of important molybdena-alumina catalysts for coal 
hydrogenation. Final report, January 1, 1977-December 31, 
1977, 4:25168 (COO-4186-2) 
HYDROGENATION/CORRELATIONS 
Analysis of coal hydrogasification processes. Quarterly technical 
progress report, December 1, 1977-February 28, 1978, 4:25208 
(FE-2565-13) 
HYDROGENATION/DATA ANALYSIS 
Analysis of coal hydrogasification processes. Quarterly technical 
progress report, December 1, 1977-February 28, 1978, 4:25208 
(FE-2565-13) 
HYDROLOGY/TRACER TECHNIQUES 
Groundwater tracing with post-sampling activation analysis using 
bromide and iodide ions injected simultaneously into a shallow- 
well system. Master's thesis, 4:28168 (PB-282113) 
HYDRONIUM IONS 
See OXONIUM IONS 
HYDROTHERMAL SYSTEMS/FLUID FLOW 
Sourcebook on the production of electricity from geothermal 
energy. Chapter 2 (draft). Resource characteristics: reservoirs, 
wellheads and delivery systems. Part 3. Analysis of the flow in 
the reservoir: well system (Includes glossary), 4:26147 (COO- 
4051-29) 
HYDROXYL RADICALS/RADIOINDUCTION 
Radiation-induced damage in Escherichia coli B: the effect of 
superoxide radicals and molecular oxygen (y irradiation of 
bacterial suspensions), 4:28048 
HYDROXYL RADICALS/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in Escherichia coli B: the effect of 
superoxide radicals and molecular oxygen (y irradiation of 
bacterial suspensions), 4:28048 
HYDROXYLASE/BIOCHEMICAL REACTION KINETICS 
Induction of aryl hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 
HYDROXYPROLINE/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of nanogram quantities of hydroxyproline as a 
means of measuring collagen densities to detect focal pulmonary 
fibrosis, 4:28012 (LF-58) 
HYGAS PROCESS/MATERIAL BALANCE 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 7, January 1-March 
31, 1978, 4:25203 (FE-2434-29) 
HYGAS PROCESS/PILOT PLANTS 
Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 quarterly report No. 7, January 1-March 
31, 1978, 4:25203 (FE-2434-29) 
HYLIFE CONVERTER/POWER GENERATION 
Electric power from laser fusion: the HYLIFE concept, 4:28567 
(UCRL-81259(Rev.1)) 
HYPERGLYCEMIA/RADIOINDUCTION 
Changes in blood sugar content of dogs exposed to chronic 
gamma radiation for 6 years (Combined effects of physical 
stress, heat stress, and acute radiation stress), 4:28060 
HYPERONS/SEMILEPTONIC DECAY 
New, generalized Cabbibo fit and application to quark mixing 
angles in the sequential Weinberg-Salam model, 4:28348 
HYPOPHYSIS 
See PITUITARY GLAND 


I-BEAM TYPE REACTORS/PLANNING 
Heavy Ion Fusion development plan, 4:28557 (BNL-25301) 
I-BEAM TYPE REACTORS/SUPERCONDUCTING MAGNETS 
Design and construction of superconducting quadrupole magnets 
for ion beam fusion, 4:28559 (CONF-780952-17) 
ICELAND/GEOTHERMAL WELLS 
Drillhole stimulation in Iceland, 4:26146 





ICES/COST 


ICES/COST 
Development of a Joint-Cost-Allocation Manual for Integrated 


Community Energy Systems (ICES), 4:26715 (ANL/ICES-TM- 
20) 


) 
IDAHO/GEOTHERMAL POWER PLANTS 
Geothermal energy: recent developments (Book), 4:26116 
IDAHO/GRAVITY SURVEYS 
Regional gravity and magnetic anomalies in the eastern Snake 
iver Plain, Idaho, 4:28174 
IDAHO/MAGNETIC SURVEYS 
Regional gravity and magnetic anomalies in the eastern Snake 
River Plain, Idaho, 4:28174 
IDAHO/WIND POWER 
Seasonal wind flow patterns over the Pacific Northwest as related 
to wind power potential, 4:26160 
IGNITION/CHEMICAL REACTIONS 
Computer modeling of ignition in small hydrocarbon combustion, 
4:25752 (CONF-780417-) 
IGNITION/FAULT TREE ANALYSIS 
Application of fault tree analysis to ignition of fire, 4:26924 (LBL- 
8297 


IGNITION/MATHEMATICAL MODELS 
Computer modeling of ignition in small hydrocarbon combustion, 
4:25752 (CONF-780417-) 
In-situ combustion technology, ignition, and general combustion 
topics, 4:27418 (CONF-780417-) 
IG ON SYSTEMS 
See also COMBUSTORS 
IGNITION SYSTEMS/TESTING 
451i m+ nition tester for SI engines, 4:27028 
IS/AGRICULTURE 
a oem ir energy requirements and land-use patterns in Illinois, 


4:26818 
ILLINOIS/ENERGY CONSERVATION 
Energy conservation plan report: 1978 revision, 4:26725 (NP- 
23543) 


Project Conserve in Illinois, 4:26737 
Supplemental energy conservation plan report: 1978 revision, 
4:26738 
ILLINOIS/ENERGY SOURCE DEVELOPMENT 
Agricultural energy requirements and land-use patterns in Illinois, 


4:26818 
ILLINOIS/ENERGY SOURCES 
Sources of energy data for Illinois, 4:26745 (NP-23535) 
ILLINOIS/LAND USE 
= energy requirements and land-use patterns in Illinois, 
4:26818 
ILLINOIS/NATURAL GAS DEPOSITS 
Eastern gas shales project annual report, fiscal year 1977, 4:25482 
(MERC/CR-78/5) 
ILLINOIS/SOLAR ENERGY 
Local — and solar energy applications: programs in Illinois, 


IMAGE INTENSIFIERS/PERFORMANCE TESTING 
Recent technical developments and intensification system studies 
with the LLL streak camera, 4:27640 (UCRL-81053) 
IMAGE PROCESSING/DIGITAL FILTERS 
Why filter recursively in two dimensions, 4:28626 (UCRL-81637) 
IMIDES/EMISSION SPECTRA 
tical and physical properties of carbodiimides, 4:27292 
IMIDES/PHYSICAL PROPERTIES 
Optical and physical properties of carbodiimides, 4:27292 
IMMUNOGLOBULINS/TRANSFUSIONS 
Frequency of IgA deficiency in blood donors and Rh negative 
women in Iceland, 4:28037 
IMMUNOLOGY 
Translations on USSR Science and Technology. Biomedical and 
ma Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES/MICROSTRUCTURE 
Ion microanalysis and implantation applied to fusion surface 
research, 4:28589 (SAND-78-1585C) 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/DESIGN 
Shielded regenerative neutron detector aaa 4:26457 
IN PILE PS/WATER CHEMISTR 
In pte water chemistry analytical a sampling techniques, 


INCINERATORS/DESIGN 
Fluid industrial waste incinerator and its method of operation 
(Patent), 4:27008 
a apparatus for incinerating waste material (Patent), 
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Refuse treatment apparatus (Patent), 4:27016 
INCINERATORS/ENVIRONMENTAL IMPACTS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
INCINERATORS/PERFORMANCE 
Test results from waste-fired gin dryers, 4:27000 
INCOLOY 800/CORROSION 
Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 
INCOLOY 800/MEETINGS 
Alloy 800 - An international conference on its applications and 
properties, 4:27138 
INCOLOY 800/MICROSTRUCTURE 
Effect of aging and cold working on the high-temperature low- 
cycle fatigue behavior of alloy 800H. Part I. The effect of 
hardening processes on the initial stress-strain curve, 4:27140 
INCOLOY 800/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
INCOLOY 800/TENSILE PROPERTIES 
Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 
INCOLOY 800/WELDABILITY 
Austenitic stainless steel-to-ferritic steel transition joint welding 
for elevated temperature service, 4:27117 (CONF-781068-1) 
INCOLOY 800/YIELD STRENGTH 
Effect of aging and cold working on the high-temperature low- 
cycle fatigue behavior of alloy 800H. Part I. The effect of 
hardening processes on the initial stress-strain curve, 4:27140 
INCONEL 600/CORROSION 
Corrosion experience in B and W NSSs, 4:27213 
INCONEL 600/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
INCONEL 625/EMBRITTLEMENT 
Factors influencing the embrittlement of cold worked high alloy 
materials in H2S environments, 4:27152 
INCONEL 625/MICROSTRUCTURE 
Factors influencing the embrittlement of cold worked high alloy 
materials in H2S environments, 4:27152 
INCONEL 625/YIELD STRENGTH 
Factors influencing the embrittlement of cold worked high alloy 
materials in HS environments, 4:27152 
INCONEL 671/CORROSION 
Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 
INCONEL 671/TENSILE PROPERTIES 
Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 
INCONEL 718/PERMEABILITY 
Fusion reactor materials, 4:28579 (ANL/FPP-78-2) 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
INCONEL 82/CREEP 
Interim analytical description of the creep and creep-rupture 
behavior of ERNiCr-3 weld metal, 4:27125 (ORNL/TM-6464) 
INCONEL 82/FRACTURE PROPERTIES 
Interim analytical description of the creep and creep-rupture 
behavior of ERNiCr-3 weld metal, 4:27125 (ORNL/TM-6464) 
INCONEL 82/WELDABILITY 
Austenitic stainless steel-to-ferritic steel transition joint welding 
for elevated temperature service, 4:27117 (CONF-781068-1) 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 625 
INCONEL 718 
INCONEL 82 
INCONEL ALLOYS/CORROSION 
Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIANA/ENERGY SUPPLIES 
Indiana natural gas: accommodation to reality, Appendices, 
4:25490 (PB-282422) 
INDIUM/ELECTRON-ATOM COLLISIONS 
Excitation of Al, Ga, In, and T] atoms by electron impact, 4:28285 
INDIUM/PION MINUS REACTIONS 
Emission of low-energy charged particles following negative-pion 
capture from rest, 4:28375 
INDIUM/TRANSITION TEMPERATURE 
Superconductivity of granulated composite samples, 4:27185 
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INDIUM COMPOUNDS/PHYSICAL RADIATION EFFECTS 

Influence of electron irradiation on the electrical properties of and 
recombination in indium antimonide, 4:27296 

Kinetics of changes in the carrier density in indium antimonide 
due to irradiation with 50 MeV electrons, 4:27298 

INDIUM PHOSPHIDES/CRYSTAL GROWTH 

Preparation of p-type indium phosphide films by close space vapor 

transport, 4:27273 
INDUCTION LOGGING/DATA ANALYSIS 

Effect of borehole fluid on induction fields of an encapsulated 
magnetic loop, 4:27719 (LA-7516-MS) 

INDUSTRIAL MEDICINE/SAFETY STANDARDS 

Recommended health and safety guidelines for coal gasification 
pilot plants, 4:25351 (EPA-600/7-78-007) 

INDUSTRIAL PLANTS 

See also COAL GASIFICATION PLANTS 

COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 

INDUSTRIAL PLANTS/BOILER FUEL 

Combustion characteristics of red alder sawdust. Technical 
Progress Report No. 3, 4:25779 (DOE/ET/90476-7) 

Combustion characteristics of eastern white pine bark and 
Douglas fir planer shavings. Technical Progress Report No. 5, 
September 16, 1977-September 15, 1978, 4:25781 (DOE/ET/ 
90476-9) 

Combustion characteristics of red alder bark. Technical progress 
report No. 6, September 16, 1977-Septermber 15, 1978, 4:25782 
(DOE/ET/90476-10) 

Combustion characteristics of hemlock bark. Technical progress 
report No. 8, September 16, 1977-September 15, 1978, 4:25783 
(DOE/ET/90476-12) 

INDUSTRIAL PLANTS/EFFICIENCY 

Energy consumption norms: a means to increase the efficiency of 
energy-carrier use in new energy-intensive plants and processes, 
4:26814 

INDUSTRIAL PLANTS/ELECTRIC POWER 

Projected nationwide energy and capacity savings from peak-load 
pricing of electricity in the industrial sector, 4:26790 (RAND/ 
R-2179-DOE) 

INDUSTRIAL PLANTS/ENERGY CONSERVATION 

Implementation of an energy conservation and load management 
project at the Detroit News, 4:26967 

Sales promotion and utilization of fuel. Engineering service of the 
heat industry for industrial companies, 4:26973 

Waste energy recovery study. Final report April-December 1977, 
4:26989 (AD-A-055452) 

INDUSTRIAL PLANTS/ENERGY MANAGEMENT 

Fuel costs are less with building automation, 4:26953 

INDUSTRIAL PLANTS/ENERGY STORAGE 

Energy storage systems program overview, FY 1978, compiled 

December 1977, 4:26701 (DOE/ET-0038) 
INDUSTRIAL PLANTS/FLUE GAS 

Absorption process (Patent), 4:27593 

Flue gas desulfurization sorbent (Patent), 4:27604 

Method for sulfur dioxide control (Patent), 4:27589 

INDUSTRIAL PLANTS/FUEL SUBSTITUTION 

Sales promotion and utilization of fuel. Engineering service of the 

heat industry for industrial companies, 4:26973 
INDUSTRIAL PLANTS/GASEOUS WASTES 

Method of removing SO» and/or other acid components from 
waste gases (Patent), 4:27605 

Waste gas purification apparatus (Patent), 4:27590 

INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 

Heat recovery apparatus (Patent), 4:26999 

INDUSTRIAL PLANTS/HEATERS 
Radiant zone heating apparatus and method (Patent), 4:26984 
INDUSTRIAL PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Absorption process (Patent), 4:27593 
INDUSTRIAL PLANTS/POWER DEMAND 

Implementation of an energy conservation and load management 

project at the Detroit News, 4:26967 
INDUSTRIAL. PLANTS/PROCESS HEAT 

Sales promotion and utilization of fuel. Engineering service of the 

heat industry for industrial companies, 4:26973 
INDUSTRIAL PLANTS/STANDARDS 

Energy consumption norms: a means to increase the efficiency of 
energy-carrier use in new energy-intensive plants and processes, 
4:26814 


INFORMATION SYSTEMS/STANDARDS 


INDUSTRIAL PLANTS/TEMPERATURE CONTROL 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Authorities: need, rationale, operation, 
4:26719 (DOE/ERA-0048) 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Economic analysis, 4:26718 (DOE/ 
ERA-0047) 

INDUSTRIAL PLANTS/WASTE HEAT 
Waste heat utilization in industrial processes, 4:26996 (N-78-25012) 
INDUSTRIAL PLANTS/WASTE PROCESSING 

Process for the removal of sulfur oxides by the use of activated 

alumina (Patent), 4:27006 
INDUSTRIAL PLANTS/WASTE WATER 

Process for removing sulfur from waste waters containing sulfuric 

acid (Patent), 4:27603 
INDUSTRIAL WASTES 

See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/RECYCLING 

Measurement aspects in recycling of important materials for 
production, 4:27007 

INDUSTRIAL WASTES/WASTE MANAGEMENT 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
INDUSTRY 
See also AEROSPACE INDUSTRY 
AUTOMOBILE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
FISHING INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/AIR POLLUTION CONTROL 

Emission density zoning guidebook: a technical guide to 
maintaining air quality standards through land-use-based 
emission limits (Air pollution control by Emission Density 
Zoning), 4:27852 (EPA-450/3-78-048) 

INDUSTRY/ECONOMIC IMPACT 
Output and employment impacts of solar heating, 4:25850 
INDUSTRY/ENERGY ACCOUNTING 

GAO work involving Title V of the Energy Policy and 

Conservation Act of 1975, 4:26757 (EMD-78-88) 
INDUSTRY/ENERGY CONSERVATION 

360M pounds annual savings by industry possible (United 
Kingdom), 4:26735 

Energy conservation: policy issues and end-use scenarios of 
savings potential, 4:26722 (LBL-7896(Pt.1)) 

Federal agencies can do more to promote energy conservation by 
government contractors, 4:26721 (EDM-77-62) 

INDUSTRY/ENERGY CONSUMPTION 

Balance in firing technology, 4:26983 

INDUSTRY/SOLAR PROCESS HEAT 

Process heat in California: applications and potential for solar 
energy in the industrial, agricultural and commercial sectors, 
4:26043 (N-78-25535) 

INDUSTRY/WATER REQUIREMENTS 

Source, use, and disposition of water in florida, 1975, 4:26687 (PB- 
284126) 

INERTIAL CONFINEMENT/BIBLIOGRAPHIES 

Electron beam fusion (a bibliography with abstracts). Report for 
1964-August 1978, 4:28446 (NTIS/PS-78/0921) 

INERTIAL CONFINEMENT/ELECTRON BEAMS 

Design of an inertial-confinement fusion experiment employing 
heating by electrons oscillating in a magnetic mirror, 4:28575 
(SAND-78-6023) 

INERTIAL CONFINEMENT/RESEARCH PROGRAMS 

Use of heavy ions for inertial confinement fusion, 4:28560 (CONF- 
781049-1) 

INFORMATION RETRIEVAL/ECONOMICS 

Cost-effectiveness comparison of manual and on-line retrospective 
bibliographic searching, 4:28650 

INFORMATION SYSTEMS/DATA BASE MANAGEMENT 

Inventory of data bases, models, and graphics packages at the 

Pacific Northwest Laboratory, 4:28648 (PNL-2560) 
INFORMATION SYSTEMS/DESIGN 

International CMEA system for scientific and technical 

information in the field of electrical engineering, 4:27436 
INFORMATION SYSTEMS/INFORMATION SYSTEMS 

International CMEA system for scientific and technical 

information in the field of electrical engineering, 4:27436 
INFORMATION SYSTEMS/STANDARDS 
Geographic exchange standard and primer. 4:28649 (PNL.-2748) 





INFRARED RADIATION/BEAM SPLITTING 


INFRARED RADIATION/BEAM SPLITTING 
Versatile frustrated-total-reflection polarizer for the infrared, 
4:27717 
INFRARED SPECTROMETERS/DESIGN 
Development of a high-resolution image intensified spectrograph. 
Final report 10 November 1975-30 April 1977, 4:27654 (AD-A- 


055928) 
INFRARED SPECTROMETERS/RESOLUTION 

Fourier transform ra (Physical and mathematical 
principles), 4:273 

INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHOMOGENEOUS PLASMA/DISTURBANCES 

Linearized analysis of inhomogeneous plasma equilibria: General 

theory, 4:28509 
INHOMOGENEOUS PLASMA/DRIFT INSTABILITY 

Quadratic form for resisting drift modes in a slab with magnetic 

shear, 4:28500 (PPPL-1526) 
INORGANIC COMPOUNDS/VOLATILITY 

Trace element studies on coal gasification process streams, 4:25211 
(TID-290-22) 

INORGANIC POLYMERS/INFRARED SPECTRA 

IR spectrum of Pu(IV) polymer, 4:27408 

INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTICIDES/MUTAGENESIS 

Mutagenicity screening of five methy! carbamate insecticides and 
their nitroso derivatives using mutants of Salmonella 
typhimurium LT2, 4:28124 

IN-SITU COMBUSTION/MATHEMATICAL MODELS 

Modeling studies for in situ coal combustion (Models for forward 

and reverse combustion), 4:25338 (CONF-780417-) 
IN-SITU COMBUSTION/MEETINGS 

In-situ combustion technology, ignition, and general combustion 

topics, 4:27418 (CONF-780417-) 
IN-SITU COMBUSTION/SIMULATION 

In situ combustion of coal (In Bureau Mines trench burn facility), 
4:25337 (CONF-780417-) 

IN-SITU GASIFICATION/COAL GASIFICATION 

Re-assessment of the underground gasification of coal, 4:25219 

IN-SITU GASIFICATION/GROUND SUBSIDENCE 

LLL in situ coal gasification program. Quarterly progress report, 
April-June 1978 (31 references and 19 abstracts of other 
reports), 4:25212 (UCRL-50026-78-2) 

IN-SITU GASIFICATION/MATHEMATICAL MODELS 

Combustion processes in in situ coal gasification: phenomena, 
conceptual models, and research status. Part II. Alternatives to 
continuum wave descriptions and modeling of exploited region 
development, 4:25174 (CONF-780417-) 

LLL in situ coal gasification program. Quarterly progress report, 
April-June 1978 (31 references and 19 abstracts of other 
reports), 4:25212 (UCRL-50026-78-2) 

Modeling studies for in situ coal combustion (Models for forward 
and reverse combustion), 4:25338 (CONF-780417-) 

IN-SITU GASIFICATION/PERFORMANCE 
Re-assessment of the underground gasification of coal, 4:25219 
IN-SITU PROCESSING 
See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 
IN-SITU RETORTING 
IN-SITU PROCESSING/LEGAL ASPECTS 

Legal problems incident to the commercialization of in situ 

processing of Michigan Antrim shale, 4:25508 (FE-2346-23) 
IN-SITU RETORTING/FLUID FLOW 

Effect of the reaction wave on flow channeling in combustion 

retorts, 4:25518 (CONF-780417-) 
INSOLATION/ATTENUATION 

Atmospheric attenuation of solar radiation, 4:25948 (ATR- 

77(7523-20)-3) 
INSOLATION/CALCULATION METHODS 

Estimating insolation levels on tilted surfaces from horizontal 
measurements, 4:25838 

Estimation of monthly average diffuse radiation, 4:25836 

INSOLATION/CORRELATIONS 

Study of the relations between total solar radiation, net radiation, 

and insolation, 4:25818 (CONF-730747-(E)) 
INSOLATION/DATA 

Availability of solar energy, using the example of the Federal 

Republic of Germany, 4:25831 
INSOLATION/DATA ACQUISITION 

Analysis of the California solar resource. Volume 3. Appendices, 
4:25826 (LBI -7860(Vol.3)(App.)) 

Solar energy education and data program, 4:25802 

INSOLATION/DATA ACQUISITION SYSTEMS 

Mobile station for automatic measurements of spectral solar and 
sky radiance and of the fluxes of global and sky radiation on 
differently orientated planes, 4:25822 (CONF-730747-(E)) 
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Problems relative to the formation of a radiometric network, 
4:25823 (CONF-730747-(E)) 

Solar energy meteorological research and training at Georgia 
Tech, 4:25833 

Solar radiation monitoring in the state of Oregon, 4:25840 

INSOLATION/DATA ANALYSIS 

Study of spectral correlations at Jerusalem and Washington, 

4:25815 (CONF-730747-(E)) 
INSOLATION/DATA COMPILATION 

Barstow isolation and meteorological data base, 4:25827 (SAN- 
1101/PA2-22) 

Preliminary zonal model analysis of the climatic change resulting 
from increased atmospheric carbon dioxide, 4:27778 (UCRL- 
81575) 

INSOLATION/DATA PROCESSING 

Conversion of horizontal insolation data. Quarterly status report, 
August 1-November 1, 1977, 4:25829 (SERI-19) 

Generation of a typical meteorological year, 4:25835 

INSOLATION/GEOGRAPHICAL VARIATIONS 

Regional variation in solar radiation availability, 4:25839 

INSOLATION/MAPPING 
Attempts at mapping the solar intensity-distribution for the 
Arabian Peninsula, 4:25816 (CONF-730747-(E)) 
INSOLATION/MAPS 
Nature and distribution of solar radiation, 4:25834 
INSOLATION/MATHEMATICAL MODELS 

Development of a solar model year from National Weather 
Service chart data, 4:25828 (SAND-78-7028) 

Validation of computer models used for predicting radiation 
levels, 4:25841 

INSOLATION/MEASURING INSTRUMENTS 
Low-cost instrumentation for high-precision insolation data, 


4:25842 

INSOLATION/TABLES 
Canberra solar tables, 4:25832 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTAKE STRUCTURES/DESIGN 

Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316(b), 4:27945 (CONF-781 105-54) 

Fish protection at steam-electric power plants: alternative 
screening devices, 4:27944 (CONF-781 105-53) 

INTEGRATED CIRCUITS/RADIATION EFFECTS 
Integrated injection logic (I7L). Comparative and design trade-off 
evaluation. Topical report May-December 1976, 4:27696 (AD- 
A-056392) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 

See ICES 
INTEGRATED UTILITY SYSTEMS 

See TOTAL ENERGY SYSTEMS 
INTENSIFIERS (IMAGE) 

See IMAGE INTENSIFIERS 
INTERCRYSTALLINE CORROSION 

See INTERGRANULAR CORROSION 
INTERFEROMETERS 

AWRE (nonconventional) metrology scene, 4:27700 (CONF- 
7804 109-) 

Handbook of optical testing methods for diamond-turned mirrors, 
4:27716 (Y/DA-8005) 

INTERFEROMETERS/DATA ANALYSIS 

Computer analysis of holographic interferograms for NDT 

applications, 4:27703 (CONF-7804109-) 
INTERFEROMETERS/DESIGN 

CO, interferometry (Machined surfaces), 4:27708 (CONF- 
7804 109-) 

Mechanical engineering mid-year progress report. Optical 
profilometer (Optical profilometer for roughness of optical 
surfaces), 4:27709 (CONF-7804109-) 

Microinterferometer transducer, 4:27705 (CONF-7804109-) 

INTERFEROMETERS/MEETINGS 
EIVR 37 (AVIS 176) nonconventional metrology meeting at 
LLL, 4:27687 (CONF-7804109-) 
INTERFEROMETERS/PERFORMANCE 
CO, interferometry (Machined surfaces), 4:27708 (CONF- 
7804 109-) 
Noncontacting optical profile probe, 4:27706 (CONF-7804109-) 
INTERGRANULAR CORROSION/HIGH TEMPERATURE 

Electrochemical investigations into the high temperature 
corrosion of chromium nickel steels in alkali sulfate melts at 
700°C, 4:27199 

INTERMEDIATE BTU GAS/COMPARATIVE EVALUATIONS 

Low Btu coal gasification processes. Vol. 1. Summary. screening. 

and comparisons, 4:25210 (ORNL/ENG/TM-13/V 1) 
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INTERMEDIATE BTU GAS/PRODUCTION 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:25181 (EPA-600/7-77-125a) 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 

INTERMEDIATE MASS NUCLEI/CARBON 12 REACTIONS 

Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 

INTERMEDIATE MASS NUCLEI/GIANT RESONANCE 

Excitation of the giant monopole resonance by protons of about 60 
Mev, 4:28386 (CONF-781086-1) 

INTERMEDIATE MASS NUCLEI/HEAVY ION REACTIONS 

Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 

INTERMEDIATE MASS NUCLEI/OXYGEN 16 REACTIONS 

Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 

INTERMEDIATE NEUTRONS/BEAM PRODUCTION 

Total neutron cross section of scandium from 0.005 to 22 keV 
(Importance of filters for producing 2-keV neutron beams), 
4:28382 

INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 

Exhaust gas reactor for internal combustion engine and its 
manufacturing method (Patent), 4:27053 

Exhaust reaction chamber for internal combustion engine (Patent), 
4:27023 

Reducing pollution from internal combustion engines (Patent), 
4:27052 

INTERNAL COMBUSTION ENGINES/EXHAUST GASES 

Apparatus for treating exhaust gas (Patent), 4:27472 

Exhaust gas reactor for internal combustion engine and its 
manufacturing method (Patent), 4:27053 

Reducing pollution from internal combustion engines (Patent), 
4:27052 

Small gas engines as prime movers for heat pumps in domestic 
heating, 4:26888 (AED-CONF-78-268-003) 

INTERNAL COMBUSTION ENGINES/EXHAUST 

RECIRCULATION SYSTEMS 

Exhaust gas recirculator (Patent), 4:27051 

Vacuum regulation valve in an exhaust gas recirculation system, 
4:27021 

INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 

Small gas engines as prime movers for heat pumps in domestic 
heating, 4:26888 (AED-CONF-78-268-003) 

INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 

Mixture quality, gasoline vaporisation and the Vapipe, 4:27048 

INTERNAL COMBUSTION ENGINES/FUEL INJECTION 

SYSTEMS 

Air-fuel ratio adjusting system for internal combustion engines 
(Patent), 4:27026 

Air-to-fuel ratio feedback control system (Patent), 4:27025 

Apparatus for controlling the ratio of air to fuel of air-fuel mixture 
of internal combustion engine (Patent), 4:27022 

Apparatus and process for improving fuel efficiency of an internal 
combustion engine utilizing a vapor state of fuel (Patent), 
4:27027 

Fuel supply control system with feedback fuel pipe for internal 
combustion engine (Patent), 4:27024 

INTERNAL COMBUSTION ENGINES/FUEL-AIR RATIO 

Apparatus for controlling the ratio of air to fuel of air-fuel mixture 
of internal combustion engine (Patent), 4:27022 

Apparatus for treating evaporated fuel gas (Patent), 4:27020 

INTERNAL COMBUSTION ENGINES/HEAT RECOVERY 

Mixture quality, gasoline vaporisation and the Vapipe, 4:27048 

INTERNAL COMBUSTION ENGINES/PERFORMANCE 

Small gas engines as prime movers for heat pumps in domestic 

heating, 4:26888 (AED-CONF-78-268-003) 
INTERNAL COMBUSTION ENGINES/USES 

Small gas engines as prime movers for heat pumps in domestic 
heating, 4:26888 (AED-CONF-78-268-003) 

INTERNAL COMBUSTION ENGINES/WASTE HEAT 

Utilizing waste gas heat in plants with gas heat pumps and block 
heating stations, 4:26993 

INTERSTITIAL WATER/CHEMICAL PROPERTIES 
Characterization of the chemical environment in the interstitial 
water of Lake Michigan sediments, 4:27896 (ANL-77-65(Pt.3)) 
INVERTEBRATES 
See also ARTHROPODS 
MOLLUSCS 


ION SOURCES/BEAM NEUTRALIZATION 


INVERTEBRATES/ECOLOGY 
Food-resources and the influence of spatial pattern on feeding in 
the phoronid Phoronopsis viridis, 4:27959 
INVERTEBRATES/FEEDING 
Food-resources and the influence of spatial pattern on feeding in 
the phoronid Phoronopsis viridis, 4:27959 
IODINE/ACTIVATION ANALYSIS 
Groundwater tracing with post-sampling activation analysis using 
bromide and iodide ions injected simultaneously into a shallow- 
well system. Master's thesis, 4:28168 (PB-282113) 
IODINE/CHEMICAL REACTIONS 
Mixed-valency lead oxyiodide, 4:27346 
IODINE/CORROSIVE EFFECTS 
Iodine stress corrosion cracking of zircaloy-4 tubes, 4:27188 
IODINE 125/SCINTISCANNING 
Sequential ['**I]-o-iodohippurate renograms from rabbit kidneys 
after temporary renal ischemia, 4:28018 
IODINE 129/RADIATION MONITORING 
Iodine-129 in thyroids and tellurium isotopes in meteorites by 
neutron activation analysis, 4:28097 (COO-2450-1) 
IODINE 129/RADIOCHEMICAL ANALYSIS 
Hyperpure germanium well detector for the radiochemical 
analysis of iodine-129, 4:27316 (RHO-SA-65) 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
IODINE 129/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
IODODEOXYURIDINE 
Successful therapy of herpes hominis keratitis in rabbits by 5- 
10D0-5'-amino-2'5'-dideoxyuridine [AIU): a novel analog of 
thymidine, 4:28028 
IODODEOXYURIDINE/RADIOSENSITIVITY EFFECTS 
Photochemical studies and ultraviolet sensitization of Escherichia 
coli Thymidylate kinase by various halogenated substrate 
analogs, 4:28039 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS/BEAM TRANSPORT 
Means for counteracting charged particle beam divergence 
(Patent), 4:28549 
ION BEAMS/FOCUSING 
Gabor lens theory (Focusing by space charge of electron cloud), 
4:28539 (BNL-25023) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
ION COLLISIONS/ELECTRON CAPTURE 
Electron “cusp” spectroscopy of the forward peak in continuum 
electron capture and loss in gases and solids, 4:28249 (CONF- 
780960-2) 
ION COLLISIONS/ELECTRON LOSS 
Electron “cusp” spectroscopy of the forward peak in continuum 
electron capture and loss in gases and solids, 4:28249 (CONF- 
780960-2) 
ION IMPLANTATION/LASER RADIATION 
Effect of laser annealing on the redistribution of boron in ion 
implanted and boron deposited silicon, 4:27280 (CONF-781076- 
2 


) 
ION PLASMA WAVES/CYCLOTRON INSTABILITY 
Ion-cyclotron instability driven by oppositely directed proton 
streams in the magnetosphere, 4:28238 
ION PLASMA WAVES/PARAMETRIC INSTABILITIES 
Collapse of very large amplitude ion waves, 4:28510 
ION RINGS/MAGNETIC COMPRESSION 
Kinetic theory of ion ring compression, 4:28456 
ION RINGS/STABILITY 
Ion ring dynamics and angular momentum conservation, 4:28503 
ION SELECTIVE ELECTRODE ANALYSIS 
In-situ monitoring with ion-selective electrodes: advantages and 
pitfalls, or what the instructions didn’t say, 4:27913 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
ION SELECTIVE ELECTRODE ANALYSIS/REVIEWS 
Ion-selective electrodes in organic elemental and functional group 
analysis: a review (1975-1978), 4:27313 (UCRL.-52393(Suppl.1)) 
ION SOURCES 
See also NEUTRAL BEAM SOURCES 
PENNING ION SOURCES 
ION SOURCES/ANIONS 
Negative ion based neutral beams for plasma heating. 4:28538 
(BNL-24782) 
ION SOURCES/BEAM NEUTRALIZATION 
Negative ion based neutral beams for plasma heating. 4:28538 
(BNL-24782) 





1ON SOURCES/DESIGN 


ION SOURCES/DESIGN 
Ion source including a pointed solid electrode and reservoir of 
liquid material (Patent), 4:28255 
ION SOURCES/LUMINOSITY 
High-luminosity ion source for none 
ION SOURCES/MASS SPECTRO) 
High-luminosity ion source for om spectrometers, 4:27619 
ION-ATOM COLLISIONS/CROSS SECTIONS 
Inner-shell ionization by heavy charged particles in the binary- 
collision model. I. Effect of the electron momentum distribution 
on the energy dependence of the ionization cross section, 
4:28287 
ION-ATOM COLLISIONS/ELECTRON CAPTURE 
Electron “cusp” spectroscopy of the forward peak in continuum 
electron capture and loss in gases and solids, 4:28249 (CONF- 


780960-2) 
ION-ATOM COLLISIONS/ELECTRON LOSS 
Electron “cusp” spectroscopy of the forward 


trometers, 4:27619 


in continuum 


peak i 
—_ capture and loss in gases and solids, 4:28249 (CONF- 
2 


) 
ION-ATOM COLLISIONS/INNER-SHELL IONIZATION 
Inner-shell ionization by heavy charged particles in the 
collision model. I. Effect oft the electron momentum distribution 
= bo ‘saad dependence of the ionization cross section, 
4: 


IONIC CRYSTALS/ELECTRICAL PROPERTIES 
Electromagnetism and gravitation, 4:28444 
ION-MO LE COLLISIONS/BIBLIOGRAPHIES 
Bibliography of molecular dissociation in heavy particle collisions, 
1950-75, 4:28471 (ORNL-5500) 
ION-MOLECULE COLLISIONS/KINETICS 
Ion speed distributions in high field swarms and their relation to 
ion-molecular rate constants (Cross sections, review), 4:28296 
IONOSPHERE/ELECTRIC CURRENTS 
Observations of auroral fading before breakup, 4:28234 (N-78- 
25707) 
IONOSPHERE/ELECTRIC FIELDS 
Effect of ion density on the structure of an electrostatic field in 
tracking a body moving in the ionosphere, 4:28235 
IONOSPHERE/ELECTRON DENS 
Backscatter ionogram inversion by ray tracing methods. Final 
technical report 1 January-31 December 1977, 4:28233 (AD-A- 
057274) 
IONOSPHERE/WAVE PROPAGATION 
Effect of ion density on the structure of an electrostatic field in 
tracking a body moving in the ionosphere, 4:28235 
IRIDIUM/FRACTURE PROPERTIES 
Brittle grain boundary fracture in iridium, 4:27154 
IRIDIUM/GRAIN BOUNDARIES 
Brittle grain boundary fracture in iridium, 4:27154 
IRIDIUM 183/ENERGY-LEVEL TRANSITIONS 
Fast beta transition in '**Pt and the systematics of Nilsson states in 
the N = 105 isotones, 4:28389 
IRIDIUM 193/ISOMER SHIFT 
Volume-corrected isomer shifts of transition metal atoms: charge 
flow and electronegativity scales in alloys, 4:27189 
IRISH SEA/CONTAMINATION 
bax; state of plutonium in the Irish Sea, 4:27931 (ANL-77- 
-3)) 
IRON/ABSORPTION SPECTROSCOPY 
Multielement analysis in rainwater, 4:27799 
IRON/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
IRON/CHEMICAL REACTIONS 
Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(III), and osmium(II) and -(III) 
complexes, 4:27339 
IRON/CORROSION 
Corrosion: anticorrosion viewpoint, 4:27209 
IRON/ECOLOGICAL CONCENTRATION 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
IRON/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
IRON/HALIDES 
—— high temperature vapors. VIII. Transition metal dihalides, 
4:28245 
IRON/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
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an inductively cou argon plasma atomic emission system 
(ICAP-AES), 4:2 7508. 
IRON/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
IRON/SOLUBILITY 
Phase equilibria in the Be-Al-Fe system using high-energy ion 
beams. II, 4:27094 
IRON/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
IRON 57/ISOMER SHIFT 
Volume-corrected isomer shifts of transition metal atoms: charge 
flow and electronegativity scales in alloys, 4:27189 
IRON ALLOYS 
See also IRON BASE ALLOYS 
IRON ALLOYS/CORROSION RESISTANCE 
Essential chemical and physical properties of ferrous alloys 
needed for containnient of li oh a 4:27201 
IRON ALLOYS/HYDROGEN 
Method for the intermediate thease se iin (Patent), 4:25747 
IRON ALLOYS/LATTICE PARAMETERS 
Phase equilibria in the Be-Al-Fe system using high-energy ion 
beams. II, 4:27094 
IRON ALLOYS/MAGNETOSTRICTION 
Permeability, magnetomechanical coupling and magnetostriction 
in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 
IRON ALLOYS/MANUFACTURING 
Cobalt-base sintered alloy (Patent; varying percentages of Cr, W 
Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
IRON ALLOYS/PERMEABILITY 
ee magnetomechanical onming and magnetostriction 
in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 
IRON ALLOYS/PHASE DIAGRAMS 
Phase equilibria in the Be-Al-Fe system using high-energy ion 
beams. II, 4:27094 
Use of acoustical emission in determining the phase diagrams of 
hydrides (Pressure up to 3000 psi and temperatures from 23 to 
130°C), 4:27111 
IRON ALLOYS/PHYSICAL RADIATION EFFECTS 
Segregation of nickel to voids in an irradiated high-nickel alloy 
ickel ion irradiation), 4:27227 
IRON ARSENIDES/CRYSTAL STRUCTURE 
Single crystal neutron diffraction study of Fe2As, 4:27088 
IRON ARSENIDES/MAGNETIC MOMENTS 
Single crystal neutron diffraction study of Fe2As, 4:27088 
IRON BASE ALLOYS/CORROSION 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 
IRON BASE ALLOYS/CORROSION RESISTANCE 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
IRON BASE ALLOYS/FRICTION 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
TRON BASE ALLOYS/LATTICE PARAMETERS 
Equilibrium studies on a chi phase-strengthened ferritic alloy, 
4:27096 


IRON BASE ALLOYS/PHASE TRANSFORMATIONS 
Investigation of transformation strengthening in precipitation- 
hardened Fe-Ni austenite, 4:27133 
IRON BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
IRON CHLORIDES/RECOVERY 
Method to produce hydrogen and oxygen from water, particularly 
making use of heat from nuclear power plants (Patent), 4:25736 
IRON COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Interactions of an aliphatic hydrogen atom with a transition metal. 
The first direct observation of a strong C-H...metal interaction 
derived from a single crystal neutron diffraction study of 
a [BF.]~, 4:27342 
IRON COMPOUN 
See also FERRIT! TES 
IRON COMPOUNDS/CHEMICAL REACTIONS 
Process for im roving coal (Patent; removal of elemental sulfur 
which interferes with enhancement of magnetic susceptibility of 
other sulfur compounds), 4:25164 
IRON COMPOUNDS/QUANTITATIVE CHEMICAL ANALYSIS 
Iron partitioning in oil shale of the Green River Formation, 
colorado: a preliminary Moessbauer study, 4:25529 
IRON COMPOUNDS/THERMODYNAMIC PROPERTIES 
Thermodynamics of transition metal carbonyls. I. Fe(CO)s, 
Ru(CO)s;, Os(CO)s, 4:27348 
IRON HYDRIDES/DECOMPOSITION 
Mechanism for the isothermal decomposition of iron titanium 
hydride, 4:27337 
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IRON METEORITES/CHEMICAL COMPOSITION 
Iodine-129 in thyroids and tellurium isotopes in meteorites by 
neutron activation analysis, 4:28097 (COO-2450-1) 
IRON METEORITES/ISOTOPE RATIO 
Iodine-129 in thyroids and tellurium isotopes in meteorites by 
neutron activation analysis, 4:28097 (COO-2450-1) 
IRON ORES 
See also MAGNETITE 
IRON ORES/ORE PROCESSING 
Iron ore: energy, labor, and capital changes with technology (Less 
energy and labor in processing lean ores), 4:26728 
IRON ORES/PELLETIZING 
Iron ore: energy, labor, and capital changes with technology (Less 
energy and labor in processing lean ores), 4:26728 
IRON ORES/REDUCING AGENTS 
Gasification of brown coal to synthesis and reduction gas, 4:25172 
(AED-CONF-77-565-006) 
IRON OXIDES/CHEMICAL PREPARATION 
Preparation and properties of monodispersed metal hydrous oxide 
lattices, 4:27411 
IRON OXIDES/THERMODYNAMIC PROPERTIES 
Dissociation pressure and Gibbs energy of formation of YsFesOi2 
and YFeOs (900 to 1250°C), 4:27183 
IRON SULFIDES/MAGNETIC SUSCEPTIBILITY 
Magnetic separation of mineral matter from coal liquids. Final 
report, 4:25159 (EPRI-AF-875) 
IRON-AIR BATTERIES/DESIGN 
Metal-air batteries (20 W/kg, 60 Wh/kg), 4:26639 (BMFT-FB-T- 
77-81) 
IRON-AIR BATTERIES/PERFORMANCE TESTING 
Metal-air batteries (20 W/kg, 60 Wh/kg), 4:26639 (BMFT-FB-T- 
77-81) 
IRPA/REVIEWS 
Health Physics Society: origins and development, 4:28165 (PNL- 
SA-7131) 
IRRADIATION PLANTS/PERFORMANCE 
Hygienization of sewage sludge by gamma irradiation: experience 
with an operating pilot plant, 4:27442 (N-78-26006) 
IRRIGATION/ENERGY CONSUMPTION 
Energy requirements of irrigated crops in the Western United 
States. Miscellaneous report, 4:26975 (PB-282858) 
IRRIGATION/SOLAR WATER PUMPS 
Solar-powered irrigation systems study: technical summary report. 
Volume II. Agricultural energy and fuel price projections for 
Arizona, California, Kansas, Nebraska, New Mexico, and Texas, 
4:26067 (SAN-1101/PA2-26) 
ISABELLE STORAGE RINGS/CONSTRUCTION 
ISABELLE, 4:27628 (BNL-25488) 
ISABELLE STORAGE RINGS/DESIGN 
ISABELLE, 4:27628 (BNL-25488) 
ISABELLE STORAGE RINGS/RESEARCH PROGRAMS 
Two superconducting storage rings: ISABELLE, 4:27627 (BNL- 
24934) 
ISABELLE STORAGE RINGS/VACUUM SYSTEMS 
Performance of vacuum components operating at 1 x 10" torr, 
4:27623 (BNL-24980) 
ISCHEMIA/BIOLOGICAL EFFECTS 
Sequential ['*°I]-o-iodohippurate renograms from rabbit kidneys 
after temporary renal ischemia, 4:28018 
ISOTOPE DATING/ACCURACY 
Radioisotope dating with accelerators, 4:25717 
ISRAEL/INSOLATION 
Study of spectral correlations at Jerusalem and Washington, 
4:25815 (CONF-730747-(E)) 
ISRAEL/TECTONICS 
Late holocene tectonic activity along the margins of the Sinai 
subplate, 4:28178 
ISX TOKAMAK/FUEL INJECTION SYSTEMS 
Pneumatic hydrogen pellet injection system for the ISX tokamak, 
4:28543 (ORNL/TM-6598) 
ISX TOKAMAK/PLASMA DIAGNOSTICS 
Langmuir probe measurements of the scrape-off plasma in ISX-A, 
4:28465 (ORNL/TM-6621) 
ISX TOKAMAK/REACTOR FUELING 
Hydrogen-pellet fueling experiments on the ISX-A tokamak, 
4:28547 
ITERATIVE METHODS 
Inverse iteration: an alternative form, 4:28636 
IUDR 
See IODODEOXYURIDINE 
IUS 
See TOTAL ENERGY SYSTEMS 


KANSAS/SOLAR ENERGY 


J 


JABILUKA DEPOSIT/GEOLOGY 
Geologic setting and relevant exploration features of the Jabiluka 
uranium deposits, 4:25540 
JACOBIAN FUNCTION 
Product formulas and Nicholson-type integrals for Jacobi 
functions. I. Summary of results, 4:28634 
JAMAICA/PEAT 
Possible use of tropical peats as fuel: an example from Jamaica, 
4:26771 
JAPAN/RADIATION MONITORING 
Monitoring of marine sediments, 4:27935 (KURRI-TR-154) 
JAPAN HTR 
See HTR REACTOR 
JET DRILLS 
See also DRILL BITS 
NOZZLES 
Borehole drilling for bolts by means of extremely compressed 
water jets, 4:27476 
JET DRILLS/DESIGN 
Method and apparatus for water jet drilling of rock (Patent), 
4:27473 
JET ENGINE FUELS/CHEMICAL ANALYSIS 
Relation between fuel properties and chemical composition--1. Jet 
fuels from coal, oil shale and tar sands, 4:25534 
JET ENGINE FUELS/COMBUSTION HEAT 
Enthalpies of combustion of exo-THDC, RJ-4, isomerized RJ-4, 
and JP-9. Interim report, 4:25476 (AD-A-056024) 
JET ENGINE FUELS/DEREGULATION 
Findings and views concerning the exemption of kerojet fuels 
from the mandatory petroleum allocation and price regulations, 
4:25459 (DOE/ERA-0023) 
JET ENGINE FUELS/PHYSICAL PROPERTIES 
Relation between fuel properties and chemical composition--1. Jet 
fuels from coal, oil shale and tar sands, 4:25534 
JET ENGINE FUELS/PRODUCTION 
Computer model for refinery operations with emphasis on jet fuel 
production Volume III. Detailed systems and programming 
documentation. Final report, 4:25417 (N-78-25235) 
JET REACTORS/CONTROL SYSTEMS 
Codas--the JET control = data acquisition system (Joint 
European Torus.), 4:28521 
JET REACTORS/DATA ACQUISITION SYSTEMS 
Codas--the JET control and data acquisition system (Joint 
European Torus.), 4:28521 
JFT-2 TOKAMAK/IMPURITIES 
Scaling for scrape-off layer plasma in tokamak, 4:28525 (JAERI- 
M-7457) 
JFT-2 TOKAMAK/SCALING LAWS 
Scaling for scrape-off layer plasma in tokamak, 4:28525 (JAERI- 
M-7457) 


JOINTS 
See also BRAZED JOINTS 
WELDED JOINTS 
JOINTS/ULTRASONIC TESTING 
Determine bond strength by ultrasonic measurement, 4:27536 
(CONF-7804109-) 
JOSEPH M. FARLEY-1 REACTOR 
See FARLEY-] REACTOR 
JOSEPHSON JUNCTIONS/FLUCTUATIONS 
Experimental results and analysis of structural fluctuations in 
photosensitive Josephson junctions, 4:27463 
JUNCTIONS 
See JOINTS 
JUPITER PLANET/PLASMA SHEET 
On the plasma sheet in Jupiter's dawn magnetodisc. Progress 
report, 4:28227 (AD-A-057348) 


K 


K01 
See KAONS NEUTRAL SHORT-LIVED 
K-1420 RESONANCES/PARTICLE PRODUCTION 
Meson-resonance production in p-p interactions at 53-GeV (c.m.) 
energy, 4:28331 
KANSAS/GEOLOGIC STRUCTURES 
Origin of surface lineaments in Nemaha County, Kansas, 4:28167 
(NUREG/CR-0321) 
KANSAS/SOLAR ENERGY 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 





KANSAS/WATER RESOURCES 


Solar energy activities in Kansas (Survey), 4:26032 
KANSAS/WATER RESOURCES 
Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins region. Project completion report 1 March 
1973-28 February 1975, 4:27885 (PB-282563) 
KANSAS/WIND POWER 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
KAOLIN/SEPARATION PROCESSES 
Soil components that influence the chemical behavior of °° Pu, 
4:27872 (UCLA-12-1159) 
KAOLINITE/SORPTIVE PROPERTIES 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809 100-1) 
KAON NEUTRAL REACTIONS/COHERENT SCATTERING 
Precise coherent K/sub S/ regeneration amplitudes for C, Al, Cu, 
Sn, and Pb nuclei from 20 to 140 GeV/c and their 
interpretation, 4:28334 
KAON NEUTRAL REACTIONS/TOTAL CROSS SECTIONS 
K/sub L/-nucleus total cross sections between 30 and 150 GeV: 
Quantitative evidence for inelastic screening, 4:28333 
KAON-NUCLEON INTERACTIONS 
See also KAON-PROTON INTERACTIONS 
KAON-NUCLEON INTERACTIONS/COHERENT 
SCATTERING 
Precise coherent K/sub S/ regeneration amplitudes for C, Al, Cu, 
Sn, and Pb nuclei from 20 to 140 GeV/c and their 
interpretation, 4:28334 
KAON-PROTON INTERACTIONS/TOTAL CROSS SECTIONS 
Study on a new tabulation of kaon-proton total cross sections 
(Errors, dispersion relations 0.245 to 6.0 GeV/c), 4:28335 
KAONS/SEMILEPTONIC DECAY 
New, generalized Cabbibo fit and application to quark mixing 
angles in the sequential Weinberg-Salam model, 4:2834 
KAONS NEUTRAL SHORT-LIVED/ELECTROPRODUCTION 
K® production in e* e~ annihilation (3.4 to 7.6 GeV, 3.4 to 7.6 
GeV), 4:28317 
KAWASAKI-HITACHI TRAINING REACTOR 
See HTR REACTOR 
KERNKRAFTWERK WUERGASSEN 
See WUERGASSEN REACTOR 
KEROGEN/INFRARED SPECTRA 
Infrared study of the evolution of kerogens of different origins 
during catagenesis and pyrolysis, 4:25530 
KIDNEYS/BIOCHEMICAL REACTION KINETICS 
Induction of aryl hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 
KIDNEYS/PATHOLOGICAL CHANGES 
Sequential ['*°I]-o-iodohippurate renograms from rabbit kidneys 
after temporary renal ischemia, 4:28018 
KIDNEYS/SCINTISCANNING 
Sequential ['*°I]-o-iodohippurate renograms from rabbit kidneys 
after temporary renal ischemia, 4:28018 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINK INSTABILITY/STABILIZATION 
Feedback stabilization of kink instability in TO-1 tokamak, 4:28505 
(PPPL-trans-126) 
KISLOGUBSK POWER PLANT/SPECIFICATIONS 
Power from the tides, 4:26152 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOPPERS PROCESS/COMMERCIALIZATION 
Technical and economic aspects of the Shell/Koppers coal 
gasification process (Shell-Koppers process), 4:25170 (AED- 
Conf-77-565-001) 
KOPPERS PROCESS/PILOT PLANTS 
Technical and economic aspects of the Shell/Koppers coal 
gasification process (Shell-Koppers process), 4:25170 (AED- 
Conf-77-565-001) 
KOPPERS-TOTZEK PROCESS/COMPARATIVE 
EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
KOPPERS-TOTZEK PROCESS/ECONOMICS 
Koppers-Totzek process in coal chemistry, 4:25218 
KOREA (SOUTH) 
See REPUBLIC OC" KOREA 
KRSKO REACTOR/CONSTRUCTION 
Translations on Eastern Europe, 4:26326 (JPRS-72194) 
KRSKO REACTOR/REACTOR SITES 
Translations on Eastern Europe, 4:26326 (JPRS-72194) 
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KRYPTON/ADSORPTION 
Krypton absorption in liquid CO2 (KALC): effects of the minor 
components Nz, CO, and Xe, 4:25644 (ORNL/TM-6270) 
KRYPTON/ATOM-ATOM COLLISIONS 
Measurement of the U-Kr momentum transfer cross section using 
crossed molecular beams, 4:28275 
KRYPTON/PROTON REACTIONS 
Nuclear fragment emission in high-energy p-Xe and p-Kr 
collisions and a description of their production mechanism, 
4:28385 
KRYPTON ISOTOPES/ISOTOPE RATIO 
Iodine-129 in thyroids and tellurium isotopes in meteorites by 
neutron activation analysis, 4:28097 (COO-2450-1) 
KUWAIT/INSOLATION 
Attempts at mapping the solar intensity-distribution for the 
Arabian Peninsula, 4:25816 (CONF-730747-(E)) 


L 


LABORATORY ANIMALS/BIOLOGICAL RADIATION 
EFFECTS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
LABORATORY ANIMALS/EXPOSURE CHAMBERS 
System for exposure of animals to nitrogen dioxide, 4:28138 (LF- 
58 


LACTATE DEHYDROGENASE/BIOCHEMICAL REACTION 
KINETICS 


Early damage indicators in the lung. I. Lactate dehydrogenase 
activity in the airways, 4:28140 (LF-58) 

Early damage indicators in the lung. II. Biochemical and 
cytological response of the lung to lavage with metal salts, 
4:28141 (LF-58) 

LACTATION/BIOLOGICAL EFFECTS 

Effects of age, season, and reproductive activity on hemograms of 

female Hereford cattle, 4:28036 
LAKE ERIE/CONTAMINATION 

Distribution of cesium-137 in Lake Erie, 4:27932 (ANL-77- 
65(Pt.3)) 

LAKE MICHIGAN/COLLOIDS 

Colloidal material in Lake Michigan (Uv radiation), 4:27894 
(ANL-77-65(Pt.3)) 

LAKE MICHIGAN/CONTAMINATION 

Seasonal cycling of plutonium in the water column of Lake 
Michigan, 1975-1977, 4:27928 (ANL-77-65(Pt.3)) 

Study of the occurrence of multiple oxidation states of plutonium 
in natural water systems, 4:27930 (ANL-77-65(Pt.3)) 

LAKE MICHIGAN/THERMAL EFFLUENTS 

Analyses of echo-location data from power plant studies, 4:27939 
(ANL-77-65(Pt.3)) 

LAKE MICHIGAN/WATER POLLUTION 

Characterization of the chemical environment in the interstitial 
water of Lake Michigan sediments, 4:27896 (ANL-77-65(Pt.3)) 

Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 

Reactions of cadmium in Lake Michigan: kinetics and equilibria 
(Uv radiation), 4:27893 (ANL-77-65(Pt.3)) 

LAKES 
See also LAKE ERIE 
LAKE MICHIGAN 
LAKES/CONTAMINATION 

Comparison of the concentrations of fallout-derived plutonium in 
a series of freshwater lakes (Th-232), 4:27929 (ANL-77-65(Pt.3)) 

Radiological and Environmental Research Division annual report, 
ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 

LAKES/POLLUTION 

Radiological and Environmental Research Division annual report, 

ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 
LAKES/SEDIMENTS 

Fluvial sediment study of Fishtrap and Dewey Lakes drainage 

basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 
LAKES/WATER POLLUTION 

Zooplankton responses to cadmium enrichment in large enclosures 
in Canada’s experimental lakes area, Lake 223 (Cd-115m, tritium 
tracer techniques), 4:27892 (ANL-77-65(Pt.3)) 

LAKES/WATER QUALITY 

Fluvial sediment study of Fishtrap and Dewey Lakes drainage 

basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 
LAMPF LINAC/BEAM PROFILES 

Beam tomography or ART in accelerator physics (Current density 

profiles), 4:27612 (LA-7498-MS) 
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LAND RECLAMATION/PLANNING 

Integrated mined area reclamation and land use planning: the 
Fulton County case: a workshop synopsis, 4:25269 (ANL/LRP- 
TM-13) 

LAND RECLAMATION/REVEGETATION 

Macoupin County revegetation research: preliminary progress 
report for the 1977 growing season, 4:27876 (ANL/LRP-TM- 
10) 

Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 

Yield study of the reforestation stand in the recultivation area of 
the Bayerische Braunkohlen-Industrie AG in Wackersdorf/ 
Oberpfalz, 4:25273 

LAND RECLAMATION/WASTE PRODUCT UTILIZATION 

Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 

LAND USE/ECONOMIC IMPACT 

State of Rhode Island Coastal Management Program and final 

environmental impact statement, 4:27956 (PB-283424) 
LAND USE/EVALUATION 

U.S. agricultural production in relation to alternative water, 

environmental, and export policies, 4:26970 (PB-282982) 
LAND USE/PLANNING 

Social policy and normative theories of town planning: the 

implications of planning policies and legislation, 4:26674 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 

Multielement analysis of river water, 4:27909 

Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 

LANTHANUM/ADSORPTION 

Sorption behavior of trivalent actinides and rare earths on clay 

minerals, 4:25659 (CONF-7809 100-1) 
LANTHANUM ALLOYS/CHEMICAL BONDS 
Some fundamental aspects of the electrochemical storage of 
hydrogen in LaNis alloys, 4:27239 
LANTHANUM ALLOYS/HYDROGEN STORAGE 
Method for the intermediate storage of hydrogen (Patent), 4:25747 
LANTHANUM ALLOYS/PHASE DIAGRAMS 

Use of acoustical emission in determining the phase diagrams of 
hydrides (Pressure up to 3000 psi and temperatures from 23 to 
150°C), 4:27111 

LANTHANUM COMPOUNDS/ELECTRIC CONDUCTIVITY 

Electrolytes for the high temperature fuel cell; experimental and 

theoretical studies of the perovskite LaAlOs, 4:26841 
LANTHANUM IONS/PHOTOELECTRON SPECTROSCOPY 
Multicomponent structure of the 4d orbital in X-ray photoelectron 
spectra of the lanthanum (III) ion, 4:27288 
LANTHANUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Study on the room temperature phase of LaNbO, crystals, 4:27251 
LANTHANUM OXIDES/ELECTRONIC STRUCTURE 
Multicomponent structure of the 4d orbital in X-ray photoelectron 
spectra of the lanthanum (III) ion, 4:27288 
LANTHANUM OXIDES/LATTICE PARAMETERS 
Study on the room temperature phase of LaNbO, crystals, 4:27251 
LANTHANUM SELENIDES/SUPERCONDUCTIVITY 

Moessbauer studies of ternary superconductors, 4:27165 (CONF- 

780868-2) 
LASER FUSION REACTORS 

See also HYLIFE CONVERTER 
LASER FUSION REACTORS/DESIGN 

Preliminary design and neutronic analysis of a laser fusion driven 
actinide waste burning hybrid reactor, 4:25715 

LASER FUSION REACTORS/DEUTERIUM TARGET 

New technique for fabricating cryogenic laser-fusion targets using 

cold-gas jets, 4:25709 
LASER FUSION REACTORS/FIRST WALL 

Response of a lithium fall to an inertially confined fusion 
microex;losion, 4:28564 (UCRL-80562) 

LASER FUSION REACTORS/MATERIALS HANDLING 

Laser Fusion: status, future, and tritium control, 4:28570 (UCRL.- 
81946) 

LASER FUSION REACTORS/PLASMA DIAGNOSTICS 

Laser fusion diagnostics, 4:28566 (UCRI.-81099(Rev.1)) 

LASER FUSION REACTORS/RADIOACTIVE WASTE 

DISPOSAL 

Preliminary design and neutronic analysis of a laser fusion driven 
actinide waste burning hybrid reactor, 4:25715 


LASER-PRODUCED PLASMA/X-RAY SPECTRA 


LASER FUSION REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
Inertial confinement fusion and long-term nuclear waste 
management, 4:25714 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Annual report to the Laser Facility Committee 1978, 4:28562 (RL- 
78-039) 
LASER FUSION REACTORS/TARGET CHAMBERS 
Conceptual design considerations and neutronics of lithium fall 
laser fusion target chambers, 4:28565 (UCRL-80782) 
LASER FUSION REACTORS/TARGETS 
Technology of solid-fuel-layer targets for laser-fusion experiments, 
4:28572 
LASER FUSION REACTORS/TECHNOLOGY ASSESSMENT 
Assessment of laser-driven fusion, 4:28576 
LASER FUSION REACTORS/TRITIUM TARGET 
New technique for fabricating cryogenic laser-fusion targets using 
cold-gas jets, 4:25709 
LASER ISOTOPE SEPARATION 
High atomic weight isotope separator (Patent), 4:25719 
LASER MATERIALS/OPTICAL PROPERTIES 
Optical materials characterization. Technical report 1 August 
1977-31 January 1978, 4:27494 (AD-A-056197) 
LASER MATERIALS/REFRACTIVITY 
Optical materials characterization. Technical report 1 August 
1977-31 January 1978, 4:27494 (AD-A-056197) 
LASER MATERIALS/THERMAL EXPANSION 
Optical materials characterization. Technical report 1 August 
1977-31 January 1978, 4:27494 (AD-A-056197) 
LASER MIRRORS/COOLING SYSTEMS 
Analysis and testing of a heat pipe mirror for lasers, 4:27529 
LASER RADIATION/SCATTERING 
Effect of double scattering on critical fluid Rayleigh linewidth 
measurements, 4:28295 
LASER TARGETS/CONTROL SYSTEMS 
Guidance system for laser targets (Patent), 4:28573 
LASER TARGETS/ELECTROHYDRODYNAMICS 
Techniques to control and position laser targets. Final report, 
4:25707 (UCRL-13932) 
LASER TARGETS/FABRICATION 
Cryogenic laser fusion target materials, 4:25706 (LA-UR-79-101) 
Fabrication and delivery of cryogenic targets for laser fusion 
experiments, 4:25708 (UCRL-80877) 
New method for producing cryogenic laser fusion targets, 4:25710 
Techniques to control and position laser targets. Final report, 
4:25707 (UCRL-13932) 
LASER TARGETS/RADIATION PRESSURE 
Pressure ionization in laser-fusion target simulation, 4:28568 
(UCRL-81336) 
LASER-PRODUCED PLASMA 
System for the production of plasma (Patent), 4:28574 
LASER-PRODUCED PLASMA/ELECTRON DRIFT 
Suprathermal electron transport in a laser plasma - First part: 
General approach, 4:28558 (CEA-R-4898(Pt.1)) 
LASER-PRODUCED PLASMA/ENERGY TRANSFER 
Study of interaction and heating mechanisms in a deuterium laser 
created plasma, 4:28447 (CEA-R-4899) 
LASER-PRODUCED PLASMA/LOSS CONE INSTABILITY 
Magnetic mirror confinement of laser-produced LiH plasmas, 
4:28457 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Megagauss magnetic field profiles in laser produced plasmas, 
4:28452 (RL-78-036) 
LASER-PRODUCED PLASMA/PLASMA CONFINEMENT 
Magnetic mirror confinement of laser-produced LiH plasmas. 
4:28457 
LASER-PRODUCED PL.ASMA/PLASMA DENSITY 
Impact of nonequilibrium ionization and recombination processes 
on the evaluation of laser-produced plasmas, 4:28466 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Impact of nonequilibrium ionization and recombination processes 
on the evaluation of laser-produced plasmas, 4:28466 
LASER-PRODUCED PLASMA/PLASMA INSTABILITY 
Qualitative aspects of underdense magnetic fields in laser-fusion 
plasmas, 4:28459 
LASER-PRODUCED PL.ASMA/PLASMA SIMULATION 
Qualitative aspects of underdense magnetic fields in liser-fusion 
plasmas, 4:28459 
L.ASER-PRODUCED PIL ASMA/RADIATION PRESSURE 
Pressure ionization in laser-fusion target simulation. 4.28568 
(UCRL.-81336) 
L.ASER-PRODUCED PI ASMA/RAYLEIGH-TAYELOR 
INSTABILITY 
Magnetic field generation by the Rayleigh- Paylor instability 
4:28489 
L ASER-PRODUCED PI ASMA/X-RAY SPECTRA 
Time-resolved suprathermal x-rays. 4:28490 (UCRE S473) 





LASER-RADIATION HEATING 


LASER-RADIATION HEATING 
Study of interaction and heating mechanisms in a deuterium laser 
created plasma, 4:28447 (CEA-R-4899) 
LASER-RADIATION HEATING/ANISOTROPY 
Qualitative aspects of underdense magnetic fields in laser-fusion 
plasmas, 4:28459 
LASER-RADIATION HEATING/RESONANCE ABSORPTION 
Qualitative aspects of underdense magnetic fields in laser-fusion 
— 4:28459 


RS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
Long-path monitoring with tunable lasers, 4:27809 
LASERS/ALIGNMENT 
Alignment system for lasers (Patent), 4:27510 
LASERS/AMPLIFIERS 
Analysis and design of optically pumped far infrared oscillators 
and amplifiers. Final report, 15 April 1974-15 April 1978, 
4:27503 (N-78-25893) 
LASERS/BREAKDOWN 
Thermal blooming and air breakdown interaction for pulsed high 
energy lasers, 4:27497 (AD-A-056480) 
LASERS/CAVITY RESONATORS 
Unstable resonators for Army laser designators, 4:27495 (AD-A- 
056432) 
LASERS/DESIGN 
CW Brillouin ring laser (Patent), 4:27512 
Double-confined multiple anode hollow cathode laser (Patent), 
:27515 


Laser capable of producing a frequency standard (Patent), 4:27506 
LASERS/EMISSION SPECTRA 
Optically pumped far infrared lasers. Final report 1 March 1975-28 
February 1978, 4:27493 (AD-A-055998) 
LASERS/ENERGY TRANSFER 
Thermal blooming and air breakdown interaction for pulsed high 
energy lasers, 4:27497 (AD-A-056480) 
LASERS/HARMONICS 
Hysteresis effect in second-harmonic generation in a laser, 4:27524 
LASERS/MEASURING INSTRUMENTS 
Application of laser technology to atmospheric monitoring, 
4:27807 
LASERS/MIRRORS 
Handbook of optical testing methods for diamond-turned mirrors, 
4:27716 (Y/DA-8005) 
LASERS/OPTICAL PUMPING 
Optically pumped far infrared lasers. Final report 1 March 1975-28 
February 1978, 4:27493 (AD-A-055998) 
LASERS/OSCILLATORS 
Analysis and design of optically pumped far infrared oscillators 
and amplifiers. Final report, 15 April 1974-15 April 1978, 
4:27503 (N-78-25893) 
LASERS/Q-SWITCHING 
Chirped acousto-optic Q switch (Patent), 4:27514 
LASERS/REVIEWS 
Stabilized lasers and precision measurements, 4:27509 
LASERS/SPECTROSCOPY 
Coherent anti-Stokes Raman scattering in gases, 4:27813 
LASERS/TECHNOLOGY UTILIZATION 
Laser monitoring techniques for trace gases, 4:27808 
LASERS/TRAVELLING WAVES 
Theory of the frequency nonreciprocity of the oppositely 
traveling waves in a ring laser with plane mirrors, an iris, and a 
spatially nonuniform medium, 4:27520 
LASERS/USES 
Infrared diagnostics for near-millimeter wave sources, 4:27498 
(AD-A-056484) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAVAGE/BIOLOGICAL EFFECTS 
Proliferative response to lung lavage, 4:28035 (LF-58) 
LAVAGE/EFFICIENCY 
Influence of lavage therapy on the distribution patterns of inhaled, 
relatively insoluble particles in the lung, 4:28108 (LF-58) 
LAVAGE/RESPONSE MODIFYING FACTORS 
Alteration by lung lavage of the biological effects from inhalation 
of a relatively insoluble form of '"*Ce by beagle dogs, 4:28091 
(LF-58) 
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LAVAGE/THERAPY 
Influence of lavage therapy on the distribution patterns of inhaled, 
relatively insoluble particles in the lung, 4:28108 (LF-58) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
H-Division quarterly report. July-September 1978, 4:27058 
(UCRL-50028-78-3) 
LEAD/ABSORPTION SPECTROSCOPY 
Determination of lead in aqueous solutions by the Delves Cup 
technique and flameless atomic absorption spectrometry, 
4:27924 
Flameless atomic absorption determinations of cadmium, lead, and 
manganese in particle size fractionated aerosols, 4:27821 
Multielement analysis in rainwater, 4:27799 
LEAD/BIOLOGICAL EFFECTS 
Cellular and molecular ak of lead. III. Effect of lead on 
heme synthesis (5°Fe, '*C), 4:28121 
LEAD/CHEMICAL ANALYSIS 
Use of a gas chromatograph-microwave plasma detector for the 
detection of alkyl lead and selenium compounds in the 
atmosphere, 4:27833 
LEAD/ECOLOGICAL CONCENTRATION 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
LEAD/ELECTRON-ATOM COLLISIONS 
Spectral dependence of the photocoloring process for 
photochromic spiropyranes, 4:28284 
LEAD/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
LEAD/ENVIRONMENTAL TRANSPORT 
Relative availability of selected trace elements from coal fly ash 
and Lake Michigan sediment, 4:27895 (ANL-77-65(Pt.3)) 
LEAD/ION COLLISIONS 
Impact-parameter-de pendent i inner-shell vacancy production in 
0.7-2.7 MeV/amu **sNi collisions with 25Mn, soSn, and s2Pb, 
4:28281 
LEAD/ION SELECTIVE ELECTRODE ANALYSIS 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
LEAD/KAON NEUTRAL REACTIONS 
K/sub L/-nucleus total cross sections between 30 and 150 GeV: 
Quantitative evidence for inelastic screening, 4:28333 
Precise coherent K/sub S/ regeneration amplitudes for C, Al, Cu, 
Sn, and Pb nuclei from 20 to 140 GeV/c and their 
interpretation, 4:28334 
LEAD/MATERIALS RECOVERY 
Process for the recovery of lead from scrapped lead batteries 
(Patent), 4:27004 
LEAD/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA’s central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
LEAD/PHOTON TRANSPORT 
Gamma-ray dose rate conversion and buildup factors (1 to 10 
MeV), 4:28412 
LEAD/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
LEAD/STANDARDS 
Working reference materials for lead contamination analyses of air 
and water, 4:27858 
LEAD/THERMODYNAMIC PROPERTIES 
Thermodynamic characterization of liquid metals at high 
temperature by isobaric expansion measurements, 4:27170 
(UCRL-80114) 
LEAD/TOXICITY 
Cellular and molecular toxicology of lead. I. Effect of lead on 
cultured cell proliferation, 4:28120 
LEAD/TRANSITION TEMPERATURE 
Superconductivity of granulated composite samples, 4:27185 
LEAD 206 TARGET/HELIUM 3 REACTIONS 
Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR-78-3125) 
LEAD 208/GIANT RESONANCE 
New giant resonances, 4:28397 
LEAD 210/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978. 4:27936 
(NUREG/CR-0576) 
LEAD 210/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
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Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
LEAD 210/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

LEAD 214/MONITORING 

Optimizing measurement sensitivity to facilitate monitoring 

environmental levels of Rn-daughter concentrations, 4:27844 
LEAD 214/RADIOECOLOGICAL CONCENTRATION 
Optimizing measurement sensitivity to facilitate monitoring 
environmental levels of Rn-daughter concentrations, 4:27844 
LEAD COMPOUNDS/CHEMICAL REACTION YIELD 
Mixed-valency lead oxyiodide, 4:27346 
LEAD COMPOUNDS/QUANTITATIVE CHEMICAL 

ANALYSIS 

X-ray identification and semi-quantification of toxic lead 
compounds emitted into air by smelting operations, 4:27820 

LEAD COMPOUNDS/STRUCTURAL CHEMICAL ANALYSIS 

Mixed-valency lead oxyiodide, 4:27346 

LEAD IODIDES/CHEMICAL REACTIONS 
Mixed-valency lead oxyiodide, 4:27346 
LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES/CHEMICAL REACTIONS 
Mixed-valency lead oxyiodide, 4:27346 
LEAD SULFIDES/ELECTRON-PHONON COUPLING 

Soft mode behavior of the high-superconducting transition 
temperature Sn- and Pb-ternary molybdenum sulfides (2 to 
400°K), 4:27113 

LEAD SULFIDES/MAGNETIC SUSCEPTIBILITY 

Soft mode behavior of the high-superconducting transition 

= erature Sn- and Pb-ternary molybdenum sulfides (2 to 
400°K), 4:27113 
LEAD SULFIDES/SPECIFIC HEAT 
Soft mode behavior of the high-superconducting transition 
pos ge Sn- and Pb-ternary molybdenum sulfides (2 to 
K), 4:27113 
LEAD’ TELLURIDES/THERMOELECTRIC PROPERTIES 
Thermoelectric properties of composite materials, 4:27274 
LEAD-ACID BATTERIES/CHARGE STATE 
State of charge monitor for sealed lead-acid cells, 4:26642 (ATR- 
78(8114)-2) 
LEAD-ACID BATTERIES/CLOSURES 
Storage battery with recombination catalyst (Patent), 4:26654 
Vented battery cap (Patent), 4:26653 
LEAD-ACID BATTERIES/CONTAINERS 
Lead storage battery (Patent), 4:26659 
LEAD-ACID BATTERIES/ECONOMICS 

Peak-load compensation with lead batteries: an economical 
solution for power up to 10 MW (In German), 4:26228 (AED- 
CONF-78-155-014) 

LEAD-ACID BATTERIES/MANUFACTURING 

Water activatable, lead-acid storage battery and method for 

manufacturing same (Patent), 4:26631 
LEAD-ACID BATTERIES/PLATES 

Electrochemical system using conductive plastic (Patent; plate 

substrate), 4:26655 
LEAD-ACID BATTERIES/RECYCLING 

Process for the recovery of lead from scrapped lead batteries 

(Patent), 4:27004 
LEAK DETECTORS/PERFORMANCE TESTING 

Sodium ionization detector response to extraneous materials 

(LMFBR), 4:26369 (ETEC-78-18) 
LEAST SQUARE FIT/COMPUTER CODES 

Least squares spline surface fitting program using B-splines, 

4:28621 (UCID-17807) 
LEAVES/PHOTOSYNTHESIS 

The effect of cadmium on net photosynthesis, transpiration, and 

dark respiration of excised silver maple leaves, 4:28133 
LECITHINS/OPTICAL PROPERTIES 

Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 

LECITHINS/POLARIZABILITY 

Optical constants and dispersion equations of lecithin, cholesterol, 
fucose, and chloroform: measurements in vacuum-ultraviolet to 
visible wavelength regions, 4:27358 

LEIBSTADT REACTOR/CONSTRUCTION 

Leibstadt 940 MW nuclear power station, 4:26316 

LEIBSTADT REACTOR/SPECIFICATIONS 
Leibstadt 940 MW nuclear power station, 4:26316 


LIGHT 


LEISURE TIME ACTIVITIES/ENERGY CONSERVATION 
Energy conservation: policy issues and end-use scenarios of 
savings potential, 4:26722 (LBL-7896(Pt.1)) 
LENSES/FABRICATION 
Development and fabrication of a concentrating solar collector 
subsystem. Second quarterly report, 4:26083 (DOE/NASA/ 
CR-150712) 
LENSES/OPTICAL PROPERTIES 
Heliotechnical collectors on the base of paraboloid of revolution: 
optical calculation and energetic possibilities, 4:26068 (CONF- 
730747-(E)) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
LEPTONS/MULTIPLETS 
Primitive particle model, 4:28352 (ORO-3992-348) 
LEUKEMIA/CHROMOSOMAL ABERRATIONS 
Further evidence for a non-random chromosomal abnormality in 
acute promyelocytic leukemia, 4:27992 
LEUKEMIA/DIAGNOSIS 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
LEUKEMIA/KARYOTYPE 
Correlation of clinical findings with quinacrine-banded 
chromosomes in 90 adults with acute nonlymphocytic leukemia, 
4:27988 
LEUKEMIA/SURVIVAL TIME 
Correlation of clinical findings with quinacrine-banded 
chromosomes in 90 adults with acute nonlymphocytic leukemia, 
4:27988 
LEUKOCYTES 
See also LYMPHOCYTES 
LEUKOCYTES/CELL PROLIFERATION 
Culture of normal human blood cells in diffusion chamber systems. 
I. Granulocyte survival and proliferation (X radiation, mice), 


4:28065 
LEUKOCYTES/CHROMOSOMES 
Interspecific comparisons of the sensitivity to chromosome 
aberration production by x rays (Comparative in vitro 
radiosensitivity of leukocyte chromosomes from mice to man), 
4:28051 (CONF-781090-1) 
LEUKOCYTES/SURVIVAL TIME 
Culture of normal human blood cells in diffusion chamber systems. 
I. Granulocyte survival and proliferation (X radiation, mice), 
4:28065 
LEVITATED TRAINS/COMPARATIVE EVALUATIONS 
Technical alternatives for a MAGLEV system, 4:26960 
LEVITATED TRAINS/SAFETY ENGINEERING 
Emergency gliding device for a magnetically suspended railway 
(Patent), 4:27043 
Magnetically suspended railway (Patent), 4:27044 
LICENSING 
See also REACTOR LICENSING 
LICENSING/LEGAL ASPECTS 
Voerde decision of the Federal administrative court, 4:26232 
LIDAR 
See OPTICAL RADAR 
LI-DRIFTED GE DETECTORS/DATA PROCESSING 
IAEA intercomparison of methods for processing Ge(Li) gamma- 
ray spectra, 4:27668 
LI-DRIFTED GE DETECTORS/PERFORMANCE 
Application of Ge(Li) spectrometers to corrosion-electrochemical 
investigations, 4:27660 
LI-DRIFTED GE DETECTORS/SENSITIVITY 
Application of Ge(Li) spectrometers to corrosion-electrochemical 
investigations, 4:27660 
LIFE CYCLE/TEMPERATURE EFFECTS 
Temperature adaptation in the freshwater snail, Helisoma trivolvis 
(Say), in an artifically heated reservoir in the southeastern 
United States (Effects of thermal effluents from nuclear 
production reactor at Savannah River Plant on Par Pond), 
4:28111 
LIFE SPAN/BIOLOGICAL EVOLUTION 
Longevity and aging in vertebrate evolution, 4:28000 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Accelerated aging in combined stress environments (Combined 
radiation and temperature effects on aging (survival) of Bacillus 
subtilis), 4:28049 
LIFE SPAN/GENETICS 
Longevity and aging in vertebrate evolution, 4:28000 
LIFE SPAN/TEMPERATURE EFFECTS 
Accelerated aging in combined stress environments (Combined 
radiation and temperature effects on aging (survival) of Bacillus 
subtilis), 4:28049 
LIGHT 
See VISIBLE RADIATION 
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LIGHT NUCLEI/CARBON 12 REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
LIGHT NUCLEI/HEAVY ION REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
LIGHT NUCLEI/OXYGEN 16 REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
LIGHT NUCLEI/PION REACTIONS 
Axial currents in nuclei: The Gamow-Teller matrix element, 
4:28400 
LIGHTING SYSTEMS 
Daylighting design for the Energy Efficient Office Building 
Competition, 4:26947 
LIGHTING SYSTEMS/CONTROL EQUIPMENT 
Light switch in buildings, 4:26871 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Planning and design of indoor lighting, 4:26883 
LIGHTING SYSTEMS/ENERGY EFFICIENCY 
Remarks on the application of sodium vapor discharge lamps to 
street lighting, 4:26965 
LIGHTING SYSTEMS/SWITCHES 
Light switch in buildings, 4:26871 
LIGNITE/COMBUSTION 
Combustion of low grade coal (By country; 1975 and 1976; 125 
references), 4:25344 
Inorganic constituents in an experimental fluidized bed coal 
combustor exhaust stream, 4:27754 (LF-58) 
LIGNITE/DESULFURIZATION 
Coal desulfurization by low temperature chlorinolysis, phase 1. 
Final report, 6 July-6 November 1977, 4:25160 (N-78-25533) 
LIGNITE/DEVOLATILIZATION 
Effects of temperature and time on the swelling of pulverized coal 
particles, 4:25248 (CONF-780417-) 
LIGNITE/FLUIDIZED-BED COMBUSTION 
Combustion of low grade coal (By country; 1975 and 1976; 125 
references), 4:25344 
LIGNITE/PRODUCTION 
Combustion of low grade coal (By country; 1975 and 1976; 125 
references), 4:25344 
LIMESTONE/REGENERATION 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
April-June 1978, 4:27562 (ANL/CEN/FE-78-5) 
LIMITERS/DESIGN 
Experimental Power Reactor, 4:28523 (ANL/FPP-78-2) 
LIMITERS/MATERIALS TESTING 
Materials experience with tokamak plasmas, 4:28582 (CONF- 
790125-23) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
STANFORD 20-GEV LINAC 
LINEAR ACCELERATORS/BEAM INJECTION 
Channel for transporting a high-current beam, 4:27621 
LINEAR ACCELERATORS/ELECTROMAGNETIC FIELDS 
Characteristics of accelerating structure with nonidentical 
resonators and narrow coupling slits, 4:27615 
LINEAR ACCELERATORS/ELECTRON BEAM INJECTION 
Injection system of the Elektronika linear accelerator, 4:27622 
LINEAR ACCELERATORS/NEUTRON DOSIMETRY 
Transport of accelerator produced neutrons in a concrete room, 
4:27626 (SLAC-PUB-2214) 
LIPIDS 
See also LIPOPROTEINS 
LIPIDS/ECOLOGICAL CONCENTRATION 
Changes in serum high density lipoproteins in women on oral 
contraceptive drugs, 4:27980 
LIPOPROTEINS/ECOLOGICAL CONCENTRATION 
Changes in serum high density lipoproteins in women on oral 
contraceptive drugs, 4:27980 
LIQUEFIED NATURAL GAS/DELIVERY 
LNG peakshaving: its role in the United States, 4:25502 
LIQUEFIED NATURAL GAS/EVAPORATION 
Electric power generation and LNG evaporation with the aid of 
gas turbines within a closed-cycle process (In German), 4:26194 
(AED-Conf-78-155-010) 
LIQUEFIED NATURAL GAS/SUPPLY AND DEMAND 
LNG - perspectives for the German natural gas supply, 4:25494 
LIQUEFIED PETROLEUM GASES/CHARGES 
Solar-powered irrigation systems study: technical summary report. 
Volume II. Agricultural energy and fuel price projections for 
Arizona, California, Kansas, Nebraska, New Mexico, and Texas, 
4:26067 (SAN-1101/PA2-26) 
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LIQUEFIED PETROLEUM GASES/QUANTITATIVE 

CHEMICAL ANALYSIS 

Apparatus and method for sour gas analysis (Patent), 4:25504 

LIQUEFIED PETROLEUM GASES/TRADE 

World Ipg forecast and implications for the U.S. Merchant 

Marine, 1978-1990, 4:25446 (PB-282306) 
LIQUID ASPHALT 

See RESIDUAL FUELS 
LIQUID FUELS/COMBUSTION 

Monodisperse spray combustion system and the measurement of 
oxides of nitrogen, 4:25477 (CONF-780417-) 

LIQUID FUELS/IGNITION 

Effect of hydrogen addition on ignition delays and flame 
propagation in spark ignition engines (Indolene), 4:27054 
(CONF-780417-) 

LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/MATHEMATICAL MODELS 
Exact hard-disk free volumes, 4:28441 
LIQUID METALS/THERMODYNAMIC PROPERTIES 
Exact hard-disk free volumes, 4:28441 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 

Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 

Liquid phase methanation pilot plant operation and laboratory 
support work. Quarterly report, January 1-March 31, 1978, 
4:25189 (FE-2036-26) 

LIQUID PHASE METHANATION PROCESS/PROCESS 

DEVELOPMENT UNITS 

Liquid phase methanation pilot plant operation and laboratory 
support work. Quarterly report, January 1-March 31, 1978, 
4:25189 (FE-2036-26) 

LIQUID SCINTILLATORS/PERFORMANCE 

Development of long-wavelength-emitting scintillators with 

improved decay time characteristics, 4:27630 
LIQUID WASTES 

See also WASTE WATER 
LIQUID WASTES/COMBUSTION 

Fluid industrial waste incinerator and its method of operation 

(Patent), 4:27008 
LIQUIDS 

See also LIQUID METALS 
LIQUIDS/DISTRIBUTION FUNCTIONS 

Application of the RISM theory to Lennard-Jones interaction site 
molecular fluids, 4:28242 

LIQUIDS/ELECTRON MOBILITY 

Response to "Parity and differentiability restrictions on the 
electric field dependence of the mobility of charged particles in 
gases and liquids”, 4:27393 

LIQUIDS/INTERMOLECULAR FORCES 
Application of the RISM theory to Lennard-Jones interaction site 
molecular fluids, 4:28242 
LIQUIDS/MATHEMATICAL MODELS 
Exact hard-disk free volumes, 4:28441 
LIQUIDS/THERMODYNAMIC PROPERTIES 
Exact hard-disk free volumes, 4:28441 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/AUGER EFFECT 

Energy-band theory of Auger line shapes: Silicon L/sub 2,3/VV 

and lithium KVV, 4:27178 
LITHIUM/ELECTRONIC STRUCTURE 

Energy-band theory of Auger line shapes: Silicon L/sub 2,3/VV 

and lithium KVV, 4:27178 
LITHIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Determination of trace and minor elements in the combustible 

fraction of urban refuse, 4:27800 
LITHIUM/VOLATILITY 
Volatilization from borosilicate glass melts of simulated Savannah 
River Plant waste, 4:25640 (DP-MS-78-13) 
LITHIUM 6/NUCLEOSYNTHESIS 
Production of A = 6 and 7 isotopes in the a + a reaction, 4:28369 
LITHIUM 6 TARGET/NEUTRON REACTIONS 

Tritium production in a sphere of ®LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA-7310) 

LITHIUM 7/NUCLEAR MAGNETIC RESONANCE 

Evaluation of solid electrolytes for high temperature lithium 
batteries: a preliminary study, 4:26651 

LITHIUM 7/NUCLEOSYNTHESIS 
Production of A = 6 and 7 isotopes in the a + a reaction, 4:28369 
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LITHIUM 7 TARGET/DEUTERON REACTIONS 
Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 (HEDL-SA-1616-FP) 
LITHIUM 7 TARGET/NEUTRON REACTIONS 
Tritium production in a sphere of ®LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA-7310) 
LITHIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Material loss and high temperature phase transition in lithium 
ferrite (1200°C in air), 4:27247 
LITHIUM DEUTERIDES/NEUTRON REACTIONS 
Tritium production in a sphere of ®LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA-7310) 
LITHIUM DEUTERIDES/NEUTRON TRANSPORT 
Tritium production in a sphere of ®LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA-7310) 
LITHIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Release-behaviour of tritium on heating irradiated UO2(Li) pellet 
in a presence of oxygen (Neutron irradiation), 4:25603 
LITHIUM HYDRIDES/CHEMICAL PREPARATION 
Complex metal hydrides. High energy fuel components for solid 
propellant rocket motors. Final report 1 March 1968-March 
1978, 4:27236 (AD-A-057764) 
LITHIUM HYDRIDES/NEUTRON REACTIONS 
Tritium production in a sphere of ®LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA-7310) 
LITHIUM IONS/AUTOIONIZATION 
Spin-dependent excitation of autoionizing states of Li produced in 
collisions with noble gas targets, 4:28273 
LITHIUM IONS/ION SOURCES 
Ion source including a pointed solid electrode and reservoir of 
liquid material (Patent), 4:28255 
LITHIUM IONS/ION-ATOM COLLISIONS 
Spin-dependent excitation of autoionizing states of Li produced in 
collisions with noble gas targets, 4:28273 
LITHIUM IONS/ION-MOLECULE COLLISIONS 
Semiclassical perturbation scattering theory: comparison of 
vibrational excitation of CO and N2 by Li*, 4:28271 
LITHIUM NITRIDES/ENTROPY 
Lithium nitride (LisN): heat capacity from 5 to 350 K and 
thermochemical properties to 1086 K, 4:27343 
LITHIUM NITRIDES/FORMATION FREE ENTHALPY 
Lithium nitride (LisN): heat capacity from 5 to 350 K and 
thermochemical properties to 1086 K, 4:27343 
LITHIUM NITRIDES/FORMATION HEAT 
Lithium nitride (LisN): heat capacity from 5 to 350 K and 
thermochemical properties to 1086 K, 4:27343 
LITHIUM NITRIDES/SPECIFIC HEAT 
Lithium nitride (LisN): heat capacity from 5 to 350 K and 
thermochemical properties to 1086 K, 4:27343 
LITHIUM OXIDES/CRYSTAL STRUCTURE 
Laser-induced fluorescence line narrowing of Eu* in lithium 
borate glass, 4:28260 (UCRL-81424) 
LITHIUM OXIDES/ION CHANNELING 
Electromigration in ion bombardment (Helium* and deuterium* ), 
4:27276 
LITHIUM OXIDES/PROTON CHANNELING 
Electromigration in ion bombardment (Helium* and deuterium* ), 
4:27276 
LITHIUM SULFATES/IONIC CONDUCTIVITY 
Evaluation of solid electrolytes for high temperature lithium 
batteries: a preliminary study, 4:26651 
LITHIUM-SULFUR BATTERIES/BATTERY SEPARATORS 
Materials for high-performance lithium aluminum/iron sulfide 
secondary batteries, 4:26643 (CONF-7811113-1) 
LITHIUM-SULFUR BATTERIES/CONNECTORS 
Materials for high-performance lithium aluminum /iron sulfide 
secondary batteries, 4:26643 (CONF-7811113-1) 
LITHIUM-SULFUR BATTERIES/MATERIALS 
Materials for high-performance lithium aluminum iron sulfide 
secondary batteries, 4:26643 (CONF-7811113-1) 
LIVER/BIOCHEMICAL REACTION KINETICS 
Induction of ary] hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 
LIVER/BIOLOGICAIL RADIATION EFFECTS 
Histological and histochemical studies of the liver of rats flown 
aboard Kosmos-690 biosatellite (Prolonged space flight has no 
effect on the mmorphological changes induced by y rays in rat 
liver). 4:28057 
LIVER/METABOLISM 
Does carcinogenic potency correlate with mutagenic potency in 
the Ames assay, 4:28113 
LIVER/MORPHOLOGICAL CHANGES 
Histological and histochemical studies of the liver of rats flown 
aboard Kosmos-690 biosatellite (Prolonged space flight has no 
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effect on the mmorphological changes induced by y rays in rat 
liver), 4:28057 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS/AIR FILTERS 
Nucleation and capture of condensible airborne contaminants in an 
aqueous scrubbing system, 4:26566 (HEDL-TME-78-82) 
LMFBR TYPE REACTORS/ATWS 
LMFBR safety and sodium boiling, 4:26548 (CONF-781022-41) 
LMFBR TYPE REACTORS/AUXILIARY SYSTEMS 

Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design. 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 

LMFBR TYPE REACTORS/BREEDING RATIO 

Performance of thorium-fueled fast breeders, 4:26390 

LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 

Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 

Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 

LMFBR TYPE REACTORS/CONTROL ELEMENTS 

Europia as a nuclear control material, 4:26487 

LMFBR TYPE REACTORS/DESIGN 
MIT LMFBR blanket research project. Quarterly progress report, 
July 1, 1978-September 30, 1978, 4:26362 (COO-2250-34) 
LMFBR TYPE REACTORS/FLOW BLOCKAGE 
LMFBR safety and sodium boiling, 4:26548 (CONF-781022-41) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Comparison of semi-statistical hot channel factor and Monte Carlo 
analyses of fuel assembly coolant temperature uncertainties, 
4:26371 (GEFR-00354) 

Electron-beam welding of fuel pin simulators to a tubesheet, 
4:26385 (ORNL/TM-6600) 

Theory and application of a quasi-Eulerian fluid element for the 
STRAW code, 4:26540 (ANL-78-100) 

LMFBR TYPE REACTORS/FUEL CANS 

Modeling the mechanical response of a degraded reactor fuel clad, 

4:27210 
LMFBR TYPE REACTORS/FUEL CYCLE 

Long-term options for the FR fuel cycle, 4:26428 

Material control in nuclear fuel fabrication facilities. Part I. Fuel 
descriptions and fabrication processes, P.O. 1236909 Final 
report, 4:25590 (UCRL-13942(Pt.1)) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Experimental investigation on air-distribution in water flowing 
through a 61-rod bundle with helical spacers, 4:26398 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, April 1-June 30, 1978, 4:26593 
(NUREG/CR-0587) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

CCB, a two-dimensional diffusion theory continuous cross-section 
burnup code for fast reactor analysis. Final report, 4:26364 
(EPRI-NP-847) 

LMFBR TYPE REACTORS/FUEL MANAGEMENT 

Critical experiments and analysis. Twenty-eighth quarterly report. 

July-September 1978, 4:26379 (GEFR-13771-28) 
LMFBR TYPE REACTORS/FUEL PARTICLES 

Hydrogen retention of (U,Pu)O/sub 2-y/, 4:27238 (ORNL/TM- 
6568) 

LMFBR TYPE REACTORS/FUEL PELLETS 

Hydrogen retention of (U,Pu)O/sub 2-y/, 4:27238 (ORNL/TM- 
6568) 

LMFBR TYPE REACTORS/FUEL PINS 

Computer analysis and control for non-destructive gamma 
scanning of LMFBR fuel pins, 4:27324 

LMFBR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
Effects of stoichiometry on cladding attack in UO2-PuQs, 4:26391 
L.MFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Some electron microprobe analysis results concerning the 
interaction between uranium-plutonium mixed-oxide fuel and 
stainless-steel cladding, 4:26392 

I.MFBR TYPE REACTORS/HEAT EXCHANGERS 

Large pool | MFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 

I MFBR TYPE REACTORS/LOSS OF FLOW 

Fl Phenomenological Test on fuel motion: final report, 4:26539 
(ANI -78-50) 

Heat transfer, sodium boiling and fuel pin integrity after a severe 
LMFBR piping failure. 4:26608 

LMFBR safety and sodium boiling. 4:26548 (CONF-781022-41) 
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LMFBR TYPE REACTORS/MECHANICAL STRUCTURES 

More efficient creep ratcheting bounds, 4:26384 (ORNL/Sub- 

7322/1) ’ 
LMFBR TYPE REACTORS/MELTDOWN 

Natural convection heat transfer in beds of inductively heated 
particles, 4:26586 (NUREG/CR-0408) 

LMFBR TYPE REACTORS/PIPES 

Crack growth in Types 304 and 316 stainless steel under 
prototypic LMFBR primary piping conditions, 4:26387 
(WARD-CG-3045-3) 

High-temperature piping design technology. Quarterly technical 
progress report, July-September 1978, 4:26367 (ESG-DOE- 
13249) 

LMFBR TYPE REACTORS/PLANNING 
Breeder--now or never (USA), 4:26397 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

PTAC: a computer program for pressure-transient analysis, 
including the effects of cavitation, 4:26357 (ANL-78-4) 

Radionuclide trap for liquid metal cooled reactors, 4:26381 
(HEDL-SA-1540-FP) 

Sodium ionization detector response to extraneous materials, 
4:26369 (ETEC-78-18) 

LMFBR TYPE REACTORS/RADIOACTIVE WASTE 

DISPOSAL 

Burning actinides in very hard spectrum reactors, 4:26438 (RLO- 
2227/T32-2) 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Nucleation and capture of condensible airborne contaminants in an 
aqueous scrubbing system, 4:26566 (HEDL-TME-78-82) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Experimental parameter investigations on the tribological 
behavior of Stellite 6 in liquid sodium, 4:26393 

Reactor Development Program. Progress report, 4:26541 (ANL- 
RDP-75) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Analysis of hypothetical LMFBR whole-core accidents in the 
USA, 4:26546 (CONF-781022-31) 

Heat and mass transport processes of a horizontal melting or 
decomposing layer under a molten pool, 4:26612 

LMFBR Aerosol Release and Transport Program. Quarterly 
progress report, July-September 1978, 4:26588 (NUREG/CR- 
0482) 


Multiphase transients with coolant and core materials in LMFBR 
core disruptive accident energetics evaluations. Technical 
report, 4:26595 (PB-283231) 

Neutronic analysis of LMFBRs during severe core disruptive 
accidents, 4:26594 (ORNL/CSD-35) 

LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 

Development and preliminary verification of CORTAC-3D, 
4:26374 (GEFR-00396) 

Nuclear core positioning system (Patent; LMFBR), 4:26394 

LMFBR TYPE REACTORS/REACTOR CORES 

Core engineering. Sixty-seventh quarterly report, May-July 1978, 
4:26378 (GEFR-10028-67) 

LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 

Model of a fission counter system for optimizing performance at 
high gamma dose rates, 4:27638 (ORNL/TM-6408) 

Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design. 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 

a | eee emcees Program. Progress report, 4:26541 (ANL- 
RDP-75) 

LMFBR TYPE REACTORS/REACTOR INTERNALS 

Fluid forces on rods vibrating in finite length annular regions, 
4:26359 (ANL-CT-79-3) 

Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 

LMFBR TYPE REACTORS/REACTOR KINETICS 

Critical experiments and analysis. Twenty-eighth quarterly report, 
July-September 1978, 4:26379 (GEFR-13771-28) 

Reactor Development Program. Progress report, 4:26541 (ANL- 
RDP-75) 

Reactor physics parameters of alternate fueled fast breeder reactor 
core designs, 4:26389 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Core performance evaluation of advanced Clad/Duct alloys (D9; 
D11; M813; PE16; D21; D25; D66; INC706; D68; HT9; D57), 
4:26376 (GEFR-00406) 

Crack growth in Types 304 and 316 stainless steel under 
prototypic LMFBR primary piping conditions, 4:26387 
(WARD-CG-3045-3) 

Low cycle fatigue behavior of Types 304 and 316 stainless steel 
tested in sodium at 550°C, 4:26395 

Mechanical properties test matrices on type 316 stainless steel and 
2 1/4 Cr-1 Mo steel for U.S. Department of Energy Breeder 
Reactor Program, 4:26383 (ORNL/BRP-78/3) 
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More efficient creep ratcheting bounds, 4:26384 (ORNL/Sub- 
7322/1) 
Nonlinear plasticity model for structural alloys at elevated 
temperature, 4:27126 (ORNL/TM-6582) 
Swelling of types-304, -316, and -321 stainless steels at high 
fluences in EBR-II, 4:26370 (GEFR-00062) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
LMFBR safety and sodium boiling, 4:26548 (CONF-781022-41) 
Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1978, 4:26590 (NUREG/CR-0522) 
Reactor Development Program. Progress report, 4:26541 (ANL- 
RDP-75) 
LMFBR TYPE REACTORS/REACTOR SAFETY FUSES 
Self-actuated shutdown system for a commercial size LMFBR. 
Final report, 4:26482 (EPRI-NP-846) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 
Liquid metal cooled nuclear reactor (Patent), 4:26396 
LMFBR TYPE REACTORS/RHR SYSTEMS 
Effect of repair times on relative SHRS reliability, 4:26388 
(WARD-SR-3045-6) 
Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 
LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 
Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 
PTAC: a computer program for pressure-transient analysis, 
including the effects of cavitation, 4:26357 (ANL-78-4) 
LMFBR TYPE REACTORS/SHROUDS 
Remote examination of shroud tubes in LMFBR fuel elements, 
4:26382 (LA-UR-78-2650) 
LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 
Optimized spent fuel storage and shipping systems, 4:26373 
(GEFR-00394) 
LMFBR TYPE REACTORS/STANDARDS 
RDT Standards index, 4:26419 (RDT-INDEX-(01-79)) 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Acoustic leak detection-location. Quarterly technical progress 
report, October-December 1978, 4:26368 (ESG-DOE-13263) 
Caustic stress corrosion of Fe-Cr-Ni austenitic alloys, 4:27229 
Post-CHF heat transfer and transition boiling characteristics in an 
LMFBR steam generator tube, 4:26360 (ANL-CT-79-14) 
Studies on temperature-controlled pool-boiling heat transfer, 


Tests and analysis in support of an acoustic leak detection/location 
system (progress report), 4:26372 (GEFR-00384) 

Ultrasonic inspection for wastage in the LMFBR steam generator 
due to sodium-water reactions, 4:26361 (CONF-780374-1) 

LMFBR TYPE REACTORS/STEAM SYSTEMS 

Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 

Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design. 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 

LMFBR TYPE REACTORS/TEST FACILITIES 

Fast Breeder Blanket Facility. Quarterly progress report, April 1, 

1978-June 30, 1978, 4:26496 (COO-2826-9) 
LMFBR TYPE REACTORS/THORIUM CYCLE 

Performance of thorium-fueled fast breeders, 4:26390 

Reactor physics parameters of alternate fueled fast breeder reactor 
core designs, 4:26389 

LMFBR TYPE REACTORS/TRANSIENTS 
LMFBR safety and sodium boiling, 4:26548 (CONF-781022-41) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/CONTROL SYSTEMS 

Frequency behaviour of power supply systems. Some reflections 
concerning the ETG discussion meeting ‘Frequency behaviour 
of the systems under the influence of the control mechanisms of 
the power plants’, 4:26276 

LOAD MANAGEMENT/EVALUATION 

Load-management survey: energy storage explored, 4:26797 

LOAD MANAGEMENT/RESEARCH PROGRAMS 
Utility conservation demonstration project. Second quarterly 
progress report, January 1-March 31, 1978, 4:26860 (TID-28532) 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT/ENERGY CONSERVATION 

Selected energy management options for small business and local 

government, 4:26740 
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LOCAL GOVERNMENT/SOCIAL SERVICES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/CONTAINMENT SYSTEMS 
LOFT CIS Analysis Line 2 inches-IA-298-AB outside 
containment penetration S-2A, 4:26510 (LTR-136-6) 
LOFT REACTOR/DENSIMETERS 
Transient thermal analysis of the LOFT ultrasonic density 
detector during a LOCE transient, 4:26513 (LTR-141-85) 
LOFT REACTOR/ECCS 
LOFT emergency core coolant facility piping review, 4:26575 
(LTR-113-30(Rev.1)) 
Stress analysis of LOFT Emergency Core Coolant System 
modification (left and right side), 4:26507 (LTR-113-40) 
Stress analysis of loft (ECC) system; left side, 4:26508 (LTR-113- 
41 


LOFT REACTOR/ENGINEERED SAFETY SYSTEMS 
LOFT drag-disc turbine transducer shroud and cover weld, 
4:26512 (LTR-141-80(Suppl.1)) 
LOFT drag-disc turbine tansducer shroud and cover weld analysis 
and evaluation, 4:26511 (LTR-141-80) 
LOFT REACTOR/FLOWMETERS 
LOFT experimental measurements uncertainty analyses. Volume 
XIV. LOFT drag disc: turbine transducer uncertainty analysis, 
4:26516 (NUREG/CR-0169(Vol. 14)) 
LOFT REACTOR/LOSS OF COOLANT 
L2-3 ESA CF and LOCA Analysis K calculations, 4:26574 (LTR- 
10-62) 
LOFT L2-3 blowdown experiment safety analyses D, E, and G; 
LOCA analyses H, K, K1, 4:26572 (LTR-10-53) 
LOFT REACTOR/REACTOR COMPONENTS 
Failure mode effect and consequence analysis for LOFT’s power 
ascension experiment ""L2-2”, 4:26573 (LTR-10-60) 
Fatigue life of LOFT reactor vessel components, 4:26514 (LTR- 
1119-40 


LOFT REACTOR/REACTOR FUELING 
Initial core load report, 4:26506 (LTR-11 1-105) 
LOFT REACTOR/REACTOR INSTRUMENTATION 
LOFT instrumentation setpoints, 4:26505 (LTR-14-5(Rev.3)) 
LOFT REACTOR/REACTOR KINETICS 
Initial core load report, 4:26506 (LTR-111-105) 
LOFT REACTOR/REACTOR PROTECTION SYSTEMS 
Capability of LOFT vital batteries to supply emergency power 
demands during severe cold weather conditions, 4:26576 (LTR- 
1310-8(Rev.B)) 
LOFT REACTOR/RELIEF VALVES 
LOFT pressurizer safety: relief valve reliability, 4:26515 (LTR- 
1144-37) 
LOFT REACTOR/SECONDARY COOLANT CIRCUITS 
Revised error analysis of LOFT secondary calorimetric power 
equation, 4:26509 (LTR-115-47) 
LOFT REACTOR/TEST FACILITIES 
LOFT drag-disc turbine transducer shroud and cover weld, 
4:26512 (LTR-141-80(Suppl.1)) 
LOFT drag-disc turbine tansducer shroud and cover weld analysis 
and evaluation, 4:26511 (LTR-141-80) 
LOGIC CIRCUITS/COMPUTER-AIDED DESIGN 
Logic circuit simulation and automatic fabrication. Final report, 
4:27549 (BDX-613-2070(Rev.)) 
LOGIC CIRCUITS/FABRICATION 
Logic circuit simulation and automatic fabrication. Final report, 
4:27549 (BDX-613-2070(Rev.)) 
LONG COUNTERS/PERFORMANCE 
High resolution fast neutron spectrometry without time-of-flight, 
27655 (LA-UR-78-2562) 
LONG TERM IRRADIATION 
See CHRONIC IRRADIATION 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/BACKFILLING 
Design optimization in underground coal systems. Interim report, 
April-June 1978, 4:25283 (FE-1231-13) 
Development of face haulage and stowing methods since the 
ye the committee ‘winning and stowing’ started its activities, 
4:25314 
LONGWALL MINING/CONVEYORS 
Longwall mining system (Patent), 4:25292 
LONGWALL MINING/CUTTER LOADERS 
Trials with three and six start shearer drums, 4:25305 
LONGWALL MINING/ECONOMIC ANALYSIS 
Design optimization in underground coal systems. Interim report, 
April-June 1978, 4:25283 (FE-1231-13) 
LONGWALL MINING/GROUND SUBSIDENCE 
Design optimization in underground coal systems. Interim report, 
April-June 1978, 4:25283 (FE-1231-13) 
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LONGWALL MINING/MINE HAULAGE 
Development of face haulage and stowing methods since the 
StBV’s committee ‘winning and stowing’ started its activities, 
4:25314 
LONGWALL MINING/MINING EQUIPMENT 
Coal plough having separately adjustable cutters and flexible fluid 
power and control lines therefor, 4:25291 
Installations for laying idle or blocking drives in coal faces, 
4:25317 
LONGWALL MINING/OPTIMIZATION 
Determination of working face optimal parameters in working 
thin coal seams with an angle of incidence up to 10°, 4:25320 
LONGWALL MINING/POWERED SUPPORTS 
Longwall mining system (Patent), 4:25292 
LONGWALL MINING/SAFETY ENGINEERING 
Safety aspects of longwall mining in the illinois coal basin. 
Information circular, 4:25287 (PB-283857) 
LORENTZ GAS/CORRELATION FUNCTIONS 
—— correlation effects on displacement distributions, 
4:28442 


LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT/DYNAMIC LOADS 

Mark II containment lead plant program load evaluation and 

en criteria (BWR), 4:26582 (NUREG-0487) 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 

Fission product source terms for the LWR loss-of-coolant 
accident, 4:26552 (CONF-781 146-13) 

Fission product source terms for the LWR loss-of-coolant 
accident, 4:26549 (CONF-781022-42) 

LOSS OF COOLANT/HEAT TRANSFER 

Blowdown (RELAP4/MOD7, Version 2) checkout and 
demonstration problems (PWR), 4:26545 (CDAP-TR-78-042) 

Comparison of RELAP4/MOD6 with forced-feed reflood data 
(PWR), 4:26555 (CVAP-TR-7-78) 

Experiment data report for Semiscale MOD-3 reflood heat 
transfer tests S-07-5 and S-07-5A (baseline test series) (PWR), 
4:26585 (NUREG/CR-0406) 

Gravity-feed reflood data comparisons using RELAP4/MOD6, 
Update 3 (PWR), 4:26556 (CVAP-TR-9-78) 

LOFT L1-5: comparison of the code assessment test prediction 
with the test data (PWR), 4:26557 (CVAP-TR-78-26) 

Post-dryout heat transfer under low flow and low quality 
conditions (BWR; PWR), 4:26607 

Prediction of KWU PKL experiments K5A and K7A using 
RELAP4/MOD6 (PWR), 4:26558 (CVAP-TR-78-01 1) 

Problems in determining time-dependent heat transfer coefficients 
from temperature measurements, 4:26533 (AED-Conf-77-039- 


018) 
PWR FLECHT-SEASET unblocked bundle, forced and gravity 
reflood task: task plan report, 4:26578 (NRC/EPRI-3) 
a experiments with bundles of ballooned rods (PWR), 
:26609 


Loss OF COOLANT/HYDRAULICS 

Analysis and testing of steam chugging in pressure systems. 
Interim report (BWR), 4:26564 (EPRI-NP-908) 

Analysis of small breaks in the reactor coolant pump discharge 
piping for the B and W lowered loop 177 FA plants (PWR), 
4:26577 (NP-23304) 

Blowdown (RELAP4/MOD7, Version 2) checkout and 
demonstration problems (PWR), 4:26545 (CDAP-TR-78-042) 

Comparisons of RELAP4/MOD6 to LOFT and semiscale 
isothermal data (PWR), 4:26544 (CAAP-TR-78-033) 

Comparison of RELAP4/MOD6 with forced-feed reflood data 
(PWR), 4:26555 (CVAP-TR-7-78) 

Gravity-feed reflood data comparisons using RELAP4/MOD6, 
Update 3 (PWR), 4:26556 (CVAP-TR-9-78) 

LOFT LI-5: comparison of the code assessment test prediction 
with the test data (PWR), 4:26557 (CVAP-TR-78-26 56) 

Prediction of KWU PKL experiments KSA and K7A al 
RELAP4/MOD6 (PWR), 4:26558 (CVAP-TR-78-011) 

Pressurizer component studies with RELAP4/MOD6 (PWR), 
4:26543 (CAAP-TR-78-028) 

PWR FLECHT-SEASET unblocked bundle, forced and gravity 
reflood task: task plan report, 4:26578 (NRC/EPRI-3) 

Steam generator component studies with RELAP4/MOD6 
(PWR), 4:26560 (CVAP-TR-78-019) 

Water impact tests of rigid and flexible cylinders, 4:26602 

LOSS OF COOLANT/MATHEMATICAL MODELS 

Comparisons of RELAP4/MOD6 to LOFT and semiscale 
isothermal data (PWR), 4:26544 (CAAP-TR-78-033) 

Gravity-feed reflood data comparisons using RELAP4/MOD6, 
Update 3 (PWR), 4:26556 (CVAP-TR-9-78) 

LOSS OF COOLANT/SIMULATION 

Analysis of the thermal-hydraulic phenomena resulting in early 
oie heat flux and rewet in the semiscale core (PWR), 
4:26610 





LOSS OF COOLANT/STRESSES 


a experiments with bundles of ballooned rods (PWR), 
4:26609 


LOSS OF COOLANT/STRESSES 

Analysis and testing of steam chugging in pressure systems. 
Interim report (BWR), 4:26564 (EPRI-NP-908) 

Transient deformation properties of zircaloy for LOCA simulation 
(PWR), 4:26561 (EPRI-NP-526(Vol.5)) 

LOSS OF COOLANT/TEST FACILITIES 

PWR FLECHT-SEASET unblocked bundle, forced and gravity 

reflood task: task plan report, 4:26578 (NRC/EPRI-3) 
LOSS OF COOLANT/TRANSITION BOILING 

Transition boiling heat transfer in a vertical round tube, 4:26563 
(EPRI-NP-895) 

LOSS OF COOLANT/TWO-PHASE FLOW 

Reflood experiments with bundles of ballooned rods (PWR), 
4:26609 

Survey on vertical two-phase countercurrent flooding (BWR; 
PWR), 4:26565 (EPRI-NP-984) 

LOSS OF FLOW 
LMFBR safety and sodium boiling, 4:26548 tad alam -41) 
LOSS OF FLOW/FUEL ELEMENT FAILUR 

F1 Phenomenological Test on fuel motion: final report (LMFBR), 
4:26539 (ANL-78-50) 

Heat transfer, sodium boiling and fuel pin integrity after a severe 
LMFBR piping failure, 4:26608 

LOSS OF FLOW/HEAT TRANSFER 
Heat transfer, sodium boiling and fuel pin integrity after a severe 
LMFBR piping failure, 4:26608 
LOSS OF FLOW/ONE-DIMENSIONAL CALCULATIONS 
Transient analyses of a 1000-MW gas-cooled fast reactor, 4:26567 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/CONTINENTAL SHELF 

Outer continental shelf impacts, Morgan City, Louisiana, 4:27954 

(PB-283351) 
LOUISIANA/SALT DEPOSITS 

Geologic study Southern Louisiana salt domes. Volume III, 

4:28172 (TID-28921) 
LOUISIANA/WATER RESOURCES 

Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins —. Project completion report 1 March 
1973-28 February 1975, 4:27885 (PB-282563) 

LOW BTU GAS/COMPARATIVE EVALUATIONS 

Low Btu coal gasification processes. Vol. 1. Summary, screening, 

and comparisons, 4:25210 (ORNL/ENG/TM-13/V1) 
LOW BTU GAS/PRODUCTION 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume I. Technical discussion, 
4:25181 (EPA-600/7-77-125a) 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 

LOW DOSE IRRADIATION/CARCINOGENESIS 

Comparative analysis of causes of animal deaths during chronic 
——_ to gamma radiation and the aftereffect period (Dogs), 
4: 1 

LOW DOSE IRRADIATION/RISK ASSESSMENT 

Perspectives of decision-making and estimation of risk in 
populations exposed to low levels of ionizing radiations, 4:28052 
(LBL-8667) 

LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/ADDITIVES 
Ashless oil dispersants (Patent), 4:25439 
LUBRICATING OILS/PRODUCTION 

Process for preparing lubricating oil from used waste lubricating 

oil (PATENT), 4:25449 
LUMINESCENCE 
See also FLUORESCENCE 

[Development and applications of photosensitive device systems 
to biological studies]. Three year progress report, 4:27633 
(COO-3120-22) 

LUMINESCENCE/QUENCHING 

Reactions of the excited states of substituted 
polypyridinechromium(II]) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(II]), and osmium(II) and -(1I1) 
complexes, 4:27339 

LUNAR MATERIALS/AGE ESTIMATION 
Luna 24 origins: some trace element constraints, 4:28230 
Radioactive isotopes on the moon, 4:28232 

LUNAR MATERIALS/CHEMICAL COMPOSITION 
Luna 24 origins: some trace element constraints, 4:28230 
Volatile metal deposits on lunar soils: relation to volcanism, 


4:28231 
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LUNAR MATERIALS/ORIGIN 
Luna 24 origins: some trace element constraints, 4:28230 
LUNAR MATERIALS/RADIOACTIVITY 
Radioactive isotopes on the moon, 4:28232 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNG CLEARANCE/MEASURING METHODS 

Comparison of two methods of measuring tracheal mucous 

clearance in beagle dogs, 4:28154 (LF-58) 
LUNGS 

Toxicity of '**Ce inhaled in a relatively insoluble form by beagle 

dogs. X, 4:28075 (LF-58) 
LUNGS/ANTIGEN-ANTIBODY REACTIONS 

Comparison of lung immunization by intratracheal instillation or 
lung filling with suspensions of sheep red blood cells, 4:28032 
(LF-58) 

LUNGS/BIOCHEMICAL REACTION KINETICS 

Induction of aryl hydrocarbon hydroxylase in rodent tissue 
following intratracheal instillation of intraperitioneal 
administration of benzo(a)pyrene, 4:28148 (LF-58) 

LUNGS/DECONTAMINATION 

Influence of lavage therapy on the distribution patterns of inhaled, 

relatively insoluble particles in the lung, 4:28108 (LF-58) 
LUNGS/DOGS 

Intrapulmonary immunization of beagles with sheep red blood 

cells, 4:28029 (LF-58) 
LUNGS/FIBROSIS 

Determination of nanogram quantities of hydroxyproline as a 
means of measuring collagen densities to detect focal pulmonary 
fibrosis, 4:28012 (LF-58 

LUNGS/IMMUNE REACTIONS 

Comparison of lung immunization by intratracheal instillation or 
lung filling with suspensions of sheep red blood cells, 4:28032 
(LF-58) 

Generation system to aerosolize sheep red blood cells for use in 
intrapulmonary immunization studies, 4:28031 (LF-58) 

Production of canine macrophage migration inhibitory factor and 
its comparison to canine alpha;-antitrypsin, 4:28034 (LF-58) 

LUNGS/MACROPHAGES 

Lavage techniques to obtain maximum numbers of rat alveolar 
macrophages and their use in migration assays, 4:27987 (LF-58) 

Proliferative response to lung lavage, 4:28035 (LF-58) 

LUNGS/PATHOLOGICAL CHANGES 

Adaptation of protein and trypsin inhibitory capacity analyses to 
the miniature chemical analyzer, 4:28143 (LF-58) 

Alteration by lung lavage of the biological effects from inhalation 
of a relatively insoluble form of '**Ce by beagle dogs, 4:28091 
(LF-58) 

Biological effects of repeated inhalation exposure of Syrian 
hamsters to aerosols of 7°®PuOs. III, 4:28087 (LF-58) 

Biological effects of repeated exposure of beagle dogs to relatively 
insoluble aerosols of '**Ce. IV, 4:28089 (LF-58) 

Comparison of the effects of inhaled alpha- and beta-emitting 
radionuclides on pulmonary function of the dog, 4:28082 (LF- 
58) 

Early damage indicators in the lung. I. Lactate dehydrogenase 
activity in the airways, 4:28140 (LF-58) 

Early damage indicators in the lung. II. Biochemical and 
cytological response of the lung to lavage with metal salts, 
4:28141 (LF-58) 

Local distribution of collagen in Syrian hamster lungs after 
inhalation of *°*PuO, particles, 4:28083 (LF-58) 

Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of *'° Po, 
4:28084 (LF-58) 

Proliferation of lung and airway cells induced by nitrogen dioxide, 
4:28116 (LF-58) 

Repeated inhalation exposure of Syrian hamsters to '*CeOs. III, 
4:28085 (LF-58) 

Repeated inhalation exposure of mice to aerosols of °° PuOs. IL, 
4:28088 (LF-58) 

Repeated inhalation exposure of beagle dogs to aerosols of 
*39 PuO», 4:28090 (L.F-58) 

Toxicity of *'Y inhaled in a relatively insoluble form by beagle 
dogs. VIII, 4:28074 (LF-58) 

Toxicity of ''Ce inhaled in a relatively insoluble form by 
immature beagle dogs. V1, 4:28076 (L-F-58) 

Toxicity of ''Ce inhaled in a relatively insoluble form by aged 
beagle dogs. VI. 4:28077 (1.F-58) 

Toxicity of inhaled “Sr in fused aluminosilicate particles in beagle 
dogs. VIII. 4:28078 (L.F-58) 

Toxicity of inhaled ***PuO, in beagle dogs. A. Monodisperse 1.5 
um AD **PuO: particles B. Monodisperse 3.0 «xm AD 
particles. TV. 4:28080 (1.F-58) 

Toxicity of inhaled *°PuOs in beagle dogs A Monodisperse 0.75 
pm 2° Pu: particles. B Monodisperse 1.5 xm 2"PuOs 
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particles. C. Monodisperse 3.0 pm **®PuOz particles., 4:28081 
(LF-58) 
Treatment of acute lung injury from external gamma irradiation 
with an inhaled corticosteroid, 4:28055 (LF-58) 
LUNGS/PHYSIOLOGY 
Intrapulmonary immunization of beagles with sheep red blood 
cells, 4:28029 (LF-58) 
LUNGS/PRESSURE GRADIENTS 
Lung volumes and pressure-volume relationships of rats and 
hamsters, 4:28030 (LF-58) 
LUNGS/PROTEINS 
Evidence for a metallothionein-like protein in Syrian hamster 
lung, 4:28144 (LF-58) 
LUNGS/RADIATION DOSES 
Local dose to lung tissue from inhaled *** PuO, particles 
(Hamsters), 4:28092 
LUNGS/RETENTION FUNCTIONS 
Distribution, retention, and elimination of pyrene in rats following 
inhalation, 4:28146 (LF-58) 
Influence of **®Pu aerosol production temperature on biological 
responses in Chinese hamsters, 4:28106 (LF-58) 
Rapid spectrofluorometric method for the analysis of polycyclic 
aromatic hydrocarbons in animal tissue, 4:28147 (LF-58) 
Repeated inhalation exposure of rats to aerosols of '**CeOx. I, 
4:28086 (LF-58) 
Toxocity of inhaled '**Ce fused aluminosilicate particles in 
BALB/C mice. II, 4:28105 (LF-58) 
LUNGS/VOLUME 
Lung volumes and pressure-volume relationships of rats and 
hamsters, 4:28030 (LF-58) 
LURGI PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
LYASES 
See also CARBOXYLASE 
LYASES/CHEMICAL ACTIVATION 
Purification from baker's yeast of an activator of DNA 
photolyase, 4:27981 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 
Status of human chromosome aberrations as a biological radiation 
dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
LYMPHOCYTES/CELL DIFFERENTIATION 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
LYMPHOCYTES/CELL PROLIFERATION 
Proliferative kinetics of large and small intraepithelial 
lymphocytes in the small intestine of the mouse, 4:27993 
LYMPHOCYTES/CHROMOSOMAL ABERRATIONS 
Effect of cocultivation on sister chromatid exchange frequencies 
in Bloom's syndrome and normal fibroblast cells, 4:27998 
LYMPHOCYTES/DIAGNOSTIC TECHNIQUES 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
LYMPHOCYTES/FLUORESCENCE 
Differential fluorochromasia of human lymphocytes as measured 
by flow cytometry, 4:27991 
LYMPHOCYTES/GROWTH 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS/DIAGNOSIS 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 


MACHINE PARTS/INSPECTION 
Surface-finish measurement by laser scatter, 4:27538 (CONF- 
7804109-) 
MACHINE PARTS/QUALITY CONTROL 
COCOM, a systematic approach to meeting locational and 
contour tolerances in a consistent manner, 4:27435 (SAND-78- 
6 


MACROPHAGES/BIOCHEMICAL REACTION KINETICS 
Production of canine macrophage migration inhibitory factor and 
its comparison to canine alpha;-antitrypsin, 4:28034 (LF-58) 


MAGNETIC MIRROR TYPE REACTORS/TRITIUM 


MACROPHAGES/CELL PROLIFERATION 
Proliferative response to lung lavage, 4:28035 (LF-58) 
MACROPHAGES/SAMPLING 
Lavage techniques to obtain maximum numbers of rat alveolar 
macrophages and their use in migration assays, 4:27987 (LF-58) 
MAGMA 
Plinian-type eruptions in the Medicine Lake Highland, California, 
and the nature of the underlying magma, 4:28181 
MAGMA/FRACTIONATION 
Thermal control of low-pressure fractionation processes, 4:26121 
MAGMA/MATHEMATICAL MODELS 
Thermal control of low-pressure fractionation processes, 4:26121 
MAGMA/MIXING 
Magma mixing in mafic alkaline volcanic rocks: the evidence from 
relict phenocryst phases and other inclusions, 4:26122 
MAGMAMAX PROCESS 
See BINAR Y-FLUID SYSTEMS 
MAGNESIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
MAGNESIUM/ECOLOGICAL CONCENTRATION 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
MAGNESIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
MAGNESIUM/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
MAGNESIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27 
MAGNESIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
MAGNESIUM 20/BETA-PLUS DECAY 
Completion of the mass-20 isospin quintet by employing a helium- 
jet-fed on-line mass separator, 4:28377 
MAGNESIUM 24 TARGET/PROTON REACTIONS 
(p,n) reaction at intermediate energy (62 to 135 MeV: angular 
distributions, DWIA analysis), 4:28372 (CONF-790126-2) 
MAGNESIUM ALLOYS/CREEP 
Evidence for subgrain formation in an Al-Mg alloy at low stresses, 
4:27141 
MAGNESIUM ALLOYS/HYDROGEN STORAGE 
Method for the intermediate storage of hydrogen — 4:25747 
MAGNESIUM CHLORIDES/LA HEAT STORAGE 
Thermal energy storage material comprising mixtures of sodium, 
tassium and magnesium chlorides (Patent), 4:26625 
MAGNESIUM HYDRIDES/CHEMICAL PREPARATION 
Complex metal hydrides. High energy fuel components for solid 
propellant rocket motors. Final report 1 March 1968-March 
1978, 4:27236 (AD-A-057764) 
MAGNESIUM OXIDES/THERMAL CONDUCTIVITY 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 
146 


MAGNET COILS/CONSTRUCTION 
MFTF test coil construction and performance, 4:28532 (UCRL- 
80973) 
MAGNET COILS/PERFORMANCE TESTING 
MFTF test coil construction and performance, 4:28532 (UCRL- 
80973) 
MAGNET COILS/SPECIFICATIONS 
Air core poloidal magnetic field system for a toroidal plasma 
roducing device (Patent), 4:28534 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
a ENERGY STORAGE/SUPERCONDUCTING 


Magnetic systems, 4:28529 (ANL/FPP-78-2) 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Biological effects of nonionizing electromagnetic radiation. 
Volume II, Number 4. A digest of current literature. Quarterly 
report March-June 1978, 4:28159 (AD-A-055569) 
MAGNETIC MIRROR TYPE REACTORS 
See also TMR REACTORS 
MAGNETIC MIRROR TYPE REACTORS/NEUTRON 
SPECTRA 
Neutron spectra from materials used in fusion and fusion-fission 
hybrid reactors, 4:28593 (UCRL-81092) 
MAGNETIC MIRROR TYPE REACTORS/TRITIUM 
RECOVERY 
Tritium source terms for fusion power plants, 4:28554 (PNL-2018) 





MAGNETIC MIRRORS 


MAGNETIC MIRRORS 
See also MFTF DEVICES 
MAGNETIC MIRRORS/MAGNETIC FIELD REVERSAL 
CTR plasma engineering studies. Annual progress report, October 
1, 1977-October 31, 1978, 4:28516 (COO-2218-118) 
MAGNETIC MIRRORS/REACTOR FUELING 
CTR plasma engineering studies. Annual progress report, October 
1, 1977-October 31, 1978, 4:28516 (COO-2218-118) 
MAGNETIC SEMICONDUCTORS/POLARONS 
Double exchange and small-polaron hopping in magnetic 
semiconductors, 4:28425 
MAGNETIC SEPARATORS 
Process for improving coal (Patent), 4:25161 
MAGNETIC SPECTROMETERS/DATA PROCESSING 
LASS hardware processor, 4:27681 (SLAC-PUB-2198) 
MAGNETITE/CRYSTAL-PHASE TRANSFORMATIONS 
Verwey transition in magnetite (123°K), 4:27245 
MAGNETOACOUSTIC WAVES/RESONANCE 
Magnetoacoustic oscillations of a plasma containing two species of 
ions, 4:28514 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/HEAT TRANSFER 
Velocity and temperature development in the entrance region of a 
MHD channel with combined thermal convection, 4:26831 
(CONF-7606138-) 
MAGNETOHYDRODYNAMICS/TURBULENT FLOW 
European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
MAGNETOMETERS/SQUID DEVICES 
SQUID with microbridge contacts for use over a broad 
temperature range, 4:27460 
MAGNETOMETERS/TECHNOLOGY ASSESSMENT 
The role of superconductivity in the space program: an assessment 
of present capabilities and future potential, 4:27459 (PB-283729) 
MAGNETOPAUSE/PROTON SPECTRA 
The ISEE 1 and 2 medium-energy particles experiment. Technical 
memo, 4:28236 (PB-283350) 
MAGNETOSPHERE/ION PLASMA WAVES 
Ion-cyclotron instability driven by oppositely directed proton 
streams in the magnetosphere, 4:28238 
MAGNETOTAIL/BOUNDARY LAYERS 
Some characteristics of rapidly flowing magnetotail plasmas: 
further comments on “On hot tenuous plasmas, fireballs, and 
boundary layers in the Earth’s magnetotail” by L. A. Frank, K. 
L. Ackerson, and R. P. Lepping, 4:28237 
MAGNETOTAIL/KINETICS 
Comment on ‘On hot tenuous plasmas, fireballs, and boundary 
layers in the Earth's magnetotail’ by L. A. Frank, K. L. 
Ackerson, and R. P. Lepping, 4:28239 
MAGNETOTAIL/PLASMA DRIFT 
Some characteristics of rapidly flowing magnetotail plasmas: 
further comments on “On hot tenuous plasmas, fireballs, and 
boundary layers in the Earth’s magnetotail” by L. A. Frank, K. 
L. Ackerson, and R. P. Lepping, 4:28237 
MAGNOX TYPE REACTORS/REACTOR COOLING SYSTEMS 
Sampling practices and analytical techniques used in the 
= of steam and water in CEGB nuclear boilers, 
4: 
MAIN SEQUENCE STARS/VELOCITY 
Space velocity field of B stars, 4:28203 
MAINE/STRATEGIC PETROLEUM RESERVE 
Strategic petroleum reserves in Maine, 4:25475 (PB-282161) 
MALNUTRITION 
See NUTRITIONAL DEFICIENCY 
MAMMALS 
See also DOGS 
PRIMATES 
RODENTS 
MAMMALS/HEALTH HAZARDS 
Retention and distribution of inhaled selenium dioxide aerosols by 
dog and rat: preliminary results, 4:28145 (LF-58) 
MAMMALS/LIFE SPAN 
Longevity and aging in vertebrate evolution, 4:28000 
MAN 


See also PATIENTS 
PERSONNEL. 
MAN/DOSIMETRY 
Status of human chromosome aberrations as a biological radiation 
dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
MAN/LEUKOCYTES 
Interspecific comparisons of the sensitivity to chromosome 
aberration production by x rays (Comparative in vitro 
radiosensitivity of leukocyte chromosomes from mice to man), 


4:28051 (CONF-781090-1) 
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MAN/PHYSIOLOGY 
Space Biology and Aerospace Medicine (Lead abstract for 
English translation of the Russian journal), 4:28027 (JPRS- 
72115) 
MAN/TOLERANCE 
Changes in the chemical speciation of arsenic following ingestion 
by man, 4:28158 
MANGANESE/ABSORPTION SPECTROSCOPY 
Flameless atomic absorption determinations of cadmium, lead, and 
manganese in particle size fractionated aerosols, 4:27821 
MANGANESE/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
MANGANESE/ECOLOGICAL CONCENTRATION 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
MANGANESE/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
MANGANESE/ENVIRONMENTAL TRANSPORT 
Relative availability of selected trace elements from coal fly ash 
and Lake Michigan sediment, 4:27895 (ANL-77-65(Pt.3)) 
MANGANESE/HALIDES 
PES of high temperature vapors. VIII. Transition metal dihalides, 
4:28245 
MANGANESE/ION COLLISIONS 
Impact-parameter-dependent inner-shell vacancy production in 
0.7-2.7 MeV/amu **ssNi collisions with 25Mn, soSn, and s2Pb, 
4:28281 
MANGANESE/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
MANGANESE/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
MANGANESE/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
MANGANESE 54/RADIONUCLIDE MIGRATION 
Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 
Monitoring of marine sediments, 4:27935 (KURRI-TR-154) 
MANGANESE ALLOYS/PHYSICAL RADIATION EFFECTS 
Atomic rearrangements in ordered fcc alloys during neutron 
irradiation, 4:27224 
MANGANESE COMPLEXES/RADIOLYSIS 
Pulse radiolysis studies of decacarbonyldimanganese(0) and 
halopentacarbonylmanganese(I). The 
pentacarbonylmanganese(0) radical, 4:27396 
MANGANESE COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Mixed valence interactions in di-y1-oxo bridged manganese 
complexes. Electron paramagnetic resonance and magnetic 
susceptibility studies, 4:27340 
MANURES/ANAEROBIC DIGESTION 
Methane and protein production from animal feedlot wastes, 
4:25762 (CONF-780729-2) 
MANURES/THERMOCHEMICAL PROCESSES 
Review of heat/mass balances and product data for partial 
oxidation of cattle feedlot manure, 4:25761 (CONF-780223-5) 
MANY-BODY PROBLEM 
On the limit dynamics of systems with infinite multiple degrees of 
freedom, 4:28436 (N-78-24895) 
MANY-BODY PROBLEM/GROUND STATES 
Role of model systems in the few-body reduction of the N-fermion 
problem (Energy bounds), 4:28299 
MANY-BODY PROBLEM/SPIN 
Application of the first-order many-body theory to the excitation 
of spin-degenerate systems, 4:28365 
MAPS/DATA BASE MANAGEMENT 
Cartographic base files at Lawrence Berkeley Laboratory: 1978 
inventory, 4:28646 (LBL-8707) 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARSHALL ISLANDS/RADIATION MONITORING 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 
MARSHALL ISLANDS/RADIOECOLOGY 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 
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MASERS/OPTIMIZATION 
Theory of electron cyclotron maser interactions in a cavity at the 
harmonic frequencies. Interim report, 4:27499 (AD-A-057686) 
MASKS 
See RESPIRATORS 
MASS SPECTROMETERS/HIGH-VOLTAGE PULSE 
GENERATORS 
Microprocessor-controlled, programmable ramp voltage 
generator, 4:27713 (SAND-78-8040) 
MASSACHUSETTS/CO-GENERATION 
Cogeneration: its benefits to New England (Book), 4:26710 (TID- 
29435) 
MASSACHUSETTS/WASTE MANAGEMENT 
Commonwealth of Massachusetts State solid waste plan, 
September 30, 1977, 4:27019 
MATERIALS/MEETINGS 
Materials sciences overview. I. Executive summary. A series of 
workshops recommending future directions in energy-related 
basic materials research, 4:27057 (ERDA-77-76/1) 
MATERIALS/RADIATION MONITORING 
Above ground gamma ray logging for locating structures and 
areas containing elevated levels of uranium decay chain 
radionuclides. Technical note (final), 4:28164 (PB-282392) 
MATERIALS/RESEARCH PROGRAMS 
H-Division quarterly report. July-September 1978 (LLL Physics 
Dept.), 4:27058 (UCRL-50028-78-3) 
MATERIALS HANDLING/MATHEMATICAL MODELS 
Material control in nuclear fuel fabrication facilities. Part III. 
Potential modeling techniques for fuel fabrication processes. 
Final report, 4:25591 (UCRL-13942(Pt.3)) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
PARTICLE MODELS 
Effect of the reaction HO. + O3 —-- OH + 20: on stratospheric 
ozone, 4:27782 
MATHEMATICAL OPERATORS 
Bi-quasitriangular operators, 4:28637 
MATHEMATICS 
See also GROUP THEORY 
STATISTICS 
Boolean analysis of addition and multiplication, 4:28643 
Significance arithmetic: the probability of carrying, 4:28641 
MATHEMATICS/ALGORITHMS 
Multidimensional greatest common divisor and Lehmer 
algorithms, 4:28644 
MATHEMATICS/CALCULATION METHODS 
Ferdit method, 4:28608 (CONF-78 1098-1) 
MATHEMATICS/RESEARCH PROGRAMS 
Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1977 (LBL, 1977), 4:28315 
(LBL-7949) 
MATRICES 
Suggested standard forms for certain real Hadamard matrices, 
4:28631 
MATRICES/EIGENVALUES 
Eigensystem computation for skew-symmetric matrices and a class 
of symmetric matrices, 4:28629 
MATRICES/FACTORIZATION 
Unified approach to unconstrained minimization via basic matrix 
factorizations, 4:28645 
MATTER/PARTICLE STRUCTURE 
Primitive particle model, 4:28352 (ORO-3992-348) 
MC GUIRE-1 REACTOR/REACTOR SAFETY 
Safety evaluation report related to operation of McGuire Nuclear 
Station, Units 1 and 2, 4:26416 (PB-278022) 
MC GUIRE-2 REACTOR/REACTOR SAFETY 
Safety evaluation report related to operation of McGuire Nuclear 
Station, Units 1 and 2, 4:26416 (PB-278022) 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
DIFFRACTOMETERS 
INTERFEROMETERS 
MAGNETOMETERS 
MOISTURE GAGES 
PHOTOMETERS 
PYRANOMETERS 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETERS 
RADIOMETRIC GAGES 
SEISMOGRAPHS 
SPECTROMETERS 
THERMOCOUPLES 
THICKNESS GAGES 
TIME INTERVAL ANALYZERS 


METABOLISM/TEMPERATURE EFFECTS 


MEASURING INSTRUMENTS/SPECIFICATIONS 
[Development and applications of photosensitive device systems 
to biological studies]. Three year progress report, 4:27633 
(COO-3120-22) 
MEASURING INSTRUMENTS/SYNCHRONIZATION 
Modified SCR for optically actuated triggering, 4:27554 
MEAT/RADIOACTIVITY 
Content of ®Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
MEAT/RADIOCHEMICAL ANALYSIS 
Content of ®Sr and '*7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
MECHANICAL DRAFT COOLING TOWERS/PLUMES 
Field investigation of cooling tower and cooling pond plumes. 
Final report, 4:26190 (PB-282993) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/DEFORMATION 
Elastic-plastic torsion of prismatic bars with polygonal cross 
section, 4:27454 (ETEC-TRANS-1) 
MECHANICAL STRUCTURES/RATCHETING 
More efficient creep ratcheting bounds (LMFBR), 4:26384 
(ORNL/Sub-7322/1) 
MEDICINES 
See DRUGS 
MEDITERRANEAN SEA/TECTONICS 
Late holocene tectonic activity along the margins of the Sinai 
subplate, 4:28178 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/AFTER-HEAT 
Natural convection heat transfer in beds of inductively heated 
particles (LMFBR), 4:26586 (NUREG/CR-0408) 
MELTDOWN/HEAT TRANSFER 
Natural convection heat transfer in beds of inductively heated 
particles (LMFBR), 4:26586 (NUREG/CR-0408) 
MELTING/LASER-RADIATION HEATING 
Depth of melting produced by pulsed-laser irradiation, 4:27500 
MERC PROCESS/PILOT PLANTS 
Development and operation of METC 42-inch gas producer 
during 1964-1977, 4:25209 (METC/RI-78/12) 
MERCAPTANS 
See THIOLS 
MERCURY/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
MERCURY/BIOLOGICAL ACCUMULATION 
Mercury in fish and waters of the Irish Sea and other United 
Kingdom fishing grounds, 4:28114 
MERCURY/CHEMICAL ANALYSIS 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
Problems of mercury determination in water samples, 4:27914 
MERCURY/CHEMICAL PROPERTIES 
Chromatography: Atomic spectroscopy combinations. 
Applications to metal species identification and determination, 
4:27923 
MERCURY/ECOLOGICAL CONCENTRATION 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
MERCURY/ION SELECTIVE ELECTRODE ANALYSIS 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
MERCURY 204 TARGET/HELIUM 3 REACTIONS 
Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR-78-3125) 
MERCURY 204 TARGET/TRITON REACTIONS 
Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR-78-3125) 
MERCURY 206/ENERGY LEVELS 
Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR-78-3125) 
MERCURY IODIDES/CRYSTAL GROWTH 
Apparatus for growing Hgle crystals (Patent), 4:27344 
MESOCRICETUS 
See HAMSTERS 
MESONS/ENERGY LOSSES 
Nucleon-meson transport calculations, 4:28409 
MESSENGER-RNA/BIOCHEMICAL REACTION KINETICS 
Accessibility and selection of the initiator site of mRNA in protein 
synthesis (Escherichia coli), 4:27974 
METABOLISM/TEMPERATURE EFFECTS 
Temperature adaptation in the freshwater snail, Helisoma trivolvis 
(Say), in an artifically heated reservoir in the southeastern 
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United States (Effects of thermal effluents from nuclear 
production reactor at Savannah River Plant on Par Pond), 
4:28111 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY/ENERGY CONSERVATION 
High-speed burners and their applications, 4:26980 
Two-stage electric arc-electroslag process for continuous 
steelmaking, 4:26986 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Modern steel recuperators in the metallurgical industry, 4:26995 
METAL-GAS BATTERIES 
See also TIRON-AIR BATTERIES 
NICKEL-HYDROGEN BATTERIES 
METAL-GAS BATTERIES/PERFORMANCE 
General-purpose aluminum-air/flywheel electric vehicles, 4:27045 
(UCRL-82003) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/DESIGN 
Flexible cells and batteries formed therefrom (Patent; Li/Ag2CrO, 
with lithium perchlorate to electrolyte in tetrahydrofuran and 
propylene carbonate), 4:26632 
METAL-NONMETAL BATTERIES/ELECTROLYTES 
Improved alkali metal-sulfur battery or cell with single phase 
sulfur electrode (Patent in German), 4:26636 
Metal halogen batteries and method of operating same (Patent; 
complexing agent to bind free bromine; Zn or Cd anode), 
4:26646 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
METALS/BIOLOGICAL EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
Radiological and Environmental Research Division annual report, 
ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 
METALS/CHEMICAL ANALYSIS 
Factors governing the contents of metals in water, 4:27925 
METALS/CORROSION PROTECTION 
Advances in corrosion science aand technology. Volume 6 
(Advances in corrosion science nd technology. Vol. 6), 4:27216 
METALS/CRACKS 
Advances in corrosion science aand technology. Volume 6 
(Advances in corrosion science nd technology. Vol. 6), 4:27216 
METALS/DEFORMATION 
Structure of deformed metals (Book), 4:27156 
METALS/ECOLOGICAL CONCENTRATION 
Radiological and Environmental Research Division annual report, 
ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 
METALS/ELECTRON-PHONON COUPLING 
Electron-phonon interaction and lattice thermal conductivity, 
4:27175 
METALS/EMBRITTLEMENT 
Testing technique, stress state, and hydrogen embrittlement, 
4:27159 
METALS/GENETIC EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
METALS/LATTICE VIBRATIONS 
Electron-phonon interaction and lattice thermal conductivity, 
4:27175 
METALS/MATERIALS TESTING 
Testing technique, stress state, and hydrogen embrittlement, 
4:27159 
METALS/MEETINGS 
Environmental degradation of engineering materials, 4:27061 
METALS/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
METALS/OPTICAL PROPERTIES 
Optical constants and their measurement, 4:27191 
METALS/OXIDATION 
Limiting cases of subscale formation, 4:27198 
METALS/SALTS 
Early damage indicators in the lung. I]. Biochemical and 
cytological response of the lung to lavage with metal salts, 
4:28141 (LF-58) 
METALS/THERMAL CONDUCTIVITY 
Electron-phonon interaction and lattice thermal conductivity, 
4:27175 
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METALS/TOXICITY 

Early damage indicators in the lung. II. Biochemical and 
cytological response of the lung to lavage with metal salts, 
4:28141 (LF-58) 

METALS/X-RAY SPECTRA 
Theory of x-ray edges, 4:28427 
METEOROLOGY/DATA COMPILATION 

Barstow isolation and meteorological data base, 4:25827 (SAN- 
1101/PA2-22) 

Chalk Point cooling tower project. Volume 3. Cooling tower drift 
dye tracer experiment surface weather and ambient atmospheric 
profile data, June 16 and 17, 1977. Final report 1 July 1976-30 
June 1977, 4:27848 (PB-284060 

METEOROLOGY/DATA PROCESSING 

Generation of a typical a year, 4:25835 

METEOROLOGY/MONITORIN! 

Test reference year. A compilation of hourly data of weather 
elements of interest. Pt. 1. Test refence years - fundamentals - 
data selection methods and international activities, 4:26876 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION/CATALYSTS 

Gas generator research and development: BI-GAS Process. 84th 
monthly progress report, August 1978, 4:25183 (FE-1207-51) 

Method to produce methane from carbon oxides and hydrogen- 
containing gases (Patent), 4:25758 

Nickel catalysts containing boron for the methanation of carbon 
monoxide, 4:25217 

METHANATION/COMPUTER CALCULATIONS 

METHGAS: a scientific computing system for predicting 

theoretical equilibrium gas compositions, 4:25184 (FE-1207-51) 
METHANE/BIOSYNTHESIS 

Biomass utilization in Minnesota. Research report March 1975- 
September 1977, 4:25765 (PB-282531) 

Methane and protein production from animal feedlot wastes, 
4:25762 (CONF-780729-2) 

Methane generation from human, animal, and agricultural wastes 
(Book), 4:25764 (PB-276469 

METHANE/CHEMICAL REACTIONS 
Production of carrier-free H''CN (Patent), 4:27405 
METHANE/COMBUSTION 
Experimental investigation of the combustion of a circular gaseous 
uel jet within a concentric stream of air or air premixed with 
fuel, 4:25749 (CONF-780417-) 

KINETICS OF ACETYLENE FORMATION DURING THE 
COMBUSTION OF METHANE--OXYGEN MIXTURES, 
4:25754 

METHANE/COMBUSTION KINETICS 
Ignition characteristics of initially mixed and unmixed combustible 
ases at the stagnation region, 4:25753 (CONF-7606138-) 
METHANE/COMBUSTION PRODUCTS 

Nitric oxide and hydrogen cyanide formation in laminar methane/ 

air diffusion flames, 4:25751 (CONF-780417-) 
METHANE/COMPRESSIBILITY 

Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, June 16-September 15, 1978, 4:25251 
(FE-2278-10) 

METHANE/FLAMES 

Pressure dependence of the characteristic flame data in methane/ 

air mixtures, 4:27432 
METHANE/IGNITION 
Computer modeling of ignition in small hydrocarbon combustion, 
4:25752 (CONF-780417-) 
METHANE/REMOTE SENSING 
Dial systems for monostatic sensing of atmospheric gases, 4:27812 
METHANE/SYNTHESIS 
Improved methanation system for use in coal gasification. Final 
report, 4:25201 (FE-2351-28) 
METHANOL/CORROSIVE EFFECTS 
Methanol from natural gas for engine fuel, 4:25769 
METHANOL/MIXTURES 
Methanol as a motor fuel, 4:27056 
Methanol/gasoline blends as a motor fuel for New Zealand, 
:26786 


Performance and emissions of spark-ignition engines operating 
with alcohol-gasoline mixtures, 4:27055 
METHANOL/MONITORING 
Semiconductor gas sensor equations for predicting performance 
characteristics, 4:27826 
METHANOL/PERFORMANCE 
Methanol from natural gas for engine fuel. 4:25770 
METHANOL/PERFORMANCE TESTING 
Methanol as a motor fuel, 4:27056 
Methanol from natural gas for engine fuel. 4:25769 
METHANOL./PHYSICAL PROPERTIES 
Methanol/gasoline blends as a motor fuel for New Zealand, 
4:26786 





MAY 31, 1979 


METHANOL/PRODUCTION 
Methanol from natural gas for engine fuel, 4:25770 
METHANOL/STABILITY 
Methanol from natural gas for engine fuel, 4:25769 
METHANOL/STEAM REFORMER PROCESSES 
Catalytic decomposition of methanol for onboard hydrogen 
generation, 4:25741 (N-78-25236) 
METHANOL/SYNTHESIS 
Methanol from wood waste: a technical and economic study, 
4:25775 
Synthetic carbonaceous fuels and feedstocks from oxides of 
carbon and nuclear power, 4:25772 
METHANOL PLANTS/DESIGN 
Conceptual design of a coal to methanol commercial plant. 
Quarterly technical progress report, October 25, 1976-January 
28, 1977, 4:25771 (FE-2416-8) 
METHIONINE/IONIZATION 
Ammonia chemical ionization of some free amino acids and 
underivatized peptides, 4:27375 
METHIONINE/SPIN-LATTICE RELAXATION 
Calculated '*C NMR relaxation parameters for a restricted 
internal diffusion model. Application to methionine relaxation in 
dihydrofolate reductase, 4:27380 
METHYLMERCURY/ELECTROCHEMISTRY 
Electrochemical studies of the methylmercury cation, 4:27921 
METHYLMERCURY/ION SELECTIVE ELECTRODE 
ANALYSIS 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
MFTF DEVICES/MAGNET COILS 
MFTF test coil construction and performance, 4:28532 (UCRL- 
80973) 
MHD CHANNELS/FLOW MODELS 
Velocity and temperature development in the entrance region of a 
MHD channel with combined thermal convection, 4:26831 
(CONF-7606138-) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/AIR POLLUTION ABATEMENT 
Control of sulfur dioxide and particulate emission in MHD power 
systems using high sulfur coal, 4:26826 (CONF-781 109-18) 
MHD POWER PLANTS/TECHNOLOGY ASSESSMENT 
Combined coal gasification and MHD-steam powar plant, 4:26828 
MICE/BIOLOGICAL RADIATION EFFECTS 
Repeated inhalation exposure of mice to aerosols of 75®PuOs. II, 
4:28088 (LF-58) 
Toxocity of inhaled '**Ce fused aluminosilicate particles in 
BALB/C mice. II, 4:28105 (LF-58) 
MICE/LEUKOCYTES 
Interspecific comparisons of the sensitivity to chromosome 
aberration production by x rays (Comparative in vitro 
radiosensitivity of leukocyte chromosomes from mice to man), 
4:28051 (CONF-781090-1) 
MICE/LUNG CLEARANCE 
Effect of sulfuric acid aerosol exposure on pulmonary clearance of 
insoluble particles in CD-1 mice, 4:28153 (LF-58) 
MICE/RESPIRATORY SYSTEM 
Toxicity of H2SO, aerosols to CD-1 mice and Fischer-344 rats, 
4:28152 (LF-58) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHELSON INTERFEROMETER/DESIGN 
Pneumatic probe with laser interferometer, 4:27701 (CONF- 
7804 109-) 
MICHIGAN/NATURAL GAS DEPOSITS 
Eastern gas shales project annual report, fiscal year 1977, 4:25482 
(MERC/CR-78/5) 
MICROANALYSIS/CONTAMINATION 
Effects of contamination in x-ray microanalysis, 4:28240 (COO- 
1198-1230) 
MICROCHANNEL ELECTRON MULTIPLIERS/USES 
Channel electron multipliers: properties, development and 
applications, 4:27682 
MICROELECTRONIC CIRCUITS/FABRICATION 
Chemical characterization of a polyphosphoric acid etchant, 
4:27550 (BDX-613-2078(Rev.)) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Micellar-Polymer Joint Demonstration Project, Wilmington Field, 
California. Second annual report, July 1977-May 1978, 4:25386 
(SAN-1395-2) 
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MICROEMULSION FLOODING/RESEARCH PROGRAMS 
Tertiary recovery of Pennsylvania grade crude oil with surfactant 
solutions. Period covered: July 1-September 30, 1978, 4:25390 
(TID-29098) 
MICROEMULSIONS/PHASE STUDIES 
Determination of microemulsion phase continuity and drop size by 
ultracentrifugation, 4:27360 
MICROPROCESSORS 
Gamma-ray spectrum processing with a microprocessor system, 
4:27671 
Microprocessors as a tool in determining correlation between 
sferics and tornado genesis (Sferics = atmospheric 
electromagnetic radiation in the kilohertz to UHF range), 
4:27735 (BDX-613-2122) 
Minis, Midis, and desk-top calculators, 4:27669 
Programmable calculator: alternative to minicomputer-based 
analyzer, 4:27670 
Remote wind measurements with a new microprocessor-based 
accumulator device, 4:26159 (PNL-2515) 
MICROPROCESSORS/DESIGN 
LASS hardware processor, 4:27681 (SLAC-PUB-2198) 
Use of microcomputers at the boxberg power station, 4:26212 
MICROPROCESSORS/PERFORMANCE 
Microprocessor control of a wind turbine generator, 4:26171 
(DOE/NASA/1028-78/20) 
MICROPROCESSORS/PROGRAMMING 
Utility and math subroutinee for the M6800 microprocessor, 
4:28616 (MLM-2564) 
MICROPROCESSORS/SPECIFICATIONS 
Microprocessor control of a wind turbine generator, 4:26171 
(DOE/NASA/1028-78/20) 
MICROTRONS/ASYMMETRY 
Radial motion in a microtron, 4:27616 
MICROTRONS/MAGNETIC FIELDS 
Radial motion in a microtron, 4:27616 
MICROWAVE OVENS/ENERGY CONSERVATION 
Microwave energy-consumption tests: Litton microwave cooking, 
January 1978, 4:26897 (CONF-780238-) 
MICROWAVE OVENS/ENERGY CONSUMPTION 
Development of standard methods of measuring energy 
consumption of ranges and ovens that relate to consumer usage, 
4:26890 (CONF-780238-) 
Microwave energy-consumption tests: Litton microwave cooking, 
January 1978, 4:26897 (CONF-780238-) 
Utensil interface for electric ranges, 4:26891 (CONF-780238-) 
MICROWAVE OVENS/ENERGY EFFICIENCY 
Efficiency-improvement techniques for microwave ovens, 4:26895 
(CONF-780238-) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Biological effects of nonionizing electromagnetic radiation. 
Volume II, Number 4. A digest of current literature. Quarterly 
report March-June 1978, 4:28159 (AD-A-055569) 
MILITARY FACILITIES/DISTRICT COOLING 
A preliminary design, economic and energy analysis, and 
environmental impact assessment for a seawater cooling project, 
Naval Security Group Facilities at Winter Harbor, Maine. Final 
report, 4:26949 (AD-A-056603) 
MILITARY FACILITIES/ENERGY CONSERVATION 
Waste energy recovery study. Final report April-December 1977, 
4:26989 (AD-A-055452) 
MILK/RADIOACTIVITY 
Content of ®Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
MILK/RADIOCHEMICAL ANALYSIS 
Content of ®Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
MILKY WAY/COSMIC GASES 
Study of the hot galactic halo, 4:28225 
MILKY WAY/MAGNETIC FIELDS 
Study of the hot galactic halo, 4:28225 
MILKY WAY/PLASMA WAVES 
Study of the hot galactic halo, 4:28225 
MILL TAILINGS 
See also ORE PROCESSING 
MILL TAILINGS/ENVIRONMENTAL EFFECTS 
Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 
MILL TAILINGS/LEACHING 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
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MILL TAILINGS/RADIOACTIVE WASTE DISPOSAL 
Interior drains for open pit disposal of uranium mill tailings, 
4:25658 (CONF-781 127-2) 
MILL TAILINGS/RADIONUCLIDE MIGRATION 
Rates of leaching of radium from contaminated soils: an 
experimental investigation of radium bearing soils from Port 
Hope, Ontario, 4:25685 
MINERAL OILS/DESULFURIZATION 
Hydrodesulfurization of oil utilizing a catalyst of rare earth metal, 
non-rare earth metal, and alumina support (Patent), 4:25434 
MINERAL WASTES/CALORIFIC VALUE 
Limits of usability of coal waste as a fuel for coal-dust boilers, 
4:25343 
MINERAL WASTES/COMBUSTION 
Combustion of low grade coal, 4:25344 
Limits of usability of coal waste as a fuel for coal-dust boilers, 
4:25343 
MINERS/COOLING SYSTEMS 
Research aids deep level mine productivity, 4:27577 
MINERS/INJURIES 
Mine Injuries and Worktime, Quarterly, 4:25354 
MINERS/PREVENTIVE MEDICINE 
Health protection of European miners from the physician's point 
of view, 4:25353 
MINERS/WORKING CONDITIONS 
Research aids deep level mine productivity, 4:27577 
MINES 
See also COAL MINES 
URANIUM MINES 
MINES/ACCIDENTS 
Mine Injuries and Worktime, Quarterly, 4:25354 
MINES/ANALOG SYSTEMS 
Recent developments in the analogue technique for mine 
ventilation analysis, 4:27481 
MINES/BLOWERS 
Quick, simple and easy way of installing a measuring grid and its 
practical use when accurate air volumes are required (Mines.), 


4:27546 
MINES/COOLING SYSTEMS 
Centrifugal refrigeration plants. Aspects of common problems and 
solutions, 4:27480 
Journal of the mine ventilation society of South Africa, 4:27477 
MINES/FIRE PREVENTION 
“Hot muck” mining methods, 4:27580 
Loading and blasting a hot pillar remnant, 4:27490 
Oxidation of sulphide minerals in the Sullivan mine, 4:27491 
MINES/POWER PLANTS 
Power house plant for Australian miners, 4:26211 
MINES/SHAFT EXCAVATIONS 
Toward a better understanding of mine shaft guides, 4:27487 
MINES/UNDERGROUND STORAGE 
Underground oil storage in disused mines, 4:26783 
MINES/VENTILATION 
Quick, simple and easy way of installing a measuring grid and its 
—— use when accurate air volumes are required (Mines.), 
4:27546 
MINES/VENTILATION SYSTEMS 
Centrifugal refrigeration plants. Aspects of common problems and 
solutions, 4:27480 
Concerns in modern ventilation design and practice. I, 4:27478 
Journal of the mine ventilation society of South Africa, 4:27477 
Mapao meeting stresses major ventilation projects, 4:27479 
Recent developments in the analogue technique for mine 
ventilation analysis, 4:27481 
Study of the factors present in planning the ventilation needs of 
diesel vehicles in operating mines in Quebec, 4:27489 
MINING 
See also COAL MINING 
SHAFT EXCAVATIONS 
SURFACE MINING 
UNDERGROUND MINING 
MINING/HEALTH HAZARDS 
Health protection of European miners from the physician's point 
of view, 4:25353 
MINING/TRUCKS 
Performance and field testing of the service brakes of mining 
trucks in b.c, 4:27486 
MINING EQUIPMENT 
See also BUCKET WHEEL EXCAVATORS 
CUTTER LOADERS 
Failures of front-wheel spindles of large haulage trucks at open-pit 
mines in B.C., 4:27485 
New power and sophistication open up more uses for breakers, 
4:27474 
Performance and field testing of the service brakes of mining 
trucks in b.c, 4:27486 
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MINING EQUIPMENT/CONTROL EQUIPMENT 
Installations for laying idle or blocking drives in coal faces, 
:25317 


MINING EQUIPMENT/DESIGN 
Fracture mechanics in the design, manufacture and maintenance of 
mining equipment, 4:27488 
MINING EQUIPMENT/INTERNAL COMBUSTION ENGINES 
Apparatus for treating exhaust gas (Patent), 4:27472 
MINING EQUIPMENT/JET DRILLS 
Borehole drilling for bolts by means of extremely compressed 
water jets, 4:27476 
MINING EQUIPMENT/MARKET 
A report on the mining and exploration equipment market in 
Australia. Foreign market survey report, 4:27576 (DIB-78-09- 
500 


) 
MINING EQUIPMENT/MONITORING 
Monitoring of mining equipment hydraulics through adaptation of 
the statistical analog monitor. Final report, March 21, 1977- 
April 30, 1978 (Determination of pressure and temperature 
profiles over an operating shift), 4:25284 (FE-9048-1) 
MINING EQUIPMENT/PERFORMANCE 
Mining machinery industry at the 1978 Hanover Fair, 4:27475 
MINING EQUIPMENT/POWER SYSTEMS 
Dynamic properties of the non-linear drive system of a coal- 
mining combine with a damping device, 4:25322 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS/TESTING 
Handbook of optical testing methods for diamond-turned mirrors, 
4:27716 (Y/DA-8005) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILE PROTECTION 
Wind field and trajectory models for tornado-propelled objects, 
:26603 


MISSOURI/AIR POLLUTION 

Day of the week variations of photochemical pollutants in the St. 
Louis area, 4:27790 

Ozone transport in the St. Louis area, 4:27793 

MIXED OXIDE FUEL FABRICATION PLANTS/ 

DECOMMISSIONING 

Technology, safety and costs of decommissioning a reference 
small mixed oxide fuel fabrication plant. Volume 1. Main report, 
4:25632 (NUREG/CR-0129(Vol.1)) 

Technology, safety and costs of decommissioning a reference 
small mixed oxide fuel fabrication plant. Volume 2. Appendices, 
4:25633 (NUREG/CR-0129(Vol.2)(App.)) 

MIXING/MATHEMATICAL MODELS 

Material control in nuclear fuel fabrication facilities. Part ITI. 
Potential modeling techniques for fuel fabrication processes. 
Final report, 4:25591 (UCRL-13942(Pt.3)) 

MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
MOBIL M-GASOLINE PROCESS/CATALYSTS 

Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, April-June 1977, 
4:25198 (FE-2276-12) 

MOBILE POLLUTANT SOURCES/COMPARATIVE 
EVALUATIONS 
Observations on the origin of emissions of dangerous gases, 
4:27783 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODIFIED IN-SITU PROCESSES 

Multiphase flow modeling of oil mist and liquid film formation in 
oil shale retorting, 4:25509 (UCID-18028) 

MOISTURE GAGES/PERFORMANCE 
Use of a neutron depth probe with a shield to measure surface soil 
moisture content, 4:27693 (N-78-24713) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE/MONTE CARLO METHOD 
Molecular dynamics and Monte Carlo calculations in statistical 
mechanics, 4:28301 
MOLECULAR STRUCTURE/REVIEWS 
Molecular electronic structure theory: 1972-1975, 4:28300 
MOLECULE-MOLECULE COLLISIONS/BIBLIOGRAPHIES 

Bibliography of molecular dissociation in heavy particle collisions. 

1950-75, 4:28471 (ORNL-5500) 
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MOLECULES/DISSOCIATION 
Bibliography of molecular dissociation in heavy particle collisions, 
1950-75, 4:28471 (ORNL-5500) 
MOLECULES/ELECTRONIC STRUCTURE 
Permutation group and the coupling of n spin-1/2 angular 
momenta, 4:28259 (LA-UR-78-2396) 
MOLECULES/EXCITED STATES 
Statistical broadening and population loss in strongly excited 
three-level systems, 4:28298 
MOLECULES/GROUP THEORY 
Relationship between the feasible group and the point group of a 
rigid molecule (Point group), 4:28297 (LA-UR-78-2397) 
MOLLUSCS 
See also SNAILS 
MOLLUSCS/RADIOACTIVITY 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
MOLTEN METAL-WATER REACTIONS/MATHEMATICAL 
MODELS 
R-22 vapor explosions, 4:26611 
MOLTEN METAL-WATER REACTIONS/SIMULATION 
R-22 vapor explosions, 4:2661 1 
MOLTEN SALT COAL GASIFICATION PROCESS/PILOT 
PLANTS 
Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 
MOLYBDENUM/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
MOLYBDENUM/CATALYTIC EFFECTS 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 
MOLY BDENUM/CHARGED-PARTICLE TRANSPORT 
Anisotropic ionization loss of electrons in a molybdenum single 
crystal, 4:28407 
MOLY BDENUM/CHEMICAL VAPOR DEPOSITION 
Chemical-vapor-deposited molybdenum films of high infrared 
reflectance, 4:27068 
Chemical vapor deposition of molybdenum reflectors for 
spectrally selective solar converters, 4:26106 
MOL YBDENUM/ECOLOGICAL CONCENTRATION 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
MOLYBDENUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
MOLY BDENUM/FLUORESCENCE 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
MOLYBDENUM/FRACTURES 
Grain boundary segregation of sulfur and nitrogen in sintered 
molybdenum, 4:27130 
MOLYBDENUM/GRAIN BOUNDARIES 
Grain boundary segregation of sulfur and nitrogen in sintered 
molybdenum, 4:27130 
MOLYBDENUM/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
MOLYBDENUM/PHOTON COLLISIONS 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
MOLYBDENUM/REFLECTIVITY 
Chemical-vapor-deposited molybdenum films of high infrared 
reflectance, 4:27068 
MOL YBDENUM/SPUTTERING 
Fusion reactor materials, 4:28579 (ANL/FPP-78-2) 
MOLYBDENUM 100 TARGET/NITROGEN 14 REACTIONS 
Descriptionce f the polarization of '*B produced in the reaction 
0 Mo(''N, '?B)!? Ru, 4:28387 
MOLYBDENUM ALLOYS 
See also HASTELLOYS 
MOLYBDENUM BASE ALLOYS 
MOL.YBDENUM ALLOYS/AMORPHOUS STATE 
New amorphous Mo,Co;, alloy prepared by high-rate sputter 
deposition, 4:27070 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
MOL YBDENUM ALLOYS/CRACKING 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
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MOLYBDENUM ALLOYS/FRICTION 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
MOLYBDENUM ALLOYS/LATTICE PARAMETERS 
Equilibrium studies on a chi phase-strengthened ferritic alloy, 
4:27096 
MOLYBDENUM ALLOYS/MANUFACTURING 
Cobalt-base sintered alloy (Patent; varying percentages of Cr, W. 
Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Consistency of stress corrosion preg behavior of uranium 
alloys in three environments, 4:27151 
MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Segregation of nickel to voids in an irradiated high-nickel alloy 
(Nickel ion irradiation), 4:27227 
Study on some properties of iron-base materials with calcium 
fluoride additions for friction nodes in nuclear plants, 4:27231 
MOLYBDENUM ALLOYS/STRESS CORROSION 
Consistency of stress corrosion cracking behavior of uranium 
alloys in three environments, 4:27151 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
MOLYBDENUM BASE ALLOYS/ELECTRONIC STRUCTURE 
Mechanical properties and the electronic structure of transition 
metal alloys. Final report, 4:27121 (N-78-25167) 
MOLYBDENUM BASE ALLOYS/MECHANICAL 
PROPERTIES 
Mechanical properties and the electronic structure of transition 
metal alloys. Final report, 4:27121 (N-78-25167) 
MOLYBDENUM NITRIDES/MICROHARDNESS 
Chemical reactions in the condensation of metal-plasma streams, 
4:27256 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 
Catalytic deoxygenation of heavy gas oil, 4:25526 
MOLYBDENUM OXIDES/PROCESSING 
Catalytic deoxygenation of heavy gas oil, 4:25526 
MOLYBDENUM SELENIDES/SUPERCONDUCTIVITY 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
MOLYBDENUM SULFIDES/ELECTRON-PHONON 
COUPLING 
Soft mode behavior of the high-superconducting transition 
= erature Sn- and Pb-ternary molybdenum sulfides (2 to 
400°K), 4:27113 
MOLYBDENUM SULFIDES/MAGNETIC SUSCEPTIBILITY 
Soft mode behavior of the high-superconducting transition 
are te and Pb-ternary molybdenum sulfides (2 to 
4:2711 
MOLYBDENUM SULFIDES/SPECIFIC HEAT 
Soft mode behavior of the high-superconducting transition 
= erature Sn- and Pb-ternary molybdenum sulfides (2 to 
400°K), 4:27113 
MOLYBDENUM SULFIDES/SUPERCONDUCTIVITY 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
MOMENTUM (ANGULAR) 
See ANGULAR MOMENTUM 
MONEL 400/CORROSION RESISTANCE 
MONEL alloy 400 sheathing: protection of offshore structures in 
the splash zone, 4:27205 
MONEL 400/MECHANICAL PROPERTIES 
MONEL alloy 400 sheathing: protection of offshore structures in 
the splash zone, 4:27205 
MONITORING 
See also AEROSOL MONITORING 
RADIATION MONITORING 
MONITORING/LEGAL ASPECTS 
Certification of water and wastewater laboratories: a professional 
chemist's view, 4:27947 
MONITORING/RELIABILITY 
Clean laboratory methods to achieve contaminant-free processing 
and determination of ultra-trace samples in marine 
environmental studies, 4:27916 
MONITORING NETWORK 
See MONITORING 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL. SYSTEMS 
MONOPOLES/PROPAGATOR 
Topics in dual models and extended solutions (Infinities), 4:28339 
MONTANA/ENERGY SOURCE DEVELOPMENT 
Program plan for performing social impact assessment: a case 
study of coal development in the Powder River region, 4:25270 
(BNWI -2084(R AP-7)) 





MONTANA/SEISMIC SURVEYS 


MONTANA/SEISMIC SURVEYS 
Montana large aperture seismic array. Semi-annual technical 
rt 1 October 1977-31 March 1978, 4:28175 (AD-A-055679) 
MONTANA/SOCIAL SERVICES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
MONTANA/TAXES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
MONTMORILLONITE/SORPTIVE PROPERTIES 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809 100-1) 
MORPHOLOGICAL CHANGES/RADIOINDUCTION 
Histological and histochemical studies of the liver of rats flown 
aboard Kosmos-690 biosatellite (Prolonged space flight has no 
effect on the pee changes induced by y rays in rat 
liver), 4: anvsd 
State of s enesis in rats flown aboard Kosmos-690 
biosatellite re (Ef fects of space flight factors on y radiosensitivity 
of germ cells in male rats), 4:28058 
MORPHOLOGY 
See MORPHOLOGICAL CHANGES 
MORTALITY/TEMPERATURE EFFECTS 
Effect of arsenic on the thermal tolerance of newly hatched 
muskellunge fry (Esox masquinongy), 4:28156 
MOS TRANSISTORS/RADIATIO N EFFECTS 
Radiation effects on MOS/SOS neta aed devices. 
Contractor report (Al2Os), 4:27695 (AD-A-055925) 
MOS TRANSISTORS/RADIATION HARDENING 
Analysis of latch-up prevention in CMOS IC’s using an epitaxial- 
buried layer ess, 4:27697 (SAND-78-1648C) 
TI- ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:2791 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27 7908 
ULTIPARTICLE SPECTROMETERS/PERFORMANCE 
a A bilities and pl d improv ts, 4:27625 (BNL- 
MULTIPHASE FLOW/BIBLIOGRAPHIES 
H-coal fluid dynamics topical report. Part I. Literature search (213 
references), 4:25239 -2588-6) 
MULTIPHASE FLOW/MASS TRANSFER 
— in three-phase fluidized beds, 4:27531 (ORNL/MIT- 


) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS/DELAY 
CIRCUITS 





Position-sensitive er rtional chambers, 4:27650 
TIO 


MULTIWIRE PRO ONAL CHAMBERS/DESIGN 
Position-sensitive Eran chambers, 4:27650 
MULTIWIRE PRO ONAL CHAMBERS/EFFICIENCY 
Position imaging with multiwire proportional chamber: gamma 
converter hybrid detectors, 4:27685 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
a apparatus for incinerating waste material (Patent), 


MUNICIPAL WASTES/COMBUSTION PRODUCTS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
MUNICIPAL WASTES/ENERGY RECOVERY 
Some potential strategies for the recovery and reduction of 
municipal solid waste, 4:27015 
MUNICIPAL WASTES/RECYCLING 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 2. Tradeoffs of municipal solid-waste- 
processing alternatives, 4:26723 (LBL-7896(Pt.2)) 
Glass recovery (Patent), 4:27559 
Process for the pyrolytic treatment of organic, pseudo-organic and 
inorganic material (Patent), 4:27560 
RONPIaS7 conservation and recovery: current reports, 4:27013 
MUNICIPAL. WASTES/WASTE DISPOSAL 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 2. Tradeoffs of municipal solid-waste- 
processing alternatives, 4:26723 (LBL- 7896(Pt.2)) 
Process for the pyrolytic treatment of organic, pseudo-organic and 
inorganic material (Patent), 4:27560 
Resource conservation and recovery: current reports, 4:27013 
(NP-23597) 
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Waste disposal practices - a threat to health and the nation’s water 
supply. Report to the congress, 4:27900 (PB-283065) 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Commonwealth of Massachusetts State solid waste plan, 
September 30, 1977, 4:27019 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
Some potential strategies for the recovery and reduction of 
municipal solid waste, 4:27015 
MUNICIPAL WASTES/WASTE PROCESSING 
Energy conservation: policy issues and end-use scenarios of 
savings potential, 4:26722 (LBL-7896(Pt.1)) 
MUNICIPAL WASTES/WASTE PROCESSING PLANTS 
System for the handling of solid waste (Patent), 4:27561 
MUON DETECTION 
Recent acoustic results at Harvard, 4:28406 (COO-3064-3) 
MUON PAIRS/PARTICLE PRODUCTION 
Search for neutrino induced dimuon events in the 15 foot neon 
bubble chamber with a two plane EMI, 4:28327 
MUONS 
See also COSMIC MUONS 
MUONS/ELECTRIC CHARGES 
Properties of neutrino induced trimuon events, 4:28321 
MUONS/LINEAR MOMENTUM 
Properties of neutrino induced trimuon events, 4:28321 
MUONS/MULTIPLE PRODUCTION 
Multimuon production by high energy neutrinos and antineutrinos 
(Trimuons, tetramuons, preliminary results), 4:28325 (SLAC- 
215) 
MUONS/PARTICLE PRODUCTION 
Properties of neutrino induced trimuon events, 4:28321 
MUONS/WEAK PARTICLE DECAY 
Weak decays (Review, lecture), 4:28346 (SLAC-215) 
MUSSELS 
See MOLLUSCS 
MUSTARD (NITROGEN) 
See NITROGEN MUSTARD 
MUTAGEN SCREENING 
Does carcinogenic potency correlate with mutagenic potency in 
the Ames assay, 4:28113 
MUTAGEN SCREENING/ENZYME ACTIVITY 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
MUTAGEN SCREENING/STATISTICAL MECHANICS 
Statistical analysis of in vitro bacterial mutagenesis tests, 4:28119 
(LF-58) 
MUTAGENESIS/COMPARATIVE EVALUATIONS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
MUTAGENESIS/CORRELATIONS 
Does carcinogenic potency correlate with mutagenic potency in 
the Ames assay, 4:28113 
MUTAGENS 
See also EMS 
MUTAGENS/GENETIC EFFECTS 
Statistical analysis of in vitro bacterial mutagenesis tests, 4:28119 
(LF-58) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
GENE MUTATIONS 
MUTATIONS/DOSE-RESPONSE RELATIONSHIPS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
MUTATIONS/RADIOINDUCTION 
Origin of meiotic nondisjunction in Drosophila females, 4:28066 
(CONF-781115-1) 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
MX DEVICES 
See MFTF DEVICES 
MYOCARDIUM/CAT SCANNING 
Investigation of ['*F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 
MYOCARDIUM/RADIONUCLIDE KINETICS 
Investigation of ['* F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 
MYXOMYCETES/BIOLOGICAL RADIATION EFFECTS 
DNA replication and the repair of DNA strand breaks in nuclei of 
Physarum polycephalum. Progress report, September 1, 1977- 
July 31, 1978, 4:28046 (COO-2486-369) 
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NAI DETECTORS/ELECTRONIC CIRCUITS 
High rate Nal detector system, 4:27631 (CONF-781033-17) 
NAPHTHA/CATALYTIC CRACKING 
Maximize octane barrels; adjust reformer charge IBP, 4:25424 
NAPHTHA/STEAM REFORMER PROCESSES 
Hydrogen production. Processes and their economy, 4:25742 
NAPHTHA/THERMAL CRACKING 
Cracking of heavy hydrocarbons for olefin production. Pt. 1. 
Materials used - yields - product quality, 4:25441 
NAPHTHALENE/RAMAN SPECTRA 
Single vibronic level resonant Raman scattering of molecular ions 
in solid glass: PMDA anion and naphthalene cation, 4:27362 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL DEFENSE/RESEARCH PROGRAMS 
Systems Studies Department FY 78 activity report. Volume 2. 
Systems analysis (Sandia Laboratories, Livermore), 4:28601 
(SAND-79-8211) 
NATIONAL ENERGY PLAN/EVALUATION 
National Energy Plan: options under assumptions of national 
security threat. A report with selected readings prepared by the 
Library of Congress for use by the Committee on Interstate and 
Foreign Commerce, House of Representatives, Ninety-Fifth 
Congress, second session, 4:26765 
National Energy Plan: options under assumptions of national 
security threat-or energy policy as if it really mattered, 4:26766 
NATIONAL ENERGY PLAN/WATER POLLUTION 
Water pollution impacts of the National Energy Plan (Projections 
to 1985 with and without NEP), 4:26677 (ANL/IAPE/TM-78- 


4) 
NATIONAL ENVIRONMENTAL POLICY ACT/COMPLIANCE 

Environmental impact statements and the DoD decision-making 
process, 4:26681 

NATIONAL GOVERNMENT/GOVERNMENT POLICIES 

Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-5)) 

NATIONAL GOVERNMENT/LAND LEASING 

Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-S)) 

NATIONAL GOVERNMENT/POLLUTION REGULATIONS 

Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-5)) 

NATURAL DRAFT COOLING TOWERS/CHEMICAL 

EFFLUENTS 

Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 

NATURAL DRAFT COOLING TOWERS/DESIGN 

Basic design principles for a seawater natural draught cooling 

tower, 4:26192 
NATURAL DRAFT COOLING TOWERS/PLUMES 

Chalk Point cooling tower project. Volume 2. Cooling tower drift 
dye tracer experiment, June 16 and 17, 1977. Final report 1 July 
1976-30 June 1977, 4:27847 (PB-284059) 

Chalk Point cooling tower project. Volume 3. Cooling tower drift 
dye tracer experiment surface weather and ambient atmospheric 
profile data, June 16 and 17, 1977. Final report 1 July 1976-30 
June 1977, 4:27848 (PB-284060) 

Chalk Point cooling tower project: Chalk Point surface weather 
and ambient atmospheric profile data; first intensive test period, 
December 15-19, 1975, revision, 4:27849 (PB-284212) 

NATURAL DRAFT COOLING TOWERS/THERMAL 

EFFLUENTS 

Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 

NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/AVAILABILITY 

Natural gas into the next century. Supply security and future 
development of natural gas in Western Europe, 4:25493 

Natural gas on the way into the next century, 4:25491 

NATURAL GAS/CHARGES 


Solar-powered irrigation systems study: technical summary report. 


Volume II. Agricultural energy and fuel price projections for 


Arizona, California, Kansas, Nebraska, New Mexico, and Texas, 


4:26067 (SAN-1101/PA2-26) 
NATURAL GAS/CLASSIFICATION 
Study of relations between isotopic composition of carbon in oils, 
the peculiarities of their hydrocarbon composition and organic 
matter of the western Uzbekistan and Fergana, 4:25467 


NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 


NATURAL GAS/COMBUSTION 

Emission reduction on two industrial boilers with major 
combustion modifications. Final report January 1976-January 
1978, 4:27583 (PB-283109) 

NATURAL GAS/DATA COMPILATION 
Sources of energy data for Illinois, 4:26745 (NP-23535) 
NATURAL GAS/ECONOMICS 
Natural gas on the way into the next century, 4:25491 
NATURAL GAS/ENERGY CONSERVATION 
Outlook for gas conservation, 4:26785 
NATURAL GAS/ENHANCED RECOVERY 

Enhanced recovery of unconventional gas. Executive summary. 
Volume I (of 3 volumes), 4:25496 (HCP/T2705-01) 

High Energy Gas Frac, 4:25498 (SAND-78-2342) 

NATURAL GAS/MIXING 

Blending of hydrogen in natural gas distribution systems. Volume 
I. Gas blends flow in distribution system, mixing points, and 
regulatory standards. Final report, June 1, 1976-August 30, 1977 
(10 and 20% hydrogen), 4:25500 (CONS-2925-1) 

NATURAL GAS/ORIGIN 

Origin of hydrogen sulfide containing natural gases of oil and gas 

bearing basins, 4:25377 
NATURAL GAS/PRODUCTION 

Black shale gas production. Quarterly progress report, January- 
March 1978, 4:25485 (ORO-5194-1) 

Midterm oil and gas supply modeling system methodology 
description, 4:25380 (DOE/EIA-0103/17) 

NATURAL GAS/PURIFICATION 
Process for reducing the level of radioactivity of a stream of light 
hydrocarbons (Patent), 4:25487 
NATURAL GAS/QUANTITATIVE CHEMICAL ANALYSIS 
Apparatus and method for sour gas analysis (Patent), 4:25504 
NATURAL GAS/REGULATIONS 
Administration of the natural gas shortage in the USA, 4:26784 
NATURAL GAS/RESOURCE CONSERVATION 
Appliance energy conservation through the application of 
electric-ignition systems, 4:26920 (CONF-780238-) 
NATURAL GAS/STEAM REFORMER PROCESSES 
Hydrogen production. Processes and their economy, 4:25742 
NATURAL GAS/SUPPLY AND DEMAND 

Administration of the natural gas shortage in the USA, 4:26784 

Indiana natural gas: accommodation to reality, Appendices, 
4:25490 (PB-282422) 

NATURAL GAS/UNDERGROUND STORAGE 

Underground storage of natural gas by interstate pipeline 
companies for 1977 and winter 1977-1978, 4:25501 (DOE/EIA- 
0151/77) 

NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS/EXPLOITATION 

Black shale gas production. Quarterly progress report, January- 

March 1978, 4:25485 (ORO-5194-1) 
NATURAL GAS DEPOSITS/EXPLORATION 

Application of coal petrographic methods in petroleum and 
natural gas exploration, 4:25378 (MLM-2558(TR)) 

Eastern gas shales project annual report, fiscal year 1977, 4:25482 
(MERC/CR-78/5) 

Exploratory prospects of lithological-stratigraphic and 
tectonically screened oil and gas deposits in the South Emben 
Region, 4:25366 

Importance of lixiviation waters for the formation of gas deposits, 
4:25483 

Methods of forecasting the quality of gas raw material, 4:25506 

Oil and gas traps of reef origin in the southeastern Pre-Caspian 
syneclise, 4:25364 

Reliability of radiometric testing of exploratory-survey boreholes 
in southern Mangyshlak, 4:25370 

Succession of oil exploratory operations in the upper Permian- 
Triassic complex of the Pre-Caspian depression, 4:25367 

Western gas sands project status report, 4:25497 (NVO-0655-111) 

NATURAL GAS DEPOSITS/FORECASTING 

Formation and distribution of gas-oil accumulations in the 
paleozoic subsalt deposits of the northern marginal zone of the 
Caspian depression, 4:25360 

Possible occurrence of hydrocarbons in Devonian reefs of 
Northwestern Germany, 4:25361 

NATURAL GAS DEPOSITS/GEOCHEMISTRY 

Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, April-June 1978, 4:25486 (ORO-5205-7) 

Composition and distribution of natural gases within the Vendian 
Terrigene Complex of Southern Siberian Platform, 4:25505 

NATURAL. GAS DEPOSITS/GEOLOGIC STRUCTURES 

Oil and gas traps of reef origin in the southeastern Pre-Caspian 

syneclise, 4:25364 





NATURAL GAS DEPOSITS/GEOLOGY 


NATURAL GAS DEPOSITS/GEOLOGY 
Influence of post-trap tectonic movement on hydrocarbons 
migration in the area of Tunguska syneclize, 4:25373 
Petroleum-geologic zonation of the Soviet Far Easte-n marginal 
seas, 4:25359 
Specifics of gas and oil accumulation in stratigraphic traps, 
4:25376 
NATURAL GAS DEPOSITS/INFORMATION SYSTEMS 
Coordination of study of the Devonian black shale in the Illinois 
Basin (Illinois, Indiana, and Western Kentucky). Quarterly 
progress report, 1 July to 30 September, 1978-3 October 1978 
(Geological data base), 4:25481 (FE-8214-5) 
NATURAL GAS DEPOSITS/PROSPECTING 
Composition and distribution of natural gases within the Vendian 
Terrigene Complex of Southern Siberian Platform, 4:25505 
NATURAL GAS DEPOSITS/RADIOMETRIC SURVEYS 
Use of natural gamma-radiation spectrometry for studying oil and 
gas bearing basins, 4:25374 
NATURAL GAS DEPOSITS/WELL LOGGING 
Surprising productivity from low-resistivity sands, 4:25358 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/COST 
Arrangement and cost of the supply of gas to domestic consumers, 
4:25503 
NATURAL GAS DISTRIBUTION SYSTEMS/ 
ENVIRONMENTAL EFFECTS 
Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 1. Engineering analysis. 
Final report, 4:26270 (EPRI-EL-904(Vol.1)) 
NATURAL GAS DISTRIBUTION SYSTEMS/SAFETY 
STANDARDS 
Blending of hydrogen in natural gas distribution systems. Volume 
I. Gas blends flow in distribution system, mixing points, and 
regulatory standards. Final report, June 1, 1976-August 30, 
1977, 4:25500 (CONS-2925-1) 
NATURAL GAS FIELDS/GOVERNMENT POLICIES 
Information offshore, 4:25461 (NP-23281) 
NATURAL GAS FIELDS/OFFSHORE DRILLING 
Service bases for offshore oil, 4:25384 (PB-282549) 
NATURAL GAS FIELDS/SPATIAL DISTRIBUTION 
Distribution of oil and gas fields in the regions attached to 
continent of the Far East (Islands), 4:25363 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/REVIEWS 
Gas industry - gas technique, 4:25492 
NATURAL GAS PROCESSING PLANTS 
Algeria becomes liquid methane centre. LNG1 in Arzew put into 
operation, 4:25489 
NATURAL GAS WELLS 
See also WELLHEADS 
NATURAL GAS WELLS/BLOWOUT PREVENTERS 
Well seal (Patent), 4:25416 
NATURAL GAS WELLS/EXPLOSIVE FRACTURING 
Environmental report: stimulation of Devonian shale formations in 
Ohio, New York, and Maryland, 4:25499 (UCID-17956) 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Development of improved design criteria for hydraulic fracturing 
operations, 4:25382 (METC/CR-78/11) 
Environmental report: stimulation of Devonian shale formations in 
Ohio, New York, and Maryland, 4:25499 (UCID-17956) 
NATURAL GAS WELLS/PRODUCTIVITY 
Relationship between productivity of gas wells and their locations 
with respect to lineaments: a statistical analysis, 4:25484 
(METC/CR-78/14) 
NATURAL GAS WELLS/PUMPING 
Circumferential centralizer (Patent), 4:25414 
NATURAL GAS WELLS/VALVES 
Pumpdown safety valve (Patent), 4:25400 
NATURAL GAS WELLS/WELL COMPLETION 
Methods of use of cementitious materials and sonic or energy- 
carrying waves within subsurface formations (Patent), 4:25488 
NATURAL GAS WELLS/WELL LOGGING 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, April-June 1978, 4:25486 (ORO-5205-7) 
= parameter computer for gas well logging (Patent), 
327722 
NATURAL RADIOACTIVITY 
(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
NATURAL RADIOACTIVITY/RADON 
Working level screening survey of structures constructed of 
materials containing pumice. Final report, 4:27867 (PB-282446) 
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NEODYMIUM CARBIDES/ANTIFERROMAGNETISM 
Neutron diffraction studies of Pr2C;, Nd2Cs, and Dy2Cs at 300 to 
1.6°K, 4:27261 
NEODYMIUM CARBIDES/CRYSTAL STRUCTURE 
Neutron diffraction studies of Pr2C3, NdeCs, and Dy2Cs at 300 to 
1.6°K, 4:27261 
NEODYMIUM LASERS/OPTICAL FILTERS 
Studies of closure phenomena in pinholes irradiated by Nd laser 
pulses, 4:28569 (UCRL-81467) 
NEODYMIUM NITRATES/SOLVENT EXTRACTION 
Predictive thermodynamic model for the distribution coefficients 
of neodymium in the Nd(N0s)3-HN03-H20-1 M HDEHP- 
AMSCO liquid-liquid extraction system, 4:27078 
NEON/ISOTOPE SEPARATION 
Isotope separation in crossed-jet systems, 4:25579 (SAND-78- 
8723 


) 
NEON/NEUTRINO REACTIONS 
Recent results from neutrino interactions in heavy neon, 4:28320 
(BNL-24813) 
NEON/PHOTOIONIZATION 
Ab initio study of the photoionization of the lowest *P state of 
neon, 4:28292 
NEON 20 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Classical many-body calculation of relativistic nuclear collisions, 
4:28392 
NEON 20 REACTIONS/INCLUSIVE INTERACTIONS 
Classical many-body calculation of relativistic nuclear collisions, 
4:28392 
NEON 20 REACTIONS/NUCLEAR FIREBALLS 
Classical many-body calculation of relativistic nuclear collisions, 
4:28392 
NEON 20 TARGET/HELIUM 3 REACTIONS 
Completion of the mass-20 isospin quintet by employing a helium- 
jet-fed on-line mass separator, 4:28377 
NEON 20 TARGET/NEUTRINO REACTIONS 
Search for neutrino induced dimuon events in the 15 foot neon 
bubble chamber with a two plane EMI, 4:28327 
NEON 28/ISOTOPE PRODUCTION 
Observation of new neutron-rich isotopes by fragmentation of 205- 
MeV/nucleon “Ar ions, 4:28374 
NEON IONS/COLLISIONS 
Continuous spectra emitted by particles knocked out by ion beams 
from metal targets, 4:28256 
NEON IONS/ION-MOLECULE COLLISIONS 
Charge transfer excitation in Ne* -N2O collisions at energies down 
to 1 eV, 4:28276 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 
NEOPLASMS 
See also LEUKEMIA 
LYMPHOMAS 
NEOPLASMS/EPIDEMIOLOGY 
Potential carcinogens in water: GC/MS analysis, 4:27905 
NEOPLASMS/RADIOINDUCTION 
Animal model of human disease, 4:28063 
Biological effects of repeated inhalation exposure of Syrian 
hamsters to aerosols of 7°°PuOo. III, 4:28087 (LF-58) 
Biological effects of repeated exposure of beagle dogs to relatively 
insoluble aerosols of '**Ce. IV, 4:28089 (LF-58) 
Comparative analysis of causes of animal deaths during chronic 
exposure to gamma radiation and the aftereffect period (Dogs), 
4:28061 


Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of ?!°Po, 
4:28084 (LF-58) 

Repeated inhalation exposure of Syrian hamsters to '**CeOsz. III, 
4:28085 (LF-58) 

Toxicity of inhaled ®SrCl in beagle dogs. XI, 4:28069 (LF-58) 

Toxicity of inhaled *' YCl; in beagle dogs. XI, 4:28070 (LF-58) 

Toxicity of inhaled '**CeCls in beagle dogs. XI, 4:28071 (LF-58) 

Toxicity of injected '*7CsCl in beagle dogs. X, 4:28072 (LF-58) 

Toxicity of ®°Y inhaled in a relatively insoluble form by beagle 
dogs. IX, 4:28073 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by 
immature beagle dogs. VI, 4:28076 (LF-58) 

NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 237/CHARGE STATE 
Radiation-induced **’Np charge states from **! Am-CaFa2a), 
7390 


NEPTUNIUM 237/MOESSBAUER EFFECT 
Radiation-induced **7Np charge states from **! Am-CaF2a), 
4:27390 
NEPTUNIUM COMPLEXES/CHEMISTRY 
Chemistry of nuclear resources, technology, and waste, 4:27399 
(CONF-781112-11) 
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NETHERLANDS/AIR POLLUTION 
Dutch National Air Pollution Monitoring System: a focal and 
reference point, 4:27861 
NETHERLANDS/FUEL CONSUMPTION 
Optimation of gas consumption in the Netherlands, 4:26864 
NEUTRAL ATOM BEAM INJECTION/BEAM TRANSPORT 
Means for counteracting charged particle beam divergence 
(Patent), 4:28549 
NEUTRAL ATOM BEAM INJECTION/COMPUTER CODES 
Comparison of beam deposition for three neutral beam injection 
codes, 4:28542 (ORNL/TM-6550) 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/COMPUTER CODES 
QUARTZ: a numerical simulation of an asymmetric electrostatic 
accelator, 4:28545 (ORNL/TM-6740) 
NEUTRAL BEAM SOURCES/DESIGN 
Doublet III neutral beam injection system overview and status 
report, 4:28540 (GA-A-15119) 
PLT neutral beam injection systems, 4:28544 (ORNL/TM-6658) 
NEUTRAL BEAM SOURCES/DIRECT ENERGY 
CONVERTERS 
Selected topics on surface effects in fusion devices: neutral-beam 
injectors and beam-direct converters, 4:28580 (CONF-780851-2) 
NEUTRAL BEAM SOURCES/ION SOURCES 
Negative ion based neutral beams for plasma heating, 4:28538 
(BNL-24782) 
NEUTRAL BEAM SOURCES/PERFORMANCE 
Doublet III neutral beam injection system overview and status 
report, 4:28540 (GA-A-15119) 
Negative ion based neutral systems, 4:28241 (UCRL-81830) 
PLT neutral beam injection systems, 4:28544 (ORNL/TM-6658) 
NEUTRAL BEAM SOURCES/PHYSICAL RADIATION 
EFFECTS 
Selected topics on surface effects in fusion devices: neutral-beam 
injectors and beam-direct converters, 4:28580 (CONF-780851-2) 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
150-kV, 80-A solid state power supply for neutral beam injection, 
4:28536 (LBL-8155) 
Lawrence Berkeley Laboratory power supply system for neutral 
beam source development, 4:28535 (LBL-6378) 
NEUTRAL BEAM SOURCES/RESEARCH PROGRAMS 
Development of energetic neutral beams to the megawatt power 
level for controlled thermonuclear research, 4:28551 
NEUTRAL BEAM SOURCES/VACUUM SYSTEMS 
Charge exchange system (Patent), 4:28550 
NEUTRINO BEAMS/BEAM MONITORING 
Accelerator neutrino experiments (Review lecture), 4:28323 
(SLAC-215) 
NEUTRINO BEAMS/BEAM PRODUCTION 
Accelerator neutrino experiments (Review lecture), 4:28323 
(SLAC-215) 
NEUTRINO DETECTION 
Recent acoustic results at Harvard, 4:28406 (COO-3064-3) 
NEUTRINO REACTIONS 
™1Ga-7'Ge system (J, 7, lifetime, threshold energy), 4:28383 
(BNL-50879(Vol.1)) 
Recent results from neutrino interactions in heavy neon, 4:28320 
(BNL-24813) 
Search for neutrino induced dimuon events in the 15 foot neon 
bubble chamber with a two plane EMI, 4:28327 
NEUTRINO-DEUTERON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Simple charged-current channels in v-Dz2 interactions, 4:28319 
(ANL-HEP-CP-78-31) 
NEUTRINO-DEUTERON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Simple charged-current channels in v-Dz2 interactions, 4:28319 
(ANL-HEP-CP-78-31) 
NEUTRINO-DEUTERON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Simple charged-current channels in v-Dz interactions, 4:28319 
(ANL-HEP-CP-78-31) 
NEUTRINO-DEUTERON INTERACTIONS/SCATTERING 
AMPLITUDES 
Simple charged-current channels in v-D: interactions, 4:28319 
(ANL-HEP-CP-78-31) 
NEUTRINO-NEUTRON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Simple charged-current channels in v-D2 interactions, 4:28319 
(ANL-HEP-CP-78-31) 
VEUTRINO-NEUTRON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Simple charged-current channels in v-D2 interactions, 4:28319 
(ANL-HEP-CP-78-31) 


NEUTRON REACTIONS 


NEUTRINO-NEUTRON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Simple charged-current channels in v-Ds» interactions, 4:28319 
(ANL-HEP-CP-78-31) 
NEUTRINO-NEUTRON INTERACTIONS/SCATTERING 
AMPLITUDES 
Simple charged-current channels in v-Dz interactions, 4:28319 
(ANL-HEP-CP-78-31) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Accelerator neutrino experiments (Review lecture), 4:28323 
(SLAC-215) 
NEUTRINO-NUCLEON INTERACTIONS/KINETICS 
Properties of neutrino induced trimuon events, 4:28321 
NEUTRINO-NUCLEON !INTERACTIONS/MULTIPLE 
PRODUCTION 
Multimuon production by high energy neutrinos and antineutrinos 
(Trimuons, tetramuons, preliminary results), 4:28325 (SLAC- 
215) 
NEUTRON ABSORBERS/PERFORMANCE 
Europia as a nuclear control material (LMFBR), 4:26487 
NEUTRON ABSORBERS/STANDARDS 
Proposed extension of Raschig ring standard to low enriched 
uranium fuels (Neutron absorber rings for fissile solutions), 
4:25617 
NEUTRON ACTIVATION ANALYZERS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
NEUTRON DETECTION/TIME-OF-FLIGHT METHOD 
(p,n) reaction at intermediate energy, 4:28372 (CONF-790126-2) 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
HE-3 COUNTERS 
THRESHOLD DETECTORS 
NEUTRON DETECTORS/CALIBRATION 
Personnel neutron monitoring developments at LLL 
(Development and calibration of various types of neutron 
detectors and monitors), 4:27641 (UCRL-81897) 
NEUTRON DETECTORS/DESIGN 
Shielded regenerative neutron detector (Patent), 4:26457 
NEUTRON DETECTORS/PERFORMANCE TESTING 
Preliminary studies of microchannel plate photomultiplier tube 
neutron detectors for flight test applications, 4:27639 (SAND- 
78-8266) 
NEUTRON DETECTORS/SPATIAL RESOLUTION 
Plasma neutron diagnostic techniques with good spatial and 
energy resolution, 4:28473 (UCRL-81120) 
NEUTRON DIFFUSION EQUATION/TWO-DIMENSIONAL 
CALCULATIONS 
Symmetrized neutron transport equation and the fast Fourier 
transform method, 4:26445 
NEUTRON DOSIMETRY 
See also ALBEDO-NEUTRON DOSEMETERS 
Neutron Dosimetry, 4:27653 
NEUTRON DOSIMETRY/RESEARCH PROGRAMS 
Albedo-neutron dosimetry studies at Lawrence Livermore 
Laboratory, 4:28424 (UCRL-81889) 
NEUTRON FLUX 
Transport of accelerator produced neutrons in a concrete room, 
4:27626 (SLAC-PUB-2214) 
NEUTRON FLUX/MEASURING METHODS 
Experimental determination of thermal neutron flux in the 
radiochemistry curriculum, 4:27410 
NEUTRON FLUX/SPATIAL DISTRIBUTION 
TRIPOLI 01, a three-dimensional polykinetic Monte Carlo 
program. Pt.2. Constant data input and results obtained for a 
complex bench-mark example, 4:28415 (CEA-CONF- 
3834(Pt.2)) 
NEUTRON LOGGING/NEUTRON SOURCES 
Compact long-lived neutron source (Patent), 4:25720 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MONITORS/CALIBRATION 
Personnel neutron monitoring developments at LLL 
(Development and calibration of various types of neutron 
detectors and monitors), 4:27641 (UCRL-81897) 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY/RESEARCH PROGRAMS 
Inspection of internal components, 4:27541 
NEUTRON REACTIONS 
Sensitivity analysis applied to an integral test of niobium cross 
sections, 4:28417 (CONF-780858-5) 





NEUTRON REACTIONS/CAPTURE 


NEUTRON REACTIONS/CAPTURE 

Dependence of the gamma-ray spectral shape on the neutron 
energy averaging interval size for the '*'Ta(n,y) reaction (4.28 
eV to 90 keV), 4:28390 

Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 (HEDL-SA-1616-FP) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Total neutron cross section of scandium from 0.005 to 22 keV, 
4:28382 

Total neutron cross section for americium-241 (0.5 to 25 MeV), 
4:28395 

NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/DESIGN 
Compact long-lived neutron source (Patent), 4:25720 
Method and apparatus for generating neutrons (Patent), 4:25721 
NEUTRON SOURCES/RESEARCH PROGRAMS 
Californium-252 news, 4:25722 
NEUTRON SPECTROMETERS/PERFORMANCE 

High resolution fast neutron spectrometry without time-of-flight, 
4:27655 (LA-UR-78-2562) 

NEUTRON SPECTROMETERS/SPECIFICATIONS 

High resolution fast neutron spectrometry without time-of-flight, 
4:27655 (LA-UR-78-2562) 

NEUTRON SPUTTERING/SPATIAL DISTRIBUTION 

Sputtering of gold by fast neutrons, 4:28252 

NEUTRON TRANSPORT/COMPUTER CODES 

Sample problems for the novice user of the AMPX-II system (For 
generating coupled multigroup neutron--gamma libraries, in 
FORTRAN IV for IBM 360/91), 4:28411 (ORNL/CSD/TM- 
72) 

User's guide for the JULIET module of the FORSS sensitivity 
and uncertainty analysis code system, 4:28419 (ORNL/TM- 
6594) 

NEUTRON TRANSPORT/MEETINGS 

Fiscal 1976 report of meeting on heat and structures in nuclear 
engineering, and symposium on numerical analysis of transport 
and diffusion phenomena in nuclear engineering (Tokai, Ibaraki, 
Japan, March 16-17, 1977), 4:26288 (UTNL-R-0046) 

NEUTRON TRANSPORT THEORY 

Uncertainty analysis for secondary energy distributions, 4:28418 
(LA-UR-78-2457) 

NEUTRON TRANSPORT THEORY/CALCULATION 

METHODS 

Monte Carlo method for neutron transport problems, 4:28420 
(UTNL-R-0046) 

NEUTRON TRANSPORT THEORY/RESEARCH PROGRAMS 

Transport and reactor theory. Progress report, July 1-September 
30, 1978, 4:26435 (LA-7554-PR) 

NEUTRON TRANSPORT THEORY/THREE-DIMENSIONAL 

CALCULATIONS 

TRIPOLI 01, a three-dimensional polykinetic Monte Carlo 
program. Pt.1. Presentation of the TRIPOLI code, 4:28414 
(CEA-CONF-3834(Pt.1)) 

NEUTRON TRANSPORT THEOR Y/TWO-DIMENSIONAL 

CALCULATIONS 

Approximate solutions of the two-dimensional integral transport 
equation by collision probability methods (Interface current 
formalism), 4:28416 (CEA-CONF-3952) 

NEUTRON-GAMMA LOGGING/NEUTRON SOURCES 
Effective capture gamma-ray borehole activation analysis with 
relatively small *°*Cf sources, 4:27721 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
INTERMEDIATE NEUTRONS 
NEUTRONS/DOSE EQUIVALENTS 

Personnel neutron monitoring developments at LLL 
(Development and calibration of various types of neutron 
detectors and monitors), 4:27641 (UCRL-81897) 

NEUTRONS/QUALITY FACTOR 

Personnel neutron monitoring developments at LLL 
(Development and calibration of various types of neutron 
detectors and monitors), 4:27641 (UCRL-81897) 

NEVADA/AERIAL SURVEYING 

Aerial radiometric and magnetic survey: Lovelock National 
Topographic Map, Nevada, 4:25552 (GJBX-125(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, Nevada and California, 4:25553 (GJBX- 
126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, California and Nevada, 4:25554 (GJBX- 
126(78)(Vol.2)) 

NEVADA/ELECTRIC UTILITIES 

Text for section dealing with utility rate reform and miscellaneous 

utility issues, 4:26791 (UCRL-13925) 
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NEVADA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Lovelock National 
Topographic Map, Nevada, 4:25552 (GJBX-125(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, Nevada and California, 4:25553 (GJBX- 
126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, California and Nevada, 4:25554 (GJBX- 
126(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Winnemucca National 
Topographic Map, Nevada., 4:25544 (GJBX-21(79)(Vol.1)) 

Aerial radiometric and magnetic survey: Winnemucca National 
Topographic Map, Nevada., 4:25545 (GJBX-21(79)(Vol.2)) 

NEVADA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Lovelock National 
Topographic Map, Nevada, 4:25552 (GJBX-125(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, Nevada and California, 4:25553 (GJBX- 
126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, California and Nevada, 4:25554 (GJBX- 
126(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Winnemucca National 
Topographic Map, Nevada., 4:25544 (GJBX-21(79)(Vol.1)) 

Aerial radiometric and magnetic survey: Winnemucca National 
Topographic Map, Nevada., 4:25545 (GJBX-21(79)(Vol.2)) 

NEVADA/WIND POWER 

Seasonal wind flow patterns over the Pacific Northwest as related 

to wind power potential, 4:26160 
NEVADA TEST SITE/ALLUVIAL DEPOSITS 

Fourier grain shape analysis: a means for correlating alluvial 

deposits at the Nevada Test Site, 4:28173 (UCRL-52569) 
NEVADA TEST SITE/RADIOACTIVE WASTE STORAGE 

Research and development related to the NTS terminal waste 
storage project. Progress report, October 1-December 31, 1978, 
4:25664 (LA-7647-PR) 

NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW JERSEY/GEOCHEMICAL SURVEYS 

Scranton 1°x 2° NTMS area: New Jersey, New York, and 
Pennsylvania. Preliminary basic data report. National Uranium 
Resource Evaluation Program. Hydrogeochemical and stream 
sediment reconnaissance, 4:25542 (GJBX-2(79)) 

NEW MEXICO/GEOCHEMICAL SURVEYS 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Aztec NTMS quadrangle, New Mexico, 4:25555 (GJBX- 
129-(78)) 

NEW MEXICO/GEOPHYSICAL SURVEYS 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

NEW MEXICO/GEOTHERMAL POWER PLANTS 

Geothermal energy: recent developments (Book), 4:26116 

NEW MEXICO/GEOTHERMAL RESOURCES 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

NEW MEXICO/GEOTHERMAL WELLS 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

NEW MEXICO/HOT SPRINGS 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

NEW MEXICO/METEOROLOGY 

Northwest New Mexico boundary layer experiment, 4:27846 (LA- 
7525-MS) 

NEW MEXICO/PUMICE 

Working level screening survey of structures constructed of 
materials containing pumice. Final report, 4:27867 (PB-282446) 

NEW MEXICO/SOLAR ENERGY 

Correlation of solar and wind resources for hybrid systems 

applications, 4:26161 
NEW MEXICO/WATER RESOURCES 

Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins region. Project completion report | March 
1973-28 February 1975, 4:27885 (PB-282563) 

NEW MEXICO/WIND 

Summertime nocturnal drainage flow in the San Mateo and 
Ambrosia lake air sheds of the grants basin (Data used for 
determination of 7**Rn transport from local uranium 
operations), 4:27738 (L.A-7628-MS) 
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NEW MEXICO/WIND POWER 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
NEW YORK/COASTAL REGIONS 
Correlation between wave slopes and near-surface ocean currents, 
4:28196 (BNL-25068) 
NEW YORK/ENVIRONMENTAL POLICY 
New York's new uniform environmental permit procedures, 
4:26686 
NEW YORK/GEOCHEMICAL SURVEYS 
Scranton 1°x 2° NTMS area: New Jersey, New York, and 
Pennsylvania. Preliminary basic data report. National Uranium 
Resource Evaluation Program. Hydrogeochemical and stream 
sediment reconnaissance, 4:25542 (GJBX-2(79)) 
NEW YORK/NATURAL GAS WELLS 
Environmental report: stimulation of Devonian shale formations in 
Ohio, New York, and Maryland, 4:25499 (UCID-17956) 
NEW YORK/OCEANOGRAPHY 
Correlation between wave slopes and near-surface ocean currents, 
4:28196 (BNL-25068) 
NEW ZEALAND/AIR POLLUTION ABATEMENT 
Air pollution control in New Zealand, 4:26682 
NEW ZEALAND/ALCOHOL FUELS 
Ethanol from agricultural crops. A literature survey, 4:25774 
NEW ZEALAND/AUTOMOTIVE FUELS 
Methanol/gasoline blends as a motor fuel for New Zealand, 
4:26786 
NEW ZEALAND/FISHING INDUSTRY 
Small hydro schemes and fisheries, 4:26807 
NEW ZEALAND/GEOPHYSICAL SURVEYS 
Prospecting for wind energy, 4:26162 
NEW ZEALAND/HYDROELECTRIC POWER PLANTS 
Small hydro schemes and fisheries, 4:26807 
NEW ZEALAND/RESEARCH PROGRAMS 
New Zealand Directory of Energy Researchers, 4:26689 (NP- 
23453) 
NEW ZEALAND/WIND POWER 
Prospecting for wind energy, 4:26162 
NICKEL/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
NICKEL/BLISTERS 
Fusion reactor materials, 4:28579 (ANL/FPP-78-2) 
Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-78085 1-5) 
NICKEL/CATALYTIC EFFECTS 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 
NICKEL/CHEMICAL ANALYSIS 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
NICKEL/DEFORMATION 
Contribution of deformation twins to yield stress: the Hall-Petch 
law for inter-twin spacing, 4:27097 
Initial development of a yield point due to carbon in nickel 200 
during static strain aging, 4:27139 
NICKEL/ECOLOGICAL CONCENTRATION 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
NICKEL/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
NICKEL/HALIDES 
PES of high temperature vapors. VIII. Transition metal dihalides, 
4:28245 
NICKEL/ION-ATOM COLLISIONS 
Nuclear “time-delay” and x-ray-proton coincidences near a 
nuclear scattering resonance, 4:28283 
NICKEL/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
NICKEL/PHYSICAL RADIATION EFFECTS 
Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-780851-5) 
NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
NICKEL/SOLVENT PROPERTIES 
Radiation-induced solute segregation and precipitation in alloys 
(3.2 MeV *®Ni* at 425°C and 625°C), 4:27222 


NICKEL STEELS 


NICKEL/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
NICKEL 58/ENERGY LEVELS 
Isoscalar character of the J/sup 7/ = 6*, E/sub x/ = 5.125 MeV 
state in 5*Ni, 4:28381 
NICKEL 58 TARGET/ELECTRON REACTIONS 
Isoscalar character of the J/sup 7/ = 6*, E/sub x/ = 5.125 MeV 
state in 5*Ni, 4:28381 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOYS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL ALLOYS/CHEMICAL BONDS 
Some fundamental aspects of the electrochemical storage of 
hydrogen in LaNis alloys, 4:27239 
NICKEL ALLOYS/CRACKING 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
NICKEL ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Deformation substructue and slip systems in directionally 
solidified Nis Al(y'’)-Nis Nb(5), 4:27098 
NICKEL ALLOYS/DISLOCATIONS 
Deformation substructue and slip systems in directionally 
solidified Nis Al(y’)-Nis Nb(5), 4:27098 
NICKEL ALLOYS/HYDROGEN STORAGE 
Method for the intermediate storage of hydrogen (Patent), 4:25747 
NICKEL ALLOYS/MANUFACTURING 
Cobalt-base sintered alloy (Patent; varying percentages of Cr, W, 
Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
NICKEL ALLOYS/MICROSTRUCTURE 
Microstructure and properties of a Cu-Ni-Cr spinodal alloy, 
4:27155 
NICKEL ALLOYS/PHASE DIAGRAMS 
Use of acoustical emission in determining the phase diagrams of 
hydrides (Pressure up to 3000 psi and temperatures from 23 to 
150°C), 4:27111 
NICKEL ALLOYS/PHASE TRANSFORMATIONS 
Investigation of transformation strengthening in precipitation- 
hardened Fe-Ni austenite, 4:27133 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Segregation of nickel to voids in an irradiated high-nickel alloy 
(Nickel ion irradiation), 4:27227 
NICKEL ALLOYS/STRESS CORROSION 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
NICKEL ALLOYS/TENSILE PROPERTIES 
Microstructure and properties of a Cu-Ni-Cr spinodal alloy, 
4:27155 
NICKEL ALLOYS/YIELD STRENGTH 
Orientation dependence of the yield stress of Nis(Al,W) (77 to 
1150°K), 4:27153 
NICKEL BASE ALLOYS 
See also INCONEL 671 
INCONEL ALLOYS 
MONEL 400 
NICKEL BASE ALLOYS/CORROSION 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Atomic rearrangements in ordered fcc alloys during neutron 
irradiation, 4:27224 
Effects of electron irradiation on precipitation in Ni-Al alloys, 
4:27226 
Nickel and nitrogen ion irradiation induced void swelling and 
defect microstructures in Ni-Al, Ni-Cr and Ni-Ti solid solutions 
(3.5 MeV *®Ni*, 400 keV ™*N* and 400 keV "™Ni*), 4:27223 
Radiation-induced solute segregation and precipitation in alloys 
(3.2 MeV °®Ni* at 425°C and 625°C), 4:27222 
NICKEL COMPLEXES/CHEMICAL PREPARATION 
New way of coordination of (benzoylmethylene)- 
triphenylphosphoran in a Ni oligomerisation catalyst, 4:27364 
NICKEL COMPOUNDS/CATALYTIC EFFECTS 
Nickel catalysts containing boron for the methanation of carbon 
monoxide, 4:25217 
NICKEL IONS/COLLISIONS 
Impact-parameter-dependent inner-shell vacancy production in 
0.7-2.7 MeV/amu **osNi collisions with 25Mn, soSn, and s2Pb, 
4:28281 
NICKEL OXIDES/CATALYTIC EFFECTS 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 





NICKEL STEELS/CRYSTAL-PHASE 


NICKEL STEELS/CRYSTAL-PHASE TRANSFORMATIONS 
Mechanical stability of retained austenite in tempered 9Ni steel, 


4:27095 
NICKEL STEELS/MICROSTRUCTURE 
Kinetics of depositions in welded joints between different steels, 
with special regard to the reactor steel 22NiMoCr37, 4:27071 
NICKEL STEELS/SUBMERGED ARC WELDING 
Submerged arc welding of 3.5% Ni steel, 4:27075 
NICKEL STEELS/WELDABILITY 
Welding behaviour of nickel-containing steels having a high 
impact strength at low temperature, 4:27136 
NICKEL STEELS/WELDED JOINTS 
Kinetics of depositions in welded joints between different steels, 
with special regard to the reactor steel 22NiMoCr37, 4:27071 
NICKEL-CADMIUM BATTERIES/BATTERY SEPARATORS 
Inorganic-organic separators for alkaline batteries (Patent), 
4:26657 


NICKEL-CADMIUM BATTERIES/PLATES 
Electro-chemical battery comprising a plate having stippled 
substrate (Patent), 4:26647 
NICKEL-HYDROGEN BATTERIES/DESIGN 
7 hydrogen secondary battery system (Patent; 1000A at 62.5 
V per module, 10,000), 4:26630 
NICKEL-ZINC BATTERIES/BATTERY SEPARATORS 
Inorganic-organic separators for alkaline batteries (Patent), 
4:26657 


NICOTIANA/ONTOGENESIS 
Effect of activated charcoal on callus growth and shoot 
organogenesis in tobacco (Nicotiana tabacum), 4:28011 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
NIOBIUM 
See also NIOBIUM-ALPHA 
NIOBIUM/BLISTERS 
Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-780851-5) 
NIOBIUM/ION MOBILITY 
Electromigration of hydrogen and deuterium in vanadium and 
niobium by a resistance method, 4:27180 
NIOBIUM/JOSEPHSON EFFECT 
A far-infrared laser study of Josephson point contacts. Technical 
report, 4:27162 (AD-A-056277) 
NIOBIUM/NEUTRON REACTIONS 
Neutron spectra from materials used in fusion and fusion-fission 
hybrid reactors, 4:28593 (UCRL-81092) 
NIOBIUM/NEUTRON TRANSPORT 
Sensitivity analysis applied to an integral test of niobium cross 
sections, 4:28417 (CONF-780858-5) 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-780851-5) 
NIOBIUM/TRANSITION TEMPERATURE 
Superconductivity of granulated composite samples, 4:27185 
NIOBIUM 93 TARGET/NEUTRON REACTIONS 
Sensitivity analysis applied to an integral test of niobium cross 
sections, 4:28417 (CONF-780858-5) 
NIOBIUM 95/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
NIOBIUM 95/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
NIOBIUM 95/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/BRAZED JOINTS 
Brazed nickel/columbium dissimilar metal pipe joints for 720 C 
service, 4:27080 
NIOBIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Development of NbsGe conductors for superconducting power 
transmission, 4:26283 (LA-UR-78-2577) 
NIOBIUM ALLOYS/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
NIOBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Deformation substructue and slip systems in directionally 
solidified NisAl(y’)-NisNb(5), 4:27098 
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NIOBIUM ALLOYS/DISLOCATIONS 
Deformation substructue and slip systems in directionally 
solidified Nis Al(y’)-Nis Nb(5), 4:27098 
NIOBIUM ALLOYS/FORGING 
Fabrication and characterization of uranium-6-niobium alloy plate 
with improved homogeneity, 4:27066 (Y-2135) 
NIOBIUM ALLOYS/MIXING 
Fabrication and characterization of uranium-6-niobium alloy plate 
with improved homogeneity, 4:27066 (Y-2135) 
NIOBIUM ALLOYS/SHAPE MEMORY EFFECT 
Shape memory effects in a uranium + 14 at. % niobium alloy, 
4:27145 
NIOBIUM ALLOYS/SOLDERING 
Soldering of copper-clad niobium-titanium superconductor 
composite, 4:27109 
NIOBIUM BASE ALLOYS/AC LOSSES 
Temperature dependence of ac losses in CVD-prepared NbsGe, 


4:27190 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
NbsSn dipole magnets, 4:27456 (BNL-24938) 
Temperature dependence of ac losses in CVD-prepared NbsGe, 


4:27190 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Degradation mechanism of NbsSn composite wires under tensile 
strain at 4.2 K, 4:27164 (BNL-24957) 
NIOBIUM BASE ALLOYS/TENSILE PROPERTIES 
Degradation mechanism of NbsSn composite wires under tensile 
strain at 4.2 K, 4:27164 (BNL-24957) 
NIOBIUM HYDRIDES/PHASE DIAGRAMS 
Use of acoustical emission in determining the phase diagrams of 
hydrides (Pressure up to 3000 psi and temperatures from 23 to 
150°C), 4:27111 
NIOBIUM NITRIDES/TRANSITION TEMPERATURE 
Superconductivity of granulated composite samples, 4:27185 
NIOBIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Study on the room temperature phase of LaNbO, crystals, 4:27251 
NIOBIUM OXIDES/ION CHANNELING 
Electromigration in ion bombardment (Helium* and deuterium* ), 


4:27276 
NIOBIUM OXIDES/LATTICE PARAMETERS 
Study on the room temperature phase of LaNbO, crystals, 4:27251 
NIOBIUM OXIDES/PROTON CHANNELING 
Electromigration in ion bombardment (Helium* and deuterium” ), 
:27276 


NIOBIUM SILICIDES/CRYSTAL STRUCTURE 
Properties of superconducting NbsSi, 4:27281 (BNL-24949) 
NIOBIUM-ALPHA/PERMEABILITY 
Nuclear magnetic resonance study of hydrogen motion and 
trapping in a niobium, 4:27166 (COO-1 198-1224) 
NITRATES/ION EXCHANGE CHROMATOGRAPHY 
Ion chromatography: a new analytical technique for the assay of 
sulfate and nitrate in ambient aerosols, 4:27832 
NITRATES/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
NITRATES/SPECTROPHOTOMETRY 
Multielement analysis in rainwater, 4:27799 
NITRIC OXIDE 
Intercalibration of nitric oxide/nitrogen dioxide/ozone monitors, 
4:27824 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Nitric oxide and hydrogen cyanide formation in laminar methane/ 
air diffusion flames, 4:25751 (CONF-780417-) 
NITRIC OXIDE/GAS CHROMATOGRAPHY 
Gas chromatographic determination of nitrogenous species in 
combustion products, 4:27312 (CONF-780417-) 
NITRIC OXIDE/ION-ION COLLISIONS 
Binary positive ion-negative ion mutual neutralization reactions. 
Interim scientific report 1 April 1977-31 March 1978, 4:28216 
(AD-A-056649) 
NITRIC OXIDE/PHOTOLYSIS 
Ozone increase from Concorde operations, 4:27786 
NITRIC OXIDE/REMOVAL 
Attempt to remove nitric oxide in burnt gases through radical 
interaction kinetics, 4:27430 
NITRIC OXIDE/TOXICITY 
Health effects of diesel exhaust emissions: a comprehensive 
literature review, evaluation and research gaps analysis, 4:28157 
(PB-282795) 
NITRIDES/ATOM-MOLECULE COLLISIONS 
Collisional ionization reactions between alkali atoms and some 
methane derivatives, 4:28289 
NITRO COMPOUNDS/ATOM-MOLECULE COLLISIONS 
Collisional ionization reactions between alkali atoms and some 
methane derivatives, 4:28289 
NITROGEN/ADSORPTION 
Adsorption of moisture by fly ash, 4:27764 (L.F-58) 
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NITROGEN/ADSORPTION ISOTHERMS 
Surface properties of Wyodak coal, 4:25252 (ORNL/MIT-273) 
NITROGEN/CHEMICAL RADIATION EFFECTS 
Production of carrier-free H''CN (Patent), 4:27405 
NITROGEN/CHEMICAL REACTION KINETICS 
Computational study of chemical reaction dynamics: quantum 
study of selected atom-diatomic molecule reactions involving 
hydrogen, oxygen, and nitrogen. Final report 1 June 1976-31 
May 1978, 4:27332 (AD-A-057457) 
NITROGEN/CORROSIVE EFFECTS 
Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 
NITROGEN/ECOLOGICAL CONCENTRATION 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
NITROGEN/GAS CHROMATOGRAPHY 
Gas chromatographic determination of nitrogenous species in 
combustion products, 4:27312 (CONF-780417-) 
NITROGEN/ION-MOLECULE COLLISIONS 
Semiclassical perturbation scattering theory: comparison of 
vibrational excitation of CO and Nz by Li*, 4:28271 
NITROGEN/PHOTOIONIZATION 
Theoretical study of the photoionization of Ne, 4:28291 
NITROGEN/REMOVAL 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 
NITROGEN/SEGREGATION 
Grain boundary segregation of sulfur and nitrogen in sintered 
molybdenum, 4:27130 
NITROGEN 13/CAT SCANNING 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
NITROGEN 13/ISOTOPE PRODUCTION 
“Small” accelerator, radionuclide and radiopharmaceutical 
production, 4:27624 (BNL-25177) 
NITROGEN 13/SCINTISCANNING 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
NITROGEN 14 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Fast beta transition in '**Pt and the systematics of Nilsson states in 
the N = 105 isotones, 4:28389 
NITROGEN 
REACTIONS 
Description25lof the polarization of '*B produced in the reaction 
100Mo(?*N, '?B)!°*Ru, 4:28387 
NITROGEN 15/NUCLEAR MAGNETIC RESONANCE 
Nitrogen-15 NMR studies of }°C, '°N labeled arginine, 4:27372 
NITROGEN DIOXIDE 
— of nitric oxide/nitrogen dioxide/ozone monitors, 
4:27824 
NITROGEN DIOXIDE/AERIAL MONITORING 
Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 
NITROGEN DIOXIDE/AEROSOL GENERATORS 
System for exposure of animals to nitrogen dioxide, 4:28138 (LF- 


NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Proliferation of lung and airway cells induced by nitrogen dioxide, 
4:28116 (LF-58) 
Stimulation of lung cell division for cytogenetic assays by NO2 
exposure, 4:28117 (LF-58 
NITROGEN DIOXIDE/EXPOSURE CHAMBERS 
System for exposure of animals to nitrogen dioxide, 4:28138 (LF- 


58) 
NITROGEN DIOXIDE/INHALATION 
Stimulation of lung cell division for cytogenetic assays by NO2 
exposure, 4:28117 (LF-58) 
NITROGEN DIOXIDE/ION-ION COLLISIONS 
Binary positive ion-negative ion mutual neutralization reactions. 
Interim scientific report 1 April 1977-31 March 1978, 4:28216 
(AD-A-056649) 
NITROGEN DIOXIDE/SAMPLING 
Air quality data - 1976 annual statistics including summaries with 
reference to standards. Annual report for 1976, 4:27768 (PB- 
282212) 
NITROGEN DIOXIDE/TOXICITY 
NO: effects on pulmonary alveolar Type II cells and pulmonary 
alveolar macrophages from Syrian hamsters, 4:28149 (LF-58) 
NITROGEN IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of C IV and N V, 4:28290 


NITROUS OXIDE/ELECTRON-MOLECULE COLLISIONS 


NITROGEN MUSTARD/BIOLOGICAL EFFECTS 

Quantitative analyses of radiation- and chemical-induced lethality 

and mutagenesis in Chinese hamster ovary cells, 4:28042 
NITROGEN MUSTARD/GENETIC EFFECTS 

Quantitative analyses of radiation- and chemical-induced lethality 

and mutagenesis in Chinese hamster ovary cells, 4:28042 
NITROGEN MUSTARD/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/AERIAL MONITORING 

Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 

NITROGEN OXIDES/AIR POLLUTION CONTROL 

Emission reduction on two industrial boilers with major 
combustion modifications. Final report January 1976-January 
1978, 4:27583 (PB-283109) 

Fuel gas environmental impact. Final report sep 76-dec 77, 
4:26236 (PB-284175) 

Low NOx combustion concepts for advanced power generation 
systems firing low-Btu gas. Final report June 1973-March 1977, 
4:26196 (PB-282983) 

Method for the heat recovery in the processes of the removal of 
nitrogen oxides from exhaust gases (Patent), 4:27597 

Motor vehicle sampling experiment. Final report, 4:27049 (PB- 
282560) 

Nitrogen oxide air pollution. Part 1. Control technology. Volume 
2. 1975-August, 1978 (a bibliography with abstracts). Report for 
1975-August, 1978 (299 Abstracts), 4:27765 (NTIS/PS-78/0971) 

Reduction of gaseous pollutants in combustion flue gas (Patent), 


4:27596 
NITROGEN OXIDES/CALIBRATION STANDARDS 
Interrelationships between primary calibration standards for nitric 
oxide, nitrogen dioxide, and ozone as applied to test gas 
atmospheres generated by gas phase titration, 4:27797 
NITROGEN OXIDES/ CAL REACTION YIELD 
Monodisperse spray combustion system and the measurement of 
oxides of nitrogen, 4:25477 (CONF-780417-) 
NITROGEN OXIDES/ENVIRONMENTAL TRANSPORT 
Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 
NITROGEN OXIDES/GAS CHROMATOGRAPHY 
Gas chromatographic determination of a species in 
combustion products, 4:27312 (CONF-7804 
NITROGEN OXIDES/ION-ION COLLISIONS 
Binary positive ion-negative ion mutual neutralization reactions. 
Interim scientific report 1 April 1977-31 March 1978, 4:28216 
(AD-A-056649) 
NITROGEN OXIDES/PHOTOCHEMICAL REACTIONS 
Nitrogen oxide air pollution. Part 3. Atmospheric chemistry (a 
bibliography with abstracts). er for 1964-August 1978 (224 
Abstracts), 4:27766 (NTIS/PS-78/0973) 
NITROGEN OXIDES/PHOTON-ION COLLISIONS 
Summary of photodestruction cross section measurements of 
atmospheric ions. Technical report, 4:28268 (AD-A-056367) 
NITROGEN OXIDES/QU ATIVE CHEMICAL 
ANALYSIS 
Method used in the Federal — of Germany to determine 
the toxic components in the fumes of explosives, 4:27433 
NITROGEN OXIDES/REMOTE SENS 
Dial systems for monostatic sensing of atmospheric gases, 4:27812 
NITROGEN OXIDES/REMOVAL 
Control of NO/sub x/ emission by stack gas treatment. Final 
report (45 processes), 4:25260 (EPRI-FP-925) 
Miniplant studies of pressurized fluidized-bed coal combustion: 
third annual report. Report for August 1976-1977, 4:25341 (PB- 


284534) 
NITROGEN OXIDES/ZEEMAN EFFECT 
Detection of small molecules by magnetically tuned frequency- 
modulated atomic line sources, 4:28261 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
NITROSO COMPOUNDS/GENETIC EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
NITROSO COMPOUNDS/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
NITROUS OXIDE/ELECTRON-MOLECULE COLLISIONS 
Temperature dependence of electron attachment to N2O in the gas 
phase, 4:28277 





NITROUS OXIDE/ION-MOLECULE COLLISIONS 


NITROUS OXIDE/ION-MOLECULE COLLISIONS 
Charge transfer excitation in Ne* -N2O collisions at energies down 
to 1 eV, 4:28276 
NITROUS OXIDE/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in Escherichia coli B: the effect of 
superoxide radicals and molecular oxygen (vy irradiation of 
bacterial suspensions), 4:28048 
R 


See NUCLEAR MAGNETIC RESONANCE 
NOISE POLLUTION ABATEMENT/POLLUTION CONTROL 

EQUIPMENT 

Internal mixer investigation for JT8D engine jet noise reduction. 
Volume I. Results. Final report May 1976-July 1977, 4:28160 
(AD-A-057309) 

Internal mixer investigation for JT8D engine jet noise reduction. 
Volume II. Appendices A, B, C, and D. Final report mMay 
1976-July 1977, 4:28161 (AD-A-057310) 

NORTH ATLANTIC REGION 
See also MAINE 
MASSACHUSETTS 
RHODE ISLAND 
NORTH ATLANTIC REGION/CO-GENERATION 

Cogeneration: its benefits to New England (Book), 4:26710 (TID- 

29435 


NORTH CAROLINA/URANIUM DEPOSITS 
Preliminary study of the uranium potential of the Dan River 
Triassic Basin System, North Carolina and Virginia, 4:25556 
(GJBX-131(78)) 
NORTH DAKOTA/GEOPHYSICAL SURVEYS 
Preliminary report of 1976 drilling of lignites in western North 
Dakota: Adams, Billings, Dunn, Hettinger, McKenzie, Mercer, 
Morton, Oliver, Slope, and Stark Counties, 4:25275 (NP-23276) 
NORTH DAKOTA/SOCIAL SERVICES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
NORTH DAKOTA/SOLAR ENERGY 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
NORTH DAKOTA/TAXES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
NORTH DAKOTA/WIND POWER 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
NORTH SEA/OIL FIELDS 
Energy requirement for North Sea oil by secondary and tertiary 
production methods, 4:25381 (EUR-6062EN) 
NORTH SEA/PETROLEUM DEPOSITS 
DEMINEx - first successes of the enterprise in securing crude oil 
supply, 4:25409 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN TERRITORY/URANIUM DEPOSITS 
Geologic setting and relevant exploration features of the Jabiluka 
uranium deposits, 4:25540 
NOSE CONES/ABLATION 
Measurements of transition-front asymmetries on large-scale, 
ablating graphite nosetips in hypersonic flight, 4:27443 (SAND- 
78-1864C) 
NOSE CONES/SHAPE 
Measurements of transition-front asymmetries on large-scale, 
a nosetips in hypersonic flight, 4:27443 (SAND- 
78-18 
NOVA FACILITY/PLASMA DIAGNOSTICS 
Diagnostics of Shiva Nova high-yield thermonuclear events, 
4:28467 


NOVAE/PULSATIONS 
Time-resolved spectrophotometry of DQ Herculis: A wavelength- 
dependent phase shift in 71 second pulsations of He II 44686, 
4:28201 
NOVAE/SPECTROPHOTOMETRY 
Time-resolved spectrophotometry of DQ Herculis: A wavelength- 
dependent phase shift in 71 second pulsations of He II 44686, 
4:28201 
NOZZLES 
See also JET DRILLS 
NOZZLES/DESIGN 
Slurry injection nozzle for vertical lift dryer. Final report. Series 
No. II: G-5, 4:25194 (FE-2240-92) 
NOZZLES/EROSION 
Slurry injection nozzle for vertical lift dryer. Final report. Series 
No. II: G-5, 4:25194 (FE-2240-92) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/BOILERS 
Application of programmable controllers to oil fired boiler light- 
off system, 4:26526 (UNI-SA-52) 
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N-REACTOR/CONTAINMENT BUILDINGS 

Behavior of critical structures and equipment at 100-N plant 

during a postulated tornado, 4:26522 (UNI-666) 
N-REACTOR/DESIGN BASIS ACCIDENTS 
Confinement response and dose calculations for the hypothetical 
accident for N Reactor, 4:26598 (UNI-669) 
N-REACTOR/ECCS 
N Reactor GSCS backup core cooling, 4:26523 (UNI-668) 
N-REACTOR/FUEL ELEMENTS 

BOTHER: a steady-state code that predicts margin to burnout 

heat flux for N-Reactor fuel elements, 4:26524 (UNI-695) 
N-REACTOR/PRESSURE TUBES 

Zircaloy-2 pressure tube elongation at the Hanford N Reactor, 

4:26527 
N-REACTOR/REACTOR COMPONENTS 

Behavior of critical structures and equipment at 100-N plant 

during a postulated tornado, 4:26522 (UNI-666) 
N-REACTOR/REACTOR MAINTENANCE 

Equipment maintenance standards program and optimization plan, 

4:26525 (UNI-1077) 
NSLS/VACUUM SYSTEMS 

National Synchrotron Light Source: vacuum system for National 

Synchrotron Light Source, 4:27609 (BNL-25010) 
NUCLEAR DATA COLLECTIONS 
Status of the Dosimetry File for ENDF/B-V, 4:28423 (BNL- 
25200) 
NUCLEAR ENERGY/FORECASTING 
Energy forecasting in the preparation of French Plan VII, 4:26425 
NUCLEAR ENERGY/HEARINGS 

Nuclear Non-Proliferation Policy Act of 1977. Hearings before 
the Subcommittee on Energy Research and Development of the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, First Session, June 10, 
September 13, 14, 1977, 4:26700 

NUCLEAR ENERGY/LEGISLATION 

Nuclear Non-Proliferation Policy Act of 1977. Hearings before 
the Subcommittee on Energy Research and Development of the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, First Session, June 10, 
September 13, 14, 1977, 4:26700 

NUCLEAR ENERGY/RESEARCH PROGRAMS 

Soviet energy R and D: goals, planning, and organizations, 

4:26690 (RAND/R-2253-DOE) 
NUCLEAR ENGINEERING/MEETINGS 

Fiscal 1976 report of meeting on heat and structures in nuclear 
engineering, and symposium on numerical analysis of transport 
and diffusion phenomena in nuclear engineering (Tokai, Ibaraki, 
Japan, March 16-17, 1977), 4:26288 (UTNL-R-0046) 

NUCLEAR ENGINEERING/QUALITY ASSURANCE 

Quality assurance in R and D, 4:26697 

NUCLEAR EXPLOSIONS/GROUND MOTION 
Underground data acquisition and telemetry system. Final report 
10 June 1974-30 Sep 1976, 4:27732 (AD-A-056317) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 

Decommissioning and decontamination planning for Hanford 
nuclear facilities using multiattributed decision analysis, 4:26446 
(BNWL-SA-6007) 

NUCLEAR FACILITIES/DECONTAMINATION 

Decommissioning and decontamination planning for Hanford 
nuclear facilities using multiattributed decision analysis, 4:26446 
(BNWL-SA-6007) 

NUCLEAR FACILITIES/EQUIPMENT 

Plant facilities equipment maintenance system at GE/Pinellas, 
4:27441 (GEPP-348) 

NUCLEAR FACILITIES/MATERIAL UNACCOUNTED FOR 

Material unaccounted for performance analysis of a U.S. Nuclear 
Regulatory Commission licensee. Final report (Simulation), 
4:25697 (NUREG/CR-0083) 

NUCLEAR FACILITIES/NEUTRON DOSIMETRY 

Albedo-neutron dosimetry studies at Lawrence Livermore 
Laboratory, 4:28424 (UCRL-81889) 

NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 

Critique of methods for estimating plume depletion and deposition 
of airborne radionuclides, 4:27838 (CONF-7810133-3) 

Effects of man’s residence inside building structures on radiation 
doses from routine releases of radionuclides to the atmosphere. 
4:28096 (ORNL/TM-6526) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 





MAY 31, 1979 


NUCLEAR FACILITIES/RADIOACTIVE WASTE 
MANAGEMENT 
Waste incineration and immobilization for nuclear facilities, April- 
September 1977, 4:25646 (RFP-2783) 
NUCLEAR FACILITIES/VENTILATION SYSTEMS 
Analysis of nuclear facilities for tornado-induced flow and 
reentrainment, 4:25686 (NUREG/CR-0521) 
NUCLEAR FIREBALLS/RADAR 
Effects of nonequilibrium phenomena on radar transmission - 
nonequilibrium ionization. Technical report, 4:27733 (AD-A- 
056652) 
NUCLEAR FRAGMENTS/ENERGY LOSSES 
Nuclear fragmentation in therapeutic and diagnostic studies with 
heavy ions, 4:28410 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/CHEMICAL ANALYSIS 
Close-coupled analyses for nuclear fuels fabrication, 4:25589 
(HEDL-SA-1580-FP) 
NUCLEAR FUELS/CHEMICAL COMPOSITION 
Utilization of heavy elements in thermal and epithermal reactors 
(Patent), 4:26443 
NUCLEAR FUELS/GAMMA FUEL SCANNING 
Nondestructive assay of mixed uranium-plutonium oxides by 
gamma-ray spectrometry, 4:25592 (UCRL-52625) 
NUCLEAR FUELS/RESOURCE ASSESSMENT 
What will come after oil and gas. Development tendencies of 
energy supplies, 4:26750 
NUCLEAR FUELS/TRANSPORT 
Systems Studies Department FY 78 activity report. Volume 2. 
Systems analysis (Sandia Laboratories, Livermore), 4:28601 
(SAND-79-8211) 
NUCLEAR MAGNETIC RESONANCE 
NMR of Cu satellites in the Kondo alloy CuCr, 4:27090 (SAND- 
78-1514C) 
NUCLEAR MATERIALS DIVERSION/GAME THEORY 
Application of game theory to nuclear material accounting. Final 
report, 4:25699 (NUREG/CR-0490) 
NUCLEAR MATERIALS DIVERSION/SYSTEMS ANALYSIS 
Diversion path analysis handbook. Volume 2 (of 4 volumes). 
Example, 4:25691 (HCP/D6010-01/2) 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Current usage of containers for SNM storage, transfer and 
measurement, 4:25701 (NUREG/CR-0591) 
NUCLEAR MATERIALS MANAGEMENT/ 
COMMUNICATIONS 
Physical protection of nuclear material in-transit. Quarterly report, 
January-March 1978, 4:25698 (NUREG/CR-0365) 
NUCLEAR MATERIALS MANAGEMENT/ 
NONDESTRUCTIVE ANALYSIS 
Computer-based in-plant nondestructive assay instrumentation for 
the measurement of special nuclear materials, 4:27322 
Current usage of containers for SNM storage, transfer and 
measurement, 4:25701 (NUREG/CR-0591) 
NUCLEAR MATERIALS MANAGEMENT/SECURITY 
Overview of the structured assessment approach and 
documentation of algorithms to compute the probability of 
adversary detection, 4:25704 (UCRL-13937) 
NUCLEAR PHYSICS/DATA ANALYSIS 
Applied nuclear data research and development. Progress report, 
July 1-September 30, 1978, 4:28394 (LA-7596-PR) 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1977 (LBL, 1977), 4:28315 


See also RESIDUAL POWER 
NUCLEAR POWER/ACCELERATOR BREEDERS 
Nuclear power without nuclear bombs. Linear accelerator-breeder 
concept for decoupling the nuclear power economy from 
nuclear weapons production, 4:26386 (TID-29088) 
NUCLEAR POWER/ECONOMICS 
Nuclear power costs. Ninety-Fifth Congress. Second session. 
House report No. 95-1090, 4:26424 (PB-282647) 
NUCLEAR POWER/ENERGY SOURCE DEVELOPMENT 
Citizen involvement in energy decision making, 4:26755 (BNWL- 
2084(RAP-14)) 
NUCLEAR POWER/PLANNING 
Final argument relating to the Canadian nuclear power program. 
A brief to the Ontario Royal Commission on Electric Power 
Planning, 4:26532 (AECL-6200) 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 


NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 


NUCLEAR POWER PLANTS/ALARM SYSTEMS 
BBC fire protection concept for nuclear power stations, 4:26604 
NUCLEAR POWER PLANTS/BUILDINGS 

Methodology for combining dynamic responses, 4:26581 
(NUREG-0484) 

NUCLEAR POWER PLANTS/CHEMICAL EFFLUENTS 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

NUCLEAR POWER PLANTS/CONSTRUCTION 

Nuclear power plants. Construction status report, data as of 30 
Nov. 78, 4:26414 (NUREG-0030(Vol.1)(No.12)) 

NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 

Wind field and trajectory models for tornado-propelled objects, 
4:26603 

NUCLEAR POWER PLANTS/COOLING PONDS 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

NUCLEAR POWER PLANTS/COOLING SYSTEMS 

Document collection of electric utility studies related to steam 
electric power station cooling system effects on water quality 
and aquatic biota, 4:26229 (EPRI-EA-872) 

Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 

NUCLEAR POWER PLANTS/COST 

CONCEPT-S user's manual, 4:26423 (ORNL-5470) 

NUCLEAR POWER PLANTS/DATA 

Domestic and international deployment of reactor systems: status 

and rationale, 4:26286 (OQRAU/IEA-79-2(M)) 
NUCLEAR POWER PLANTS/DECOMMISSIONING 

Potential radiation dose to man from recycle of metals reclaimed 
from a decommissioned nuclear power plant, 4:28095 
(NUREG/CR-0134) 

NUCLEAR POWER PLANTS/ECONOMICS 

Steam-electric plant construction cost and annual production 
expenses 1976. Twenty-ninth annual supplement, 4:26804 (TID- 
28881) 

NUCLEAR POWER PLANTS/ELECTROLYTIC CELLS 

Synthetic carbonaceous fuels and feedstocks from oxides of 
carbon and nuclear power, 4:25772 

NUCLEAR POWER PLANTS/ENGINEERED SAFETY 

SYSTEMS 

Decision table development and application to the construction of 
fault trees, 4:26601 

NUCLEAR POWER PLANTS/FIRE PREVENTION 

BBC fire protection concept for nuclear power stations, 4:26604 

Status of the fire protection research (FPR) program, 4:26596 
(SAND-78-2025c) 

NUCLEAR POWER PLANTS/FOUNDATIONS 

Non-linear analysis of a deeply embedded power plant building 

subjected to earthquake load, 4:26605 
NUCLEAR POWER PLANTS/FUEL CYCLE 
What will come after oil and gas. Development tendencies of 
energy supplies, 4:26750 
NUCLEAR POWER PLANTS/FUEL POOLS 
Nuclear reactor plant (Patent), 4:26454 
NUCLEAR POWER PLANTS/LICENSING 

Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-5)) 

Power plant siting reform: panacea or purge, 4:26805 

NUCLEAR POWER PLANTS/MARKET 

Domestic and international deployment of reactor systems: status 
and rationale, 4:26286 (ORAU/IEA-79-2(M)) 

NUCLEAR POWER PLANTS/MATHEMATICAL MODELS 

Non-linear analysis of a deeply embedded power plant building 
subjected to earthquake load, 4:26605 

NUCLEAR POWER PLANTS/NEUTRON DOSIMETRY 

Albedo-neutron dosimetry studies at Lawrence Livermore 

Laboratory, 4:28424 (UCRL-81889) 
NUCLEAR POWER PLANTS/PLANNING 

Domestic and international deployment of reactor systems: status 
and rationale, 4:26286 (QRAU/IEA-79-2(M)) 

USSR energy program in the Tenth Five-Year Plan, 4:26290 
(RISLEY-Trans-3105) 

NUCLEAR POWER PLANTS/POWER GENERATION 

Parameter study to determine electric power generation costs, 
4:26803 (NP-23506) 


Soviet nuclear reactors in the ninth five-year plan, 4:26291 
(RISLEY-Trans-3106) 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Radiation release from coal-fired and nuclear power stations, 
4:26239 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 
Monitoring of marine sediments, 4:27935 (KURRI-TR-154) 





NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 


NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 

Accident consequence model of the German safety study, 4:26537 
(AED-Conf-77-352-004) 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Inspection of nuclear reactor welding by acoustic emission. Final 

rt, November 1974-November 1977, 4:26450 (NUREG/ 
CR-0461) 

Methodology for combining dynamic responses, 4:26581 
(NUREG-0484) 

NUCLEAR POWER PLANTS/REACTOR LICENSING 

Standard Review Plan, for the review of safety analysis reports 
for nuclear power plants, Revision No. 1 to Section 3, 4:26402 
(NTISUB/B/201-003-R2) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision | to Section 7, 4:2 
(NTISUB/B/201-007-R1) 

NUCLEAR POWER PLANTS/REACTOR OPERATION 

Evaluation of operational experience for the German safety study, 
4:26536 (AED-Conf-77-352-003) 

Licensed operating reactors. Operating units status report, data as 
of 30 Nov. 78 (U.S. commercial units), 4:26413 (NUREG- 
0020(V ol.2)(No.12)) 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Evaluation of operational experience for the German safety study, 
4:26536 (AED-Conf-77-352-003) 

Near-term prospects in nuclear regulation, 4:26695 

Selected problems and results of the transient event and reliability 
analyses for the German safety study, 4:26535 (AED-Conf-77- 
352-002) 

NUCLEAR POWER PLANTS/REACTOR SITES 
Feasibility of a nuclear siting policy based on the expansion of 
existing sites (USA), 4:26491 (ORAU/IEA-78-19(R)) 
NUCLEAR POWER PLANTS/RELIABILITY 
Reliability of large equipment and systems of nuclear power 
lants, 4:26465 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 

Task Action Plans for generic activities: Category A, 4:26579 
(NUREG-0371) 

NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

Non-linear analysis of a deeply embedded power plant building 
subjected to earthquake load, 4:26605 

NUCLEAR POWER PLANTS/SITE SELECTION 

Power plant siting reform: panacea or purge, 4:26805 

Steam electric power plant review manual, 4:26417 (PB-282620) 

Steam electric power plant review manual. Appendices, 4:26418 
(PB-282621) 

NUCLEAR POWER PLANTS/SPECIFICATIONS 

Soviet nuclear reactors in the ninth five-year plan, 4:26291 

(RISLEY-Trans-3 106) 
NUCLEAR POWER PLANTS/SPENT FUEL ELEMENTS 
U.S. LWR spent fuel inventories, 4:26287 (ORNL/SUB-78/4258/ 


1) 
NUCLEAR POWER PLANTS/STANDARDS 
RDT Standards index, 4:26419 (RDT-INDEX-(01-79)) 
NUCLEAR POWER PLANTS/STATISTICS 
Steam-electric plant construction cost and annual production 
- 1976. Twenty-ninth annual supplement, 4:26804 (TID- 
NUCLEAR POWER PLANTS/STEAM SYSTEMS 
oan Yo for steam-operated power stations, 4:26289 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
NUCLEAR POWER PLANTS, WASTE HEAT UTILIZATION 
Use of waste heat from nuclear power plants, 4:26285 (CONF- 
781109-4) 
NUCLEAR REACTION ANALYSIS 
(Chemical analysis based on detection and analysis of prompt nuclear 
reaction products, e.g., gamma rays, neutrons, or > ate particles.) 
NUCLEAR REACTION ANALYSIS/USES 
Application of the thermal (n,) reaction to elemental analysis, 
4:27304 (LA-UR-78-2480) 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
COMPOUND-NUCLEUS REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
FISSION 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
NEON 20 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
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OXYGEN 16 REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
NUCLEAR REACTIONS/SPALLATION 
Spallation reactions: calculations, 4:28403 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR TRADE 
Plutonium, proliferation, and the price of reprocessing, 4:26699 
NUCLEAR TRADE/INTERNATIONAL REGULATIONS 
Rules-of-trade for international nuclear commerce, 4:25705 
(RAND-P-6216) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/PROLIFERATION 
Plutonium, proliferation, and the price of reprocessing, 4:26699 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEIC ACID DENATURATION/INHIBITION 
Relative rates of repair of single-strand breaks and postirradiation 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 
NUCLEIC ACID REPLICATION/STIMULATION 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
NUCLEONS/ENERGY LOSSES 
Nucleon-meson transport calculations, 4:28409 
NUCLEOSIDES/BIOLOGICAL RADIATION EFFECTS 
Effect of ionizing radiation on nucleoside metabolism in Physarum 
polycephalum (y rays; reduced DNA synthesis results in 
increased deoxynucleoside triphosphate concentration in 
plasmodia), 4:28047 
NUCLEOSIDES/METABOLISM 
Effect of ionizing radiation on nucleoside metabolism in Physarum 
polycephalum (y rays; reduced DNA synthesis results in 
increased deoxynucleoside triphosphate concentration in 
plasmodia), 4:28047 
NUCLEOSIDES/RADIOSENSITIVITY EFFECTS 
Photochemical studies and ultraviolet sensitization of Escherichia 
coli Thymidylate kinase by various halogenated substrate 
analogs, 4:28039 
NUCLEOSIDES/SYNTHESIS 
Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Final report, June 1, 1974-May 31, 1978, 4:27357 
(COO-2468-4) 
NUCLEOTIDES 
See also ADP 
ATP 
NUCLEOSIDES 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 
5-lodo-5’-amino-2',5’-dideoxyuridine-5’-N’-triphosphate: synthesis, 
chemical properties, and effect on Escherichia coli thymidine 
kinase activity, 4:27982 
Question of compartmentalization of the nucleotide pool, 4:27967 
NUCLEOTIDES/BIOCHEMISTRY 
Path analysis of the causal relationships between red cell 
glycolytic intermediates, ADP and ATP in sickle cell anemia, 
4:27978 
NUCLEOTIDES/BIOSYNTHESIS 
$-lodo-5’-amino-2’,5’-dideoxyuridine-5'-N'-triphosphate: synthesis, 
chemical properties, and effect on Escherichia coli thymidine 
kinase activity, 4:27982 
Occurrence and ecological significance of GTP in the ocean and 
in microbial cells (Algae, Serratia), 4:27888 
NUCLEOTIDES/CHEMICAL PROPERTIES 
5-lodo-5’-amino-2’,5’-dideoxyuridine-5'-N'-triphosphate: synthesis, 
chemical properties, and effect on Escherichia coli thymidine 
kinase activity, 4:27982 
NUCLEOTIDES/ECOLOGICAL CONCENTRATION 
Occurrence and ecological significance of GTP in the ocean and 
in microbial cells (Algae, Serratia), 4:27888 
NUTRIENTS/ENVIRONMENTAL TRANSPORT 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1977-October 31, 1978, 4:27874 
(SRO-641-29) 
NUTRITIONAL DEFICIENCY/SULFUR 
Sulphur dioxide as a necessary component of the biosphere, 
4:28132 
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OCCUPATIONAL DISEASES/EPIDEMIOLOGY 

Recommended health and safety guidelines for coal gasification 
pilot plants, 4:25351 (EPA-600/7-78-007) 

OCEAN THERMAL ENERGY CONVERSION/REVIEWS 

Solar sea power, 4:25956 

OCEAN THERMAL POWER PLANTS/BIBLIOGRAPHIES 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 

OCEAN THERMAL POWER PLANTS/DESIGN 

Ocean thermal energy conversion (OTEC) platform configuration 
and integration. Final report. Volume I. Systems requirements 
and evaluation, 4:25955 (DOE/ET/4064-1(Vol.1)) 

OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 

Heat transfer problems in an ocean thermal power plant, 4:25954 
(CONF-7606138-) 

OCEAN THERMAL POWER PLANTS/HEAT TRANSFER 

Heat transfer problems in an ocean thermal power plant, 4:25954 
(CONF-7606138-) 

OCEANS 
See SEAS 

OCTANE/PERFORMANCE TESTING 

Methanol from natural gas for engine fuel, 4:25769 
OCTANE/STABILITY 

Methanol from natural gas for engine fuel, 4:25769 
OECD 

(Organization of Economic Co-operation and Development.) 
OECD/ENERGY SUPPLIES 

Oil and natural gas supplies of OECD countries, 1973 to 1976, 
4:26749 

OFF-GAS SYSTEMS/MATERIAL BALANCE 

Reprocessing flowsheet and material balance for MEU spent fuel, 
4:25610 (GA-A-15145) 

OFFICE BUILDINGS/AIR CONDITIONING 

Concept for economical energy utilization and supply, 4:26946 
(BMFT-FB-T-77-73) 

Installation and operation of air conditioning plant, 4:26948 

OFFICE BUILDINGS/DESIGN 

Professional building designer working relationships in passive 

energy system design, 4:26005 
OFFICE BUILDINGS/ENERGY CONSERVATION 

Daylighting design for the Energy Efficient Office Building 
Competition, 4:26947 

Professional building designer working relationships in passive 
energy system design, 4:26005 

OFFICE BUILDINGS/LIGHTING SYSTEMS 

Concept for economical energy utilization and supply, 4:26946 
(BMFT-FB-T-77-73) 

Daylighting design for the Energy Efficient Office Building 
Competition, 4:26947 

OFFICE BUILDINGS/SOLAR AIR CONDITIONING 

Professional building designer working relationships in passive 

energy system design, 4:26005 
OFFICE BUILDINGS/SOLAR SPACE HEATING 

Cherry Creek solar office buildings, 4:26024 

Professional building designer working relationships in passive 
energy system design, 4:26005 

OFFICE BUILDINGS/SPACE HEATING 

Concept for economical energy utilization and supply, 4:26946 
(BMFT-FB-T-77-73) 

OFFICE BUILDINGS/TEMPERATURE CONTROL 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Authorities: need, rationale, operation, 
4:26719 (DOE/ERA-0048) 

Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Economic analysis, 4:26718 (DOE/ 
ERA-0047) 

OFFICE BUILDINGS/VENTILATION 
Installation and operation of air conditioning plant, 4:26948 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Advanced batteries, 4:26644 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

Materials for high-performance lithium aluminum /iron sulfide 
secondary batteries, 4:26643 (CONF-7811113-1) 

OFF-PEAK ENERGY STORAGE/NICKEL-HYDROGEN 

BATTERIES 

Metal-hydrogen secondary battery system (Patent; 1000A at 62.5 
V per module, 10,000), 4:26630 

OFF-PEAK ENERGY STORAGE/REVIEWS 

Peak-load compensation with lead batteries: an economical 
solution for power up to 10 MW (In German), 4:26228 (AED- 
CONF-78-155-014) 
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OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Sodium-sulfur battery research (17-Ah prototype), 4:26637 
OFFSHORE DRILLING 
Service bases for offshore oil, 4:25384 (PB-282549) 
OFFSHORE DRILLING/BIBLIOGRAPHIES 
An annotated bibliography of OCS documents in Maine, 4:25385 
(PB-282551) 
OFFSHORE OPERATIONS/ENERGY CONSUMPTION 
Energy requirement for North Sea oil by secondary and tertiary 
production methods, 4:25381 (EUR-6062EN) 
OFFSHORE PLATFORMS 
Oil drilling method of submerged rig, 4:25362 
OFFSHORE PLATFORMS/CORROSION PROTECTION 
MONEL alloy 400 sheathing: protection of offshore structures in 
the splash zone, 4:27205 
OFFSHORE PLATFORMS/DESIGN 
Marine platform for offshore drilling operations and the like 
(Patent), 4:25395 
OFFSHORE PLATFORMS/INSTALLATION 
Production device for hydrocarbons with mining of several 
underwater wells at the same time, 4:25415 
OHIO/NATURAL GAS WELLS 
Environmental report: stimulation of Devonian shale formations in 
Ohio, New York, and Maryland, 4:25499 (UCID-17956) 
OIL FIELDS/DATA PROCESSING 
Computerized substantiation of computational parameters for a 
complex of industrial-geophysical data, 4:25413 
OIL FIELDS/EXPLORATION 
Informational-exploratory system for studying pay seams of the 
Uzen field, 4:25372 
OIL FIELDS/GOVERNMENT POLICIES 
Information offshore, 4:25461 (NP-23281) 
OIL FIELDS/OFFSHORE DRILLING 
Service bases for offshore oil, 4:25384 (PB-282549) 
OIL FIELDS/OFFSHORE OPERATIONS 
Energy requirement for North Sea oil by secondary and tertiary 
production methods, 4:25381 (EUR-6062EN) 
OIL FIELDS/PRESSURE GRADIENTS 
Influence of water pressure systems on oil pool distribution, 
4:25392 
OIL FIELDS/SPATIAL DISTRIBUTION 
Distribution of oil and gas fields in the regions attached to 
continent of the Far East (Islands), 4:25363 
OIL FURNACES/COMBUSTION PRODUCTS 
Polycyclic aromates and benzene in the waste gases of household 
ovens. Pt. 1. Oil ovens, 4:25442 
OIL FURNACES/SAFETY 
Safety investigation of gas appliance energy saving devices and 
automatic vent dampers for oil furnaces. Final report, 4:26859 
(PB-283788) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS/CHEMICAL REACTION KINETICS 
In situ combustion of tar sands, 4:25528 (CONF-780417-) 
OIL SANDS/ELECTRIC HEATING 
Numerical simulation of in-situ electrical heating to increase oil 
mobility, 4:25515 
OIL SANDS/IN-SITU COMBUSTION 
Method for the extraction of petroleum and bitumen from 
underground deposits (Patent), 4:25517 
OIL SANDS/PROCESSING 
Method and apparatus for separation of bitumen from tar sands 
(Patent, electric flatation cell), 4:25519 
OIL SANDS/RESERVOIR ENGINEERING 
Numerical simulation of in-situ electrical heating to increase oil 
mobility, 4:25515 
OIL SANDS/SEPARATION PROCESSES 
Separation of hydrocarbons from oil shales and tar sands (Patent; 
mixing with water and pulverized coal to form analgam.), 
4:25520 
OIL SANDS/STEAM SOAK PROCESSES 
Sensitivity study of cyclic steam stimulation using a 2-d 
mathematical model. 4:25516 
OIL SHALE DEPOSITS/FORECASTING 
Possible occurrence of hydrocarbons in Devonian reefs of 
Northwestern Germany, 4:25361 
OIL. SHALE PROCESSING PLANTS/WASTE HEAT 
UTILIZATION 
Desulfurized gas production from vertical kiln pyrolysis (Patent), 
4:25527 
OIL. SHALES 
See also BLACK SHALES 
OIL. SHALES/BY-PRODUCTS 
Method for working-up shale (Patent), 4:25570 





OIL SHALES/CHEMICAL ANALYSIS 


OIL SHALES/CHEMICAL ANALYSIS 

Determination of aromatic hydrocarbon fraction in oil shale by 

13C NMR with magic-angle spinning, 4:25531 
OIL SHALES/IN-SITU RETORTING 

In situ oil shale retorting process using introduction of gas at an 
intermediate location (Patent), 4:25513 

Isolation of in situ oil shale retorts, 4:25511 

Method and apparatus for recovery of fluids produced in in-situ 
retorting of oil shale (Patent), 4:25512 

Method of forming in situ oil shale retorts (Patent), 4:25514 

Multiphase flow modeling of oil mist and liquid film formation in 
oil shale retorting, 4:25509 (UCID-18028) 

Recent experimental developments in retorting oil shale at the 
Lawrence Livermore Laboratory, 4:25510 (UCRL-80914) 

OIL SHALES/OIL YIELDS 

Correlation between oil yields of oil shales and ‘°C nuclear 

magnetic resonance spectra, 4:25507 
OIL SHALES/QUANTITATIVE CHEMICAL ANALYSIS 

Iron partitioning in oil shale of the Green River Formation, 

colorado: a preliminary Moessbauer study, 4:25529 
OIL SHALES/RETORTING 

Effect of the reaction wave on flow channeling in combustion 
retorts, 4:25518 (CONF-780417-) 

Method for recovery of hydrocarbon fractions from hydrocarbon- 
bearing materials (Patent), 4:25521 

Process for treating oil shales (Patent), 4:25522 

OIL SHALES/SEPARATION PROCESSES 

Separation of hydrocarbons from oil shales and tar sands (Patent; 
mixing with water and pulverized coal to form analgam.), 
4:25520 

OIL SPILLS/BIBLIOGRAPHIES 

Oil spill removal techniques and equipment. Volume 1. 1965-1975 
(a bibliography with abstracts). Report for 1965-75, 4:25451 
(NTIS/PS-78/0959) 

Oil spill removal techniques and equipment. Volume 2. 1976-July, 
1978 (a bibliography with abstracts). Report for 1976-July 1978, 
4:25452 (NTIS/PS-78/0960) 

Subject classified literature references on effects of oil pollution in 
arctic and subarctic waters, 4:25458 

OIL SPILLS/BIODEGRADATION 

Aerosol dispersion of microorganisms to eliminate oil slicks 

(Patent), 4:25454 
OIL SPILLS/BIOLOGICAL EFFECTS 

Effects of water soluble components of refined oil on the 

fecundity of the copepod, Tigripus japonicus, 4:28115 
OIL SPILLS/CLEANING 

Ocean oil skimmer for continuous removal of oil from the open 
sea method (Patent), 4:25455 

Oil slick removal and recovery system (Patent), 4:25456 

Polluting oil recovery apparatus (Patent), 4:25457 

OIL SPILLS/ENVIRONMENTAL EFFECTS 

Estimation of effects from oil on intertidal populations: 
experimental perturbations versus natural variation, 4:25453 
(PNL-SA-6941) 

OIL SPILLS/POLLUTION CONTROL EQUIPMENT 

Oil spill removal techniques and equipment. Volume 1. 1965-1975 
(a bibliography with abstracts). Report for 1965-75, 4:25451 
(NTIS/PS-78/0959) 

Oil spill removal techniques and equipment. Volume 2. 1976-July, 
1978 (a bibliography with abstracts). Report for 1976-July 1978, 
4:25452 (NTIS/PS-78/0960) 

OIL WELLS 
See also PETROLEUM 
WELLHEADS 
OIL WELLS/BLOWOUT PREVENTERS 
Well seal (Patent), 4:25416 
OIL WELLS/CARBON DIOXIDE INJECTION 

Carbon dioxide foam flooding (Patent), 4:25408 

Weeks Island S sand reservoir B gravity stable miscible CO2 
displacement, Iberia Parish, Louisiana. First annual report, 
4:25383 (METC/CR-78/13) 

OIL WELLS/DRILL STEM TESTING 

Apparatus and methods for testing earth formations (Patent), 

4:25404 


OIL WELLS/FLUID INJECTION 
Oil recovery and mobility control using succinamate surfactant 
systems (Patent), 4:25393 
OIL WELLS/GAS INJECTION 
Combustion chamber and thermal vapor stream producing 
apparatus and method (Patent; for injection into subterranean 
formations), 4:25396 
OIL WELLS/HYDRAULIC FRACTURING 
Development of improved design criteria for hydraulic fracturing 
operations, 4:25382 (METC/CR-78/11) 
OIL WELLS/IN-SITU COMBUSTION 
Method for the extraction of petroleum and bitumen from 
underground deposits (Patent), 4:25517 
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OIL WELLS/MICROEMULSION FLOODING 
Comparison of solution properties of mobility control polymers, 
4:25403 
Method for improving calcium ion tolerance of hydrocarbon 
polymer sulfonate surfactants used in enhanced recovery 
processing in subterranean oil-bearing formations (Patent), 
4:25406 
Micellar-Polymer Joint Demonstration Project, Wilmington Field, 
California. Second annual report, July 1977-May 1978, 4:25386 
(SAN-1395-2) 
Surfactant oil recovery process usable in high temperature 
formations containing high salinity water (Patent), 4:25407 
OIL WELLS/OFFSHORE DRILLING 
Marine platform for offshore drilling operations and the like 
(Patent), 4:25395 
OIL WELLS/PUMPING 
Circumferential centralizer (Patent), 4:25414 
OIL WELLS/SEALING MATERIALS 
Method for treating well bores and apparatus therefor (Patent), 
4:25397 
OIL WELLS/STEAM INJECTION 
DEEP STEAM: initial meeting of the Technical Advisory Panel, 
June 6-7, 1978, 4:25389 (SAND-78-2310) 
Recovering petroleum from subterranean formations (Patent), 
4:25398 
OIL WELLS/VALVES 
Pumpdown safety valve (Patent), 4:25400 
Subsea test tree for oil wells (Patent), 4:25402 
OIL WELLS/WELL COMPLETION 
Identification of pipe overflows in boreholes at southern 
Mangyshlak fields, 4:25411 
OIL WELLS/WELL DRILLING 
Gear system for an oil well drive (Patent), 4:25405 
ILS 


See also FUEL OILS 
MINERAL OILS 
SHALE OIL 
WASTE OILS 
OILS/CHEMICAL ANALYSIS 
Modified procedure for determination of oil and grease in effluent 
waters, 4:27917 
OILS/EXTRACTION 
Hydrocarbons and energy from plants, 4:25922 (LBL-8596) 
OKLAHOMA/WATER RESOURCES 
Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins region. Project completion report 1 March 
1973-28 February 1975, 4:27885 (PB-282563) 
OKLO PHENOMENON/GEOLOGY 
Problems posed by the development of the Oklo phenomenon: 
tentative global interpretation, 4:25539 (LA-tr-78-68) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMAN/INSOLATION 
Attempts at mapping the solar intensity-distribution for the 
Arabian Peninsula, 4:25816 (CONF-730747-(E)) 
OMEGA MINUS/HADRONIC PARTICLE DECAY 
{)~ decays and other rare hyperon properties (Branching ratio, 
rare mode upper limits), 4:28328 (SLAC-215) 
OMEGA MINUS/LIFETIME 
{~ decays and other rare hyperon properties (Branching ratio, 
rare mode upper limits), 4:28328 (SLAC-215) 
OMEGA MINUS/SEMILEPTONIC DECAY 
{~ decays and other rare hyperon properties (Branching ratio, 
rare mode upper limits), 4:28328 (SLAC-215) 
ON-LINE CONTROL SYSTEMS/DATA TRANSMISSION 
Network for data acquisition in an experimental laboratory, 
4:28613 (LA-UR-78-1915) 
ON-LINE MEASUREMENT SYSTEMS 
Computation in quantum chemistry on a multi-experiment control 
and data-acquisition Sigma 5 minicomputer, 4:28248 
OOGENESIS/BIOLOGICAL RADIATION EFFECTS 
Endocrine function and reproductive impairment in an irradiated 
population of the lizard Uta stansburiana (Effects of chronic, 
low-level '*’Cs y irradiation underfield conditions), 4:28056 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/BILATERAL AGREEMENTS 
EEC policies and OPEC involvement in downstream activities: 
prospects for cooperation, 4:26778 
OPEN-CYCLE MHD GENERATORS/FLUCTUATIONS 
Experimental investigations and stochastic modeling of 
fluctuations in an MHD generator, 4:26829 
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OPEN-CYCLE MHD GENERATORS/MATHEMATICAL 
MODELS 
Experimental investigations and stochastic modeling of 
fluctuations in an MHD generator, 4:26829 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPTICAL EQUIPMENT/INSPECTION 
Mechanical engineering mid-year progress report. Optical 
profilometer (Optical profilometer for roughness of optical 
surfaces), 4:27709 (CONF-7804109-) 
OPTICAL EQUIPMENT/SYNCHRONIZATION 
Modified SCR for optically actuated triggering, 4:27554 
OPTICAL FILTERS/PHYSICAL RADIATION EFFECTS 
Studies of closure phenomena in pinholes irradiated by Nd laser 
pulses, 4:28569 (UCRL-81467) 
OPTICAL PROPERTIES/MEASURING METHODS 
Optical constants and their measurement, 4:27191 
OPTICAL RADAR/AEROSOL MONITORING 
Remote analysis of aerosols by differential scatter (DISC) LIDAR 
systems, 4:27811 
OPTICAL SYSTEMS/PHYSICAL RADIATION EFFECTS 
Ultraviolet damage resistance of laser coatings, 4:28561 (LA-UR- 
78-2607) 
OPTIMAL CONTROL/CALCULATION METHODS 
Development of maneuvering strategies using optimal control 
theory (PWR), 4:26484 
ORBITAL SOLAR POWER PLANTS 
Impacts and benefits of a satellite power system on the electric 
utility industry. Final report, 4:25939 (N-78-24255) 
ORBITAL SOLAR POWER PLANTS/GOVERNMENT 
POLICIES 
Political and legal implications of developing and operating a 
satellite power system. Final report, 4:25859 (N-78-25003) 
ORBITAL SOLAR POWER PLANTS/LEGAL ASPECTS 
Political and legal implications of developing and operating a 
satellite power system. Final report, 4:25859 (N-78-25003) 
ORBITAL SOLAR POWER PLANTS/MICROWAVE POWER 
TRANSMISSION 
Space solar power, 4:25932 (CONF-730747-(E)) 
ORBITAL SOLAR POWER PLANTS/REVIEWS 
Space solar power, 4:25932 (CONF-730747-(E)) 
ORE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING/AIR POLLUTION CONTROL 
SO: analyzer keeps stack emissions in check during molybdenum 
disulfide desulfurization, 4:27779 
ORE PROCESSING/COST 
Uranium extraction from turbid liquids by continuous ion 
exchange processes, 4:25577 
ORE PROCESSING/ENERGY CONSERVATION 
Iron ore: energy, labor, and capital changes with technology (Less 
energy and labor in processing lean ores), 4:26728 
OREGON/INSOLATION 
Solar radiation monitoring in the state of Oregon, 4:25840 
OREGON/WIND POWER 
Seasonal wind flow patterns over the Pacific Northwest as related 
to wind power potential, 4:26160 
ORGANIC BORON COMPOUNDS/RADIOLYSIS 
Effect of coordination on the optical spectra of alkali metal cation- 
electron pairs in ethers (Sodium tetrapheny! boron), 4:27398 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
CHLOROFORM 
NITROGEN MUSTARD 
ORGANIC CHLORINE COMPOUNDS/ELECTRONIC 
STRUCTURE 
Electronic structures of fulvalene and octachlorofulvalene, 
4:27370 
ORGANIC - ORINE COMPOUNDS/MOLECULAR 
STRUCTUR 
Electronic - of fulvalene and octachlorofulvalene, 
4:27370 
ORGANIC CHLORINE COMPOUNDS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Air-sampling and analytical method for 4,4'-methylenebis(2- 
chloroaniline), 4:27780 
ORGANIC CHLORINE COMPOUNDS/SOLVENT 
EXTRACTION 
Determination of trace organic pollutants in water by 
spectrophotofluorescence after treatment with activated carbon, 
4:27906 
ORGANIC CHLORINE COMPOUNDS/STANDARDS 
Standard reference materials for the analysis of organic vapors in 
air, 4:27857 
ORGANIC COMPOUNDS 
See also ALDEHYDES 


ORGANIC NITROGEN COMPOUNDS/STRUCTURAL 


ALKALOIDS 
AMINES 
HYDROCARBONS 
LIPIDS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/ION SELECTIVE ELECTRODE 
ANALYSIS 
Ion-selective electrodes in organic elemental and functional group 
analysis: a review (1975-1978), 4:27313 (UCRL-52393(Suppl.1)) 
ORGANIC COMPOUNDS/MATERIALS RECOVERY 
Disposal of Navy colored smoke compositions and identification 
of products of combustion. Interim report 1 October 1976-30 
September 1977, 4:27001 (AD-A-056274) 
ORGANIC COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Organic characterization of effluents from fluidized bed 
combustion of coals, 4:27755 (LF-58) 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/QUANTITATIVE 
CHEMICAL ANALYSIS 
In-situ quantitation of background halofluorocarbon levels, 
4:27829 
ORGANIC FLUORINE COMPOUNDS/ 
RADIOPHARMACEUTICALS 
Investigation of ['*F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/ATOM-MOLECULE 
COLLISIONS 
Collisional ionization reactions between alkali atoms and some 
methane derivatives, 4:28289 
ORGANIC HALOGEN COMPOUNDS/QUANTITATIVE 
CHEMICAL ANALYSIS 
In-situ quantitation of background halofluorocarbon levels, 
4:27829 
ORGANIC MERCURY COMPOUNDS 
See alco METHYLMERCURY 
ORGANIC MERCURY COMPOUNDS/ION SELECTIVE 
ELECTRODE ANALYSIS 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
ORGANIC NITROGEN COMPOUNDS 
See also ALKALOIDS 
AMINES 
CHLOROPHYLL 
HEME 
HEMOGLOBIN 
HISTAMINE 
HISTIDINE 
HYDROXYPROLINE 
IMIDES 
NITRO COMPOUNDS 
NITROSO COMPOUNDS 
NUCLEOTIDES 
PROTEINS 
PYRIDINES 
TRYPTOPHAN 
UREA 
ORGANIC NITROGEN COMPOUNDS/CRYSTAL 
STRUCTURE 
3-ammonio-1,6-anhydro-3-deoxy-B-D-glucopyranose chloride 
monohydrate, 4:27376 
ORGANIC NITROGEN COMPOUNDS/MATHEMATICAL,. 
MODELS 
Clean solid and liquid fuels from coal. Quarterly progress report. 
January-March 1978, 4:25234 (FE-2047-8) 
ORGANIC NITROGEN COMPOUNDS/SEPARATION 
PROCESSES 


Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1978, 4:25234 (FE-2047-8) 
ORGANIC NITROGEN COMPOUNDS/STRUCTURAI 
CHEMICAL ANALYSIS 
Electron spin resonance study of the spin label 2.2.6.6- 
Tetramethyl-4-piperidinol-l-oxyl Oriented in the inclusion 
compound 2'-Hydroxy-2.4.4.7.4'-Pentamethylfavan, 4:27377 





ORGANIC NITROGEN COMPOUNDS/WAVE 


ORGANIC NITROGEN COMPOUNDS/WAVE 
PROPAGATION 
Anisotropic ultrasound propagation in a Smectic-C liquid crystal 
(p-p’ Heptyloxyazoxy benzene), 4:27291 
ORGANIC OXYGEN COMPOUNDS 
See also ALDEHYDES 
DIOXANE 
ETHERS 
FURFURAL 
LIPIDS 
ORGANIC OXYGEN COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
Electron spin resonance study of the spin label 2,2,6,6- 
Tetramethy]-4-piperidinol-1-oxyl Oriented in the inclusion 
compound 2’-Hydroxy-2,4,4,7,4’-Pentamethylflavan, 4:27377 
ORGANIC PHOSPHORUS COMPOUNDS 
See also HDEHP 
LECITHINS 
NUCLEOTIDES 
ORGANIC PHOSPHORUS COMPOUNDS/CHEMICAL 
REACTIONS 
Reactions of trimethylantimony dibromide with tertiary 
phosphines, 4:27374 
ORGANIC SOLVENTS/CARBONIZATION 
Pressurized carbonization of coal liquefaction by-product 
materials: Fluor Advanced Liquefaction and Parsons’ POGO 
processes, 4:25243 (ORNL/TM-6452) 
ORGANIC SOLVENTS/HYDROGEN TRANSFER 
Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Monthly technical 
progress report, August 1978, 4:25237 (FE-2270-37) 
ORGANIC SOLVENTS/HYDROGENATION 
EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 
ORGANIC SOLVENTS/RECOVERY 
Oil packed vacuum pumps in chemistry, 4:27548 
ORGANIC SOLVENTS/RECYCLING 
Oil packed vacuum pumps in chemistry, 4:27548 
ORGANIC SULFUR COMPOUNDS 
See also HEPARIN 
METHIONINE 
SULFOXIDES 
THIOLS 
ORGANIC SULFUR COMPOUNDS/BIOCHEMICAL 
REACTION KINETICS 
Production of methane and carbon dioxide from methane thiol and 
dimethyl sulphide by anaerobic lake sediments, 4:28023 
ORGANIC WASTES/PYROLYSIS 
Thermal decomposition apparatus (Patent), 4:27558 
ORGANOIDS 
See also RIBOSOMES 
ORGANOIDS/MORPHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
ORGANOMETALLIC COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 
REACTIONS 
Reactions of trimethylantimony dibromide with tertiary 
phosphines, 4:27374 
ORGANOMETALLIC COMPOUNDS/MULTI-ELEMENT 
ANALYSIS 
Element-specific technique for the analyses of organometallic 
compounds, 4:27922 
ORNL-PCA REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, April-june 1978, 4:26517 
(ORNL/TM-6628) 
OSMIUM COMPLEXES/CHEMICAL REACTIONS 
Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(III), and osmium(II) and -(III) 
complexes, 4:27339 
OSMIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 
Thermodynamics of transition metal carbonyls. I. Fe(CO)., 
Ru(CO);, Os(CO)s, 4:27348 
OTTO RUMMEL SLAG BATH PROCESS/DEMONSTRATION 
PLANTS 
Pressure gasification according to the Saarberg-Otto process, 
4:25171 (AED-CONF-77-565-003) 
OVARIES/MORPHOLOGICAL CHANGES 
Endocrine function and reproductive impairment in an irradiated 
population of the lizard Uta stansburiana (Effects of chronic, 
low-level '*’Cs y irradiation underfield conditions), 4:28056 
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OVERHEAD POWER TRANSMISSION/ENVIRONMENTAL 
IMPACTS 


Review of state/federal environmental regulations pertaining to 
the electrical effects of overhead transmission lines: 1978, 
4:26810 (HCP/EV-1802) 

OVERHEAD POWER TRANSMISSION/REGULATIONS 

Review of state/federal environmental regulations pertaining to 
the electrical effects of overhead transmission lines: 1978, 
4:26810 (HCP/EV-1802) 

XALALDEHYDE 


See GLYOXAL 
OXIDES/CORROSION PROTECTION 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
OXIDOREDUCTASES 
See also CATALASE 
HYDROXYLASE 
OXIDOREDUCTASES/BIOCHEMICAL REACTION KINETICS 
Nuclear magnetic resonance studies on bacterial dihydrofolate 
reductase containing [guanidino-'*C]arginine (Streptococcus), 
4:27969 
OXIDOREDUCTASES/CHEMICAL REACTIONS 
43C nuclear magnetic resonance study of the interaction of ligands 
with arginine residues in dihydrofolate reductase, 4:27373 
OXIDOREDUCTASES/GENETIC CONTROL 
Genetic control of mitochondrial malic enzyme in mouse brain, 
4:27964 
OXIDOREDUCTASES/LABELLING 
Calculated ‘*C NMR relaxation parameters for a restricted 
internal diffusion model. Application to methionine relaxation in 
dihydrofolate reductase, 4:27380 
OXIDOREDUCTASES/NUCLEAR MAGNETIC RESONANCE 
Nuclear magnetic resonance studies on bacterial dihydrofolate 
reductase containing [guanidino-'*C]arginine (Streptococcus), 
4:27969 
OXINE/IMPREGNATION 
Removal of radiocobalt ion in waste water by oxine-impregnated 
activated charcoal. Part II: column experiments, 4:2564 
OXONIUM IONS/ION-ION COLLISIONS 
Binary positive ion-negative ion mutual neutralization reactions. 
Interim scientific report 1 April 1977-31 March 1978, 4:28216 
(AD-A-056649) 
OXYGEN/CHEMICAL REACTION KINETICS 
Computational study of chemical reaction dynamics: quantum 
study of selected atom-diatomic molecule reactions involving 
hydrogen, oxygen, and nitrogen. Final report 1 June 1976-31 
May 1978, 4:27332 (AD-A-057457) 
OXYGEN/CHEMICAL REACTIONS 
Pulse radiolysis studies of decacarbonyldimanganese(0) and 
halopentacarbonylmanganese(I). The 
pentacarbonylmanganese(0) radical, 4:27396 
Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(III), and osmium(II) and -(III) 
complexes, 4:27339 
OXYGEN/CONTAMINATION 
Grain boundary segregation of sulfur and nitrogen in sintered 
molybdenum, 4:27130 
OXYGEN/CORROSIVE EFFECTS 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 
OXYGEN/DE-EXCITATION 
Studies of 02((1) delta sub g) production and deactivation. Report 
for 1 November 1976-30 November 1977, 4:27331 (AD-A- 
057351) 
OXYGEN/DIFFUSION 
Effect of oxygen absorption on lattice parameter and specimen 
dilation in a tantalum-base alloy containing 8 pct tungsten and 2 
pet hafnium (1000°C), 4:27100 
OXYGEN/EXCITATION 
Studies of 02((1) delta sub g) production and deactivation. Report 
for 1 November 1976-30 November 1977, 4:27331 (AD-A- 
057351) 
OXYGEN/NUCLEAR REACTION YIELD 
Yield of the O(*P) atom in the radiolysis of water by 20-MeV ?H* 
and 40-MeV ‘He*, 4:27394 
OXYGEN/PRODUCTION 
Electrolysis method for producing hydrogen and oxygen (Patent), 
:25731 


Possible ways of producing hydrogen and oxygen from water for 
hydrogen power engineering, 4:25735 

Sb-I hybrid process for thermochemical production of hydrogen, 
4:25738 

Study on the key reactions of thermochemical production of 
hydrogen using iron-chlorine cycles, 4:25737 
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OXYGEN/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in Escherichia coli B: the effect of 
superoxide radicals and molecular oxygen (y irradiation of 
bacterial suspensions), 4:28048 
OXYGEN/SELF-DIFFUSION 
Oxygen self and chemical diffusion coefficients in UOsub(2 + -x), 
4:25599 
OXYGEN 15/ISOTOPE PRODUCTION 
“Small” accelerator, radionuclide and radiopharmaceutical 
production, 4:27624 (BNL-25177) 
OXYGEN 16/GIANT RESONANCE 
New giant resonances, 4:28397 
OXYGEN 16/ISOTOPE RATIO 
18/169 ratio of precipitation at Juelich Nuclear Research Center 
from 1974 to the middle of 1978, 4:27958 (ANL-Trans-1148) 
Geothermal exploration in the Azores: '*O/'®O in calcites from 
volcanic rocks, 4:26130 
OXYGEN 16 REACTIONS/ALPHA-TRANSFER REACTIONS 
Comparison of heavy-ion-induced a transfer and backward-angle 
elastic scattering, 4:28380 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Comparison of heavy-ion-induced a transfer and backward-angle 
elastic scattering, 4:28380 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
OXYGEN 16 REACTIONS/TRANSFER REACTIONS 
Resonance effects in fusion and transfer reactions (Review), 
4:28370 (CONF-780854-3) 
OXYGEN 18/ISOTOPE RATIO 
189/169 ratio of precipitation at Juelich Nuclear Research Center 
from 1974 to the middle of 1978, 4:27958 (ANL-Trans-1148) 
Geothermal exploration in the Azores: '*O/'*O in calcites from 
volcanic rocks, 4:26130 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN FLUORIDES 
See FLUORINE OXIDES 
OXYGEN IONS/PHOTON-ION COLLISIONS 
Summary of photodestruction cross section measurements of 
atmospheric ions. Technical report, 4:28268 (AD-A-056367) 
OXYIODIDES/CHEMICAL REACTION YIELD 
Mixed-valency lead oxyiodide, 4:27346 
OXYIODIDES/STRUCTURAL CHEMICAL ANALYSIS 
Mixed-valency lead oxyiodide, 4:27346 
OZONE 
Intercalibration of nitric oxide/nitrogen dioxide/ozone monitors, 
4:27824 
MCA-research-programme. The present position of the discussion 
about the ozone-hypothesis, 4:27794 
OZONE/AERIAL MONITORING 
Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 
OZONE/BIOLOGICAL EFFECTS 
The impact of sulfur dioxide on vegetation: a sulfur dioxide-ozone 
response model. Final report, 4:28130 (PB-283604) 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
OZONE/CALIBRATION STANDARDS 
Interrelationships between primary calibration standards for nitric 
oxide, nitrogen dioxide, and ozone as applied to test gas 
atmospheres generated by gas phase titration, 4:27797 
OZONE/CHEMICAL REACTION KINETICS 
Ozone increase from Concorde operations, 4:27786 
OZONE/ENVIRONMENTAL TRANSPORT 
Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 
OZONE/MONITORING 
Laser-based, long path monitoring of ambient gases: analysis of 
two systems, 4:27788 
Ultraviolet photometer for ozone calibration, 4:27796 
OZONE/QUANTITY RATIO 
Ozone transport in the St. Louis area, 4:27793 
OZONE/TOXICITY 
The impact of sulfur dioxide on vegetation: a sulfur dioxide-ozone 
response model. Final report, 4:28130 (PB-283604) 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 


PARAMETRIC INSTABILITIES/STOCHASTIC 
P 


P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC NORTHWEST REGION 
See also ALASKA 
IDAHO 
OREGON 
WASHINGTON 
PACIFIC NORTHWEST REGION/ELECTRIC POWER 
Power planning organizations in the Pacific Northwest, 4:26796 
PACIFIC NORTHWEST REGION/ENERGY SOURCE 
DEVELOPMENT 
Construction of a multiregional input-output model for the Pacific 
Northwest. Final report, 4:26667 (PB-282431) 
PACIFIC NORTHWEST REGION/INDUSTRY 
Construction of a multiregional input-output model for the Pacific 
Northwest. Final report, 4:26667 (PB-282431) 
PACIFIC NORTHWEST REGION/INPUT-OUTPUT 
ANALYSIS 
Construction of a multiregional input-output model for the Pacific 
Northwest. Final report, 4:26667 (PB-282431) 
PACKAGING/CATALOGS 
Directory of certificates of compliance for radioactive materials 
packages. Summary report of NRC approved packages, 4:27466 
(NUREG-0383(Vol.1)(Rev.1)) 
PAINTS/OPTICAL PROPERTIES 
Paint coatings as selective surfaces for solar collectors, 4:26108 
PALLADIUM/CATALYTIC EFFECTS 
Thermal polymerization of the hydrogen getter, 4:25711 (SAND- 
79-0054) . 
PALLADIUM BROMIDES/CHEMICAL REACTIONS 
Spectrophotometric and Raman spectroscopic studies of the 
palladium(II) bromide-aluminum(III) bromide vapor complex, 
4:27246 
PALLADIUM HYDRIDES/VIBRATIONAL STATES 
Raman studies of hydrogen vibrational modes in palladium, 
4:27253 
PANAMA/HUMAN POPULATIONS 
Two more private polymorphisms of Amerindian tribes: LDH/ 
sub B/ GUA-1 and ACP; B GUA-1 in the Guaymi in Panama, 
4:28004 
PAPAYAS/RADIOACTIVITY 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
PAPER/COMBUSTION 
Paper as the energy source, 4:27017 
PAPER/DIGESTION 
ILW solidification; chemical processing of combustible solid waste 
(RADTU); acid digestion of commercial solid waste, 4:25629 
(HEDL-TME-78-73) 
PAPER INDUSTRY/ORGANIC COMPOUNDS 
Production of methane and carbon dioxide from methane thiol and 
dimethy] sulphide by anaerobic lake sediments, 4:28023 
PARABOLIC COLLECTORS 
See also PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
PARABOLIC COLLECTORS/OPTICAL PROPERTIES 
Heliotechnical collectors on the base of paraboloid of revolution: 
optical calculation and energetic possibilities, 4:26068 (CONF- 
730747-(E)) 
PARABOLIC DISH COLLECTORS/DESIGN 
Sun tracking solar energy collector (Patent), 4:26095 
PARABOLIC DISH COLLECTORS/SOLAR TRACKING 
Sun tracking solar energy collector (Patent), 4:26095 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/DESIGN 
Simple sheet-metal concentrating reflectors, 4:26072 (CONF- 
730747-(E)) 
PARABOLIC REFLECTORS/FABRICATION 
Simple sheet-metal concentrating reflectors, 4:26072 (CONF- 
730747-(E)) 
PARABOLIC REFLECTORS/SOLAR TRACKING 
Sun tracking solar energy collector (Patent), 4:26095 
PARABOLIC TROUGH COLLECTORS 
Feasibility of solar power for Seattle, Washington, 4:26059 
(CONF-730747-(E)) 
PARABOLIC TROUGH COLLECTORS/DESIGN 
Solar energy collection system (Patent), 4:26098 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES/STOCHASTIC PROCESSES 
Onset of stochasticity in decay confinement of parametric 
instability, 4:28506 





PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE IDENTIFICATION 
Readout techniques for ionization loss sampling detectors, 4:27648 
PARTICLE MODELS 
See also QUARK MODEL 
STRING MODELS 
UNIFIED GAUGE MODELS 
Primitive particle model, 4:28352 (ORO-3992-348) 
PARTICLE SIZE/MATHEMATICAL MODELS 

Use of a modified beta density function to characterize particle 

size distributions, 4:27806 
PARTICLE SIZE/MEASURING METHODS 

Cascade impaction instrument using quartz crystal microbalance 
sensing elements for real-time particle size distribution studies, 
4:27805 

Optical particle-sizing counter for in-situ measurements, 4:27417 
(CONF-780417-) 

Submicron particle size measurement with a screen diffusion 
battery. Final report, 4:26234 (EPRI-FP-840) 

Use of a modified beta density function to characterize particle 
size distributions, 4:27806 

PARTICLE STRUCTURE 
Primitive particle model, 4:28352 (ORO-3992-348) 
PARTICLES 
See also DROPLETS 
PARTICLES/AERIAL MONITORING 

Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 

PARTICLES/SAMPLING 

Air quality data - 1976 annual statistics including summaries with 
reference to standards. Annual report for 1976, 4:27768 (PB- 
282212) 

Development of a cascade impactor system for sampling 0.02 to 20 
micron diameter particles. Final report, 4:25258 (EPRI-FP- 
844(Vol.1)) 

PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTON MODEL/TRANSVERSE MOMENTUM 

Quark-parton model with large parton k/sub T/, 4:28336 (DOE/ 

ER/70004-211) 
PARTURITION/BIOLOGICAL EFFECTS 

Effects of age, season, and reproductive activity on hemograms of 

female Hereford cattle, 4:28036 
PASSIVE SOLAR COOLING SYSTEMS 

Compatibility of passive systems, 4:26025 

Indigenous solutions to arid climates, 4:26026 

People in buildings, 4:26027 

PASSIVE SOLAR COOLING SYSTEMS/ 

COMMERCIALIZATION 

Passive heating and cooling system from concept to 
commercialization, 4:26028 

et SOLAR COOLING SYSTEMS/COMPUTER-AIDED 
IGN 
Simplified computer-aided building design for passive internal 
temperature moderation in hot-arid climates, 4:26002 
PASSIVE SOLAR COOLING SYSTEMS/CURTAINS 
Self-inflating movable insulation system, 4:26009 
PASSIVE SOLAR COOLING SYSTEMS/HYBRID SYSTEMS 

Passive/hybrid solar heated and water residence: design, 

construction, instrumentation, and early data, 4:26004 
PASSIVE SOLAR COOLING SYSTEMS/MATHEMATICAL 

MODELS 

Radiative and passive cooling, 4:25969 (LBL-8343) 

PASSIVE SOLAR COOLING SYSTEMS/RESEARCH 

PROGRAMS 

Passive cooling program element (Skytherm system), 4:25972 
(LBL-8347) 

PASSIVE SOLAR COOLING SYSTEMS/WALLS 

Solar wall, 4:25992 

PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 

Compatibility of passive systems, 4:26025 

Earth-air heat exchanger, 4:25991 

Experimental study in relation to development of window 
collectors. Part 1, 4:25982 

Indigenous solutions to arid climates, 4:26026 

People in buildings, 4:26027 

PASSIVE SOLAR HEATING SYSTEMS/BEAD WALLS 

Cost effective residential passive solar heating, 4:26008 

PASSIVE SOLAR HEATING SYSTEMS/BUILDING 

MATERIALS 

Effect of moisture content on the thermal properties of sun dried 
adobe, 4:25993 
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PASSIVE SOLAR HEATING SYSTEMS/ 
COMMERCIALIZATION 
Passive heating and cooling system from concept to 
commercialization, 4:26028 
PASSIVE SOLAR HEATING SYSTEMS/COMPUTER 
CALCULATIONS 
Applications of computer modeling in passive solar design, 
4:26000 


PASSIVE SOLAR HEATING SYSTEMS/COST 
Economics of homes that are in-ground passive solar vs. above- 
round all-electric vs. above-ground active solar, 4:26023 
PASSIVE SOLAR HEATING SYSTEMS/CURTAINS 
Self-inflating movable insulation system, 4:26009 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Design sizing procedure for direct gain, thermal storage wall, 
attached greenhouse, and roof pond systems, 4:26011 
Development of a low-cost, modular controllable-passive solar 
furnace, 4:26003 
Observations of a solar residence: lessons from a first experience, 
4:26017 
Saint Georges School: design principles useful in America, 4:26006 
Space heating with indirect sunlight, 4:26014 
Sun earth house, 4:26022 
PASSIVE SOLAR HEATING SYSTEMS/ECONOMIC 
ANALYSIS 
Economic tradeoffs between active and passive solar heating and 
energy conservation on residential buildings, 4:25854 
PASSIVE SOLAR HEATING SYSTEMS/ECONOMIC IMPACT 
Impact of solar and energy conservation building designs on 
electric utilities, 4:26033 
PASSIVE SOLAR HEATING SYSTEMS/EDUCATION 
Incentives for passive solar development, 4:26020 
PASSIVE SOLAR HEATING SYSTEMS/FINANCIAL 
INCENTIVES 
Incentives for passive solar development, 4:26020 
PASSIVE SOLAR HEATING SYSTEMS/HYBRID SYSTEMS 
Passive forms of the clearview solar collector, 4:26015 
Passive/hybrid solar heated and water residence: design, 
construction, instrumentation, and early data, 4:26004 
Performance of a passive solar house designed for New England, 
4:26018 
Pruess hillside farmhouse, 4:26019 
PASSIVE SOLAR HEATING SYSTEMS/MATHEMATICAL 
MODELS 
Passive solar thermal simulation: three models, 4:26001 
PASSIVE SOLAR HEATING SYSTEMS/OPERATION 
Sundows and windows (Passively actuated shutters), 4:26007 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Description and analysis of a minimal passive space heating 
configuration, 4:26013 
Development of a low-cost, modular controllable-passive solar 
furnace, 4:26003 
Measured and modeled passive performance in Montana, 4:25996 
Observations of a solar residence: lessons from a first experience, 
4:26017 
Parameters for quantifying the thermal performance of passive 
solar heating systems, 4:25999 
Passive forms of the clearview solar collector, 4:26015 
Passive solar remodeling in northern climates, 4:25990 
Performance of a passive solar house designed for New England, 
4:26018 
Preliminary east on Sundwelling passive units at the Ghost 
Ranch, 4:25994 
Results from passive solar test room investigations in a cold 
climate, 4:25995 
Saint Georges School: design principles useful in America, 4:26006 
Theory and experiment of the performance of the pivotable solar 
heat exchanger window wall, 4:26016 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
TESTING 


Evaluation of passive solar heating, 4:25997 
Testing a solar convective air system, 4:26021 
PASSIVE SOLAR HEATING SYSTEMS/RESEARCH 
PROGRAMS 
Program support for Solar Heating and Cooling Research and 
Development Branch, 4:25970 (LBL-8344) 
PASSIVE SOLAR HEATING SYSTEMS/RETROFITTING 
Passive solar remodeling in northern climates. 4:25990 
PASSIVE SOLAR HEATING SYSTEMS/SIZE 
Design sizing procedure for direct gain. thermal storage wall. 
attached greenhouse, and roof pond systems, 4:26011 
PASSIVE SOLAR HEATING SYSTEMS/SYSTEMS ANALYSIS 
Evaluation of passive solar heating, 4:25997 
PASSIVE SOLAR HEATING SYSTEMS/WALILS 
Solar wall, 4:25992 
PATHOLOGICAL CHANGES 
See also FIBROSIS 
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PATHOLOGICAL CHANGES/DIAGNOSIS 

Sequential ['*5I]-o-iodohippurate renograms from rabbit kidneys 

after temporary renal ischemia, 4:28018 
PATIENTS/DOSIMETRY 

Status of human chromosome aberrations as a biological radiation 

dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
PATIENTS/SKIN DISEASES 

Banding studies of chromosomes in a patient with mycosis 

fungoides, 4:28013 
PAVEMENTS/MATERIALS 

Technology for use of incinerator residue as highway material. 

Final report July 1974-December 1976, 4:27002 (PB-283037) 
PCA-ORNL REACTOR 

See ORNL-PCA REACTOR 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 

Evaluation of strontium-90 radial concentration profiles in Peach 
Bottom HTGR Core 2 fuel elements. HTGR base technology 
program, HTGR chemistry studies (189a 01329), 4:26340 
(ORNL/TM-6209) 

PEAKING POWER PLANTS/DESIGN 

Design and operation of the peak and base-load power plant at 

Karshamn in Sweden, 4:26185 
PEAKING POWER PLANTS/OPERATION 
Design and operation of the peak and base-load power plant at 
Karshamn in Sweden, 4:26185 
PEARL SPAR 
See DOLOMITE 
PEAT/COMBUSTION 
Combustion of low grade coal, 4:25344 
PEAT/DRYING 
Method of drying a superfrozen layer of a peat deposit in a 
shredded field in the Urals, 4:25334 
PEAT/MECHANICAL VIBRATIONS 
Effect of vibration on the resistance of peat to shearing, 4:25255 
PEAT/RESERVES 

Possible use of tropical peats as fuel: an example from Jamaica, 

4:26771 
PEATGAS PROCESS/BY-PRODUCTS 

SNG from peat by the PEATGAS Process, 4:25756 (CONF- 
78089 1-1) 

PEATGAS PROCESS/THERMAL EFFICIENCY 

SNG from peat by the PEATGAS Process, 4:25756 (CONF- 
78089 1-1) 

PEBBLE BED REACTORS/FUEL CYCLE 

Material control in nuclear fuel fabrication facilities. Part I. Fuel 
descriptions and fabrication processes, P.O. 1236909 Final 
report, 4:25590 (UCRL-13942(Pt.1)) 

PEBBLE BED REACTORS/REACTOR CORES 
Core reactor and method of operating same (Patent; pebble bed 
reactors), 4:26348 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES/RESEARCH PROGRAMS 
Magnetic systems, 4:28529 (ANL/FPP-78-2) 
PENNSYLVANIA/ABANDONED SHAFTS 

Microfilming maps of abandoned anthracite mines: mines in the 

southern anthracite field, 4:25281 (BM-IC-8779) 
PENNSYLVANIA/ENERGY MODELS 

An energy model of Pennsylvania. Master's thesis, 4:26666 (PB- 

282112) 
PENNSYLVANIA/GEOCHEMICAL SURVEYS 
Ground water geochemistry as a prospecting tool for uranium 
deposits in Pennsylvania, 4:25557 (GJO-1659-4) 
Scranton 1°x 2° NTMS area: New Jersey, New York, and 
Pennsylvania. Preliminary basic data report. National Uranium 
Resource Evaluation Program. Hydrogeochemical and stream 
sediment reconnaissance, 4:25542 (GJBX-2(79)) 
2,4-PENTANEDIONE 

See ACETYLACETONE 
PEPTIDES 

See also POLYPEPTIDES 
PEPTIDES/IONIZATION 

Ammonia chemical ionization of some free amino acids and 
underivatized peptides, 4:27375 

PERMEABILITY/PRESSURE DEPENDENCE 

Measuring the permeability of Eleana argillite from area 17, 
Nevada Test Site, using the transient method (This is part of the 
overall site studies for location of anum derground storage 
facility for high-level radioactive wastes.), 4:28190 (UCRL- 
52604) 

PEROVSKITES/ELECTRIC CONDUCTIVITY 

Electrolytes for the high temperature fuel cell; experimental and 

theoretical studies of the perovskite LaAlOs, 4:26841 
PEROVSKITES/ELECTRONIC STRUCTURE 

Model for the x-ray photoelectron distributions of d-band 

perovskites, 4:27286 


PETROLEUM/DATA COMPILATION 


PEROVSKITES/PHOTOELECTRON SPECTROSCOPY 

Model for the x-ray photoelectron distributions of d-band 

perovskites, 4:27286 
PEROVSKITES/PLASMONS 
Model for the x-ray photoelectron distributions of d-band 
perovskites, 4:27286 
PERSONNEL 
See also ASTRONAUTS 
MINERS 
RADIOLOGICAL PERSONNEL 
PERSONNEL/DOSIMETRY 

Status of human chromosome aberrations as a biological radiation 

dosimeter in the nuclear industry, 4:28050 (BNL-25281) 
PERSONNEL/EDUCATION 

Development of training facilities for power station personnel, 

4:26183 
PERSONNEL/HEALTH HAZARDS 

Plutonium-containing aerosols found within containment 
enclosures in industrial mixed-oxide reactor fuel fabrication 
(Aerosol monitoring at Babcock and Wilcox Park Township, 
Pennsylvania site), 4:27841 (LF-58) 

PERSONNEL/INCOME 

1978 national survey of compensation paid scientists and engineers 
engaged in research and development activities, 4:28599 (HCP/ 
Q7405-0002) 

Impact of the Surface Mine Control and Reclamation Act of 1977 
on professional land surveyors, 4:25356 (ORAU-151) 

PERSONNEL DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 

Use of a cadmium telluride detector in a new tiny personal 
radiation chirper, 4:27634 (LA-UR-78-2697) 

PERSONNEL DOSIMETRY/NEUTRON DOSIMETRY 

Personnel neutron monitoring developments at LLL 
(Development and calibration of various types of neutron 
detectors and monitors), 4:27641 (UCRL-81897) 

PERSONNEL DOSIMETRY/THERMOLUMINESCENT 

DOSEMETERS 

Microprocessor controlled, personnel thermoluminescence 
dosimetry reader, 4:27652 (UCRL-81153) 

PERSONNEL MONITORING/NEUTRON MONITORS 

Personnel neutron monitoring developments at LLL 
(Development and calibration of various types of neutron 
detectors and monitors), 4:27641 (UCRL-81897) 

PERTURBATIONS 
See DISTURBANCES 
PETROCHEMICAL PLANTS/PROCESS HEAT 

Industrial application fluidized bed combustion category III: 
indirect fired heaters. Quarterly technical report No. 9, July- 
September 1978, 4:27569 (HCP/T2471-9) 

Industrial application of fluidized bed combustion, category III] 
indirect fired heaters. Quarterly technical report No. 7, January- 
March 1978, 4:27570 (HCP/T2471-21) 

PETROCHEMICAL PLANTS/SAFETY ENGINEERING 

Safety and process engineering, 4:25436 

PETROCHEMICALS/PRODUCTION 
List of Western German manufacturers of primary products for 
petrochemical processing, 4:27363 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
SOUR CRUDES 
PETROLEUM/CATALYTIC CRACKING 

Process for the hydrogenation of steam-cracked heavy petrol 

(Patent), 4:25438 
PETROLEUM/CHARGES 

Analysis of the impact of a one million barrel per day demand 

reduction on world oil prices, 4:25443 (DOE/EIA-0102/15) 
PETROLEUM/CHEMICAL COMPOSITION 

Chemical types of petroleum and metamorphosis of petroleum in 
nature, 4:25464 

Correlation of aromatic hydrocarbons of oils and organic matter 
from Mesozoic---Cenozoic sedimentary rocks of Ciscaucasia, 
4:25466 

Relative chemical composition of selected synthetic crudes, 
4:25249 (CONF-781150-4) 

PETROLEUM/CHEMICAL PROPERTIES 

Analyses of 800 crude oils from United States oil fields, 4:25463 

(BETC/RI-78/14) 
PETROLEUM/CLASSIFICATION 

Study of relations between isotopic composition of carbon in oils, 
the peculiarities of their hydrocarbon composition and organic 
matter of the western Uzbekistan and Fergana, 4:25467 

PETROLEUM/DATA COMPILATION 
Sources of energy data for Illinois, 4:26745 (NP-23535) 





PETROLEUM/DEMAND FACTORS 


PETROLEUM/DEMAND FACTORS 
Analysis of the impact of a one million barrel per day demand 
reduction on world oil prices, 4:25443 (DOE/EIA-0102/15) 
PETROLEUM/ENHANCED RECOVERY 
DEEP STEAM: initial meeting of the Technical Advisory Panel, 
June 6-7, 1978, 4:25389 (SAND-78-2310) 
DEEP STEAM Project 16 enhanced oil recovery. Quarterly 
report for July 1, 1978-September 30, 1978, 4:25388 (SAND-78- 
2115) 


Tertiary recovery of Pennsylvania grade crude oil with surfactant 
solutions. Period covered: July 1-September 30, 1978, 4:25390 
(TID-29098) 

Weeks Island S sand reservoir B gravity stable miscible CO 
displacement, Iberia Parish, Louisiana. First annual report, 
4:25383 (METC/CR-78/13) 

PETROLEUM/FRACTIONATION 

Relative chemical composition of selected synthetic crudes, 

4:25249 (CONF-781150-4) 
PETROLEUM/MARKET 

Situation and development of the industry in the Federal Republic 

of Germany, 4:25448 
PETROLEUM/METAMORPHISM 

Chemical types of petroleum and metamorphosis of petroleum in 

nature, 4:25464 
PETROLEUM/PHYSICAL PROPERTIES 

Analyses of 800 crude oils from United States oil fields, 4:25463 

(BETC/RI-78/14) 
PETROLEUM/POUR POINT 

Flow improvers for crude and residual-containing fuel oils, 

4:25465 
PETROLEUM/PRODUCTION 

Factors affecting the decline rate of old oil production, 4:26782 

Midterm oil and gas supply modeling system methodology 
description, 4:25380 (DOE/EIA-0103/17) 

West German mineral oil industry 1977, 4:25447 

World oil extraction in 1977, 4:25410 

PETROLEUM/REFINING 
Process for producing low density low-sulfur curde oil (Patent), 
4:25433 
PETROLEUM/SUPPLY AND DEMAND 
International Oil, 4:26780 
PETROLEUM/TARIFFS 
Refined product and crude import tariff analysis, 4:25444 (DOE/ 
EIA-0102/31) 
PETROLEUM/TRADE 
West German mineral oil industry 1977, 4:25447 
PETROLEUM/UNDERGROUND STORAGE 
Underground oil storage in disused mines, 4:26783 
PETROLEUM DEPOSITS 
See also O/L FIELDS 
PETROLEUM DEPOSITS/EXPLORATION 

Application of coal petrographic methods in petroleum and 
natural gas exploration, 4:25378 (MLM-2558(TR)) 

DEMINEx - first successes of the enterprise in securing crude oil 
supply, 4:25409 

Exploratory prospects of lithological-stratigraphic and 
tectonically screened oil and gas deposits in the South Emben 
Region, 4:25366 

Methods of forecasting the quality of gas raw material, 4:25506 

Oil and gas traps of reef origin in the southeastern Pre-Caspian 
syneclise, 4:25364 

Reliability of radiometric testing of exploratory-survey boreholes 
in southern Mangyshlak, 4:25370 

Succession of oil exploratory operations in the upper Permian- 
Triassic complex of the Pre-Caspian depression, 4:25367 

PETROLEUM DEPOSITS/FORECASTING 

Formation and distribution of gas-oil accumulations in the 
paleozoic subsalt deposits of the northern marginal zone of the 
Caspian depression, 4:25360 

Possible occurrence of hydrocarbons in Devonian reefs of 
Northwestern Germany, 4:25361 

PETROLEUM DEPOSITS/GEOLOGIC STRUCTURES 

Oil and gas traps of reef origin in the southeastern Pre-Caspian 
syneclise, 4:25364 

Prospects of developing the deeply submerged Pre-Jurassic 
complexes of southern Mangyshlak, 4:25368 

PETROLEUM DEPOSITS/GEOLOGY 

Influence of post-trap tectonic movement on hydrocarbons 
migration in the area of Tunguska syneclize, 4:25373 

Petroleum-geologic zonation of the Soviet Far Eastern marginal 
seas, 4:25359 

Specifics of gas and oi] accumulation in stratigraphic traps, 
4:25376 

PETROLEUM DEPOSITS/GLOBAL ASPECTS 

World oil extraction in 1977, 4:25410 
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PETROLEUM DEPOSITS/RADIOMETRIC SURVEYS 
Use of natural gamma-radiation spectrometry for studying oil and 
gas bearing basins, 4:25374 
PETROLEUM DEPOSITS/WELL LOGGING 
Surprising productivity from low-resistivity sands, 4:25358 
P ONS 


See also GAS OILS 
PETROLEUM RESIDUES 
PETROLEUM FRACTIONS/DESULFURIZATION 

Hydrodesulfurization catalysts based on supports prepared from 

rehydratable alumina (Patent), 4:25421 
PETROLEUM INDUSTRY/AIR POLLUTION ABATEMENT 

Alternatives to organic solvent degreasing. Final report, 4:27739 
(PB-282466) 

PETROLEUM INDUSTRY/COMPETITION 

Free entry into crude oil and gas production and competition in 
the U.S. oil industry, 4:26781 

PETROLEUM INDUSTRY/DATA 
West German mineral oil industry 1977, 4:25447 
PETROLEUM INDUSTRY/ECONOMIC ANALYSIS 
Analysis of the impact of a one million barrel per day demand 
reduction on world oil prices, 4:25443 (DOE/EIA-0102/15) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/TARIFFS 

Refined product and crude import tariff analysis, 4:25444 (DOE/ 
EIA-0102/31) 

PETROLEUM PRODUCTS/UNDERGROUND STORAGE 

Underground oil storage in disused mines, 4:26783 

PETROLEUM REFINERIES/ENERGY EFFICIENCY 

A fundamental approach to the thermodynamic configuration 
analysis of process flowsheets as applied to a refinery unit. 
Volume II, 4:25420 (PB-283048) 

Thermodynamic analysis of a refinery process. Volume I, 4:25419 
(PB-283047) 

PETROLEUM REFINERIES/FLOWSHEETS 

Development of scaling methods for a crude oil cracking reactor 

using short duration test techniques, 4:25440 
PETROLEUM REFINERIES/OPERATION 

Computer model for refinery operations with emphasis on jet fuel 
production Volume III. Detailed systems and programming 
documentation. Final report, 4:25417 (N-78-25235) 

PETROLEUM REFINERIES/PROCESS HEAT 

Industrial — fluidized bed combustion ey III: 
indirect fired heaters. Quarterly technical report No. 9, July- 
September 1978, 4:27569 (HCP/T2471-9) 

Industrial application of fluidized bed combustion, category III 
indirect fired heaters. Quarterly technical report No. 7, January- 
March 1978, 4:27570 (HCP/T2471-21) 

PETROLEUM REFINERIES/SAFETY ENGINEERING 

Safety and process engineering, 4:25436 

PETROLEUM RESIDUES/DESULFURIZATION 

Hydrodesulfurization of oil utilizing a catalyst of rare earth metal, 

non-rare earth metal, and alumina support (Patent), 4:25434 
PHAGES 

See BACTERIOPHAGES 
PHARMACEUTICALS 

See DRUGS 
PHARMACOLOGY 

Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
72279) 

PHASEOLUS/PLANT GROWTH 
= elma my of sulfur dioxide on vegetation: a sulfur dioxide-ozone 
ponse model. Final report, 4:28130 (PB-283604) 
PHASEOLUS/PRODUCT IVITY 

The impact of sulfur dioxide on vegetation: a sulfur dioxide-ozone 

response model. Final report, 4:28130 (PB-283604) 
PHENOLS/ADSORPTION 

LLL in situ coal gasification program. Quarterly progress report. 

April-June 1978, 4:25212 (UCRL-50026-78-2) 
PHENOLS/CHEMICAL REACTIONS 

wee | features of polystyrene-based triphase catalysts, 

4:27359 
PHENOLS/ENVIRONMENTAL TRANSPORT 

LLL in situ coal gasification program. Quarterly progress report. 

April-June 1978, 4:25212 (UCRL.-50026-78-2) 
PHENOLS/QUALITATIVE CHEMICAL ANALYSIS 

Qualitative analysis of shale oil acids and bases by porous layer 
open tubular gas chromatography and interfaced vapor phase 
infrared spectrophotometry. 4:25533 

PHENYLALANINE/IONIZATION 

Ammonia chemical ionization of some free amino acids and 

underivatized peptides, 4:27375 





MAY 31, 1979 


PHONONS/OPTICAL MODES 
Raman scattering measurements of the E/sub g/ optical phonon in 
V3Si, 4:27173 
PHOSPHATES/CORROSIVE EFFECTS 
Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 
PHOSPHATES/METALLURGICAL EFFECTS 
Destabilization of zirconia by phosphoric acid, 4:27241 
PHOSPHATES/QUANTITATIVE CHEMICAL ANALYSIS 
Solvent extraction-liquid scintillation method for assay of uranium 
and thorium in phosphate-containing material, 4:27317 
PHOSPHORIC ACID/ENERGY CONSERVATION 
Energy crisis, and developments in the phosphorus industry for 
the economic production of basic products, 4:26978 
PHOSPHORIC ACID/METALLURGICAL EFFECTS 
Destabilization of zirconia by phosphoric acid, 4:27241 
PHOSPHORIC ACID/PRODUCTION 
Energy crisis, and developments in the phosphorus industry for 
the economic production of basic products, 4:26978 
PHOSPHORUS/ECOLOGICAL CONCENTRATION 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
PHOSPHORUS/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
PHOSPHORUS 29/ENERGY LEVELS 
B-delayed proton decay of *°S, 4:28378 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES/BIOCHEMICAL REACTION 
KINETICS 
5-lodo-5'-amino-2',5'-dideoxyuridine-5'-N’-triphosphate: synthesis, 
chemical properties, and effect on Escherichia coli thymidine 
kinase activity, 4:27982 
PHOSPHOTRANSFERASES/BIOLOGICAL RADIATION 
EFFECTS 
Photochemical studies and ultraviolet sensitization of Escherichia 
coli Thymidylate kinase by various halogenated substrate 
analogs, 4:28039 
PHOSPHOTRANSFERASES/ENZYME ACTIVITY 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
PHOSPHOTRANSFERASES/INACTIVATION 
Photochemical studies and ultraviolet sensitization of Escherichia 
coli Thymidylate kinase by various halogenated substrate 
analogs, 4:28039 
PHOSPHOTRANSFERASES/METABOLISM 
5-Iodo-5’-amino-2',5'-dideoxyuridine-5’-N’-triphosphate: synthesis, 
chemical properties, and effect on Escherichia coli thymidine 
kinase activity, 4:27982 
PHOTOCHEMICAL OXIDANTS 
Day of the week variations of photochemical pollutants in the St. 
Louis area, 4:27790 
PHOTOCHEMICAL OXIDANTS/SAMPLING 
Air quality data - 1976 annual statistics including summaries with 
reference to standards. Annual report for 1976, 4:27768 (PB- 
282212) 
PHOTOCHEMICAL REACTIONS 
Photopolarography, 4:27388 (UCRL-Trans-11414) 
PHOTOCHEMICAL REACTIONS/CHEMICAL REACTION 
KINETICS 
Ozone formation related to power plant emissions, 4:27781 
PHOTOCHEMICAL REACTIONS/ELECTRON SPIN 
RESONANCE 
Charge separation in synthetic photo-reaction centers, 4:27960 
(CONF-78 1048-1) 
PHOTOCHEMICAL REACTIONS/ELECTRON TRANSFER 
Charge separation in synthetic photo-reaction centers, 4:27960 
(CONF-78 1048-1) 
PHOTOCHEMICAL REACTIONS/SOLAR ENERGY 
CONVERSION 
Photochemical conversion of solar energy by use of nonbiological 
systems-2. A critical survey of proposed systems, 4:25931 
PHOTOCHEMISTRY/MATHEMATICAL MODELS 
Ozone formation related to power plant emissions, 4:27781 
PHOTOELECTRIC CELLS 
See also PHOTOVOLTAIC CELLS 
PHOTOELECTRIC CELLS/PHYSICAL RADIATION EFFECTS 
Radiation stability of silicon photolectric transducers with electric 
field incorporated in the base, 4:25919 
PHOTOELECTROCHEMICAL CELLS/REVIEWS 
Photochemical conversion of solar energy by use of nonbiological 
systems-2. A critical survey of proposed systems, 4:25931 
PHOTOELECTROLYTIC CELLS/ELECTROCHEMISTRY 
Photoelectrochemical processes at semiconducting WOs layers, 
4:25927 


PHOTOSYNTHETIC BACTERIA/CHLOROPHYLL 


PHOTOELECTROLYTIC CELLS/ELECTRODES 
Correlation of photosensitive electrode properties with 
electronegativity, 4:25929 
Photoelectrochemical processes at semiconducting WOs layers, 
4:25927 
PHOTOELECTRON SPECTROSCOPY/REVIEWS 
Molecular photoelectron spectroscopy, 4:28266 
PHOTOGALVANIC CELLS 
Electrochemistry in the solar economy, 4:25930 
PHOTOGALVANIC CELLS/DESIGN 
Recent studies on helioelectrochemical conversion, 4:25924 
(CONF-730747-(E)) 
PHOTOGALVANIC CELLS/EFFICIENCY 
Optimum efficiency of photogalvanic cells for solar energy 
conversion, 4:25925 
PHOTOGALVANIC CELLS/ELECTROCHEMISTRY 
Optimum efficiency of photogalvanic cells for solar energy 
conversion, 4:25925 
Photoelectrochemical processes at semiconducting WOs layers, 
4:25927 
Thermodynamic potential for the anodic dissolution of n-type 
semiconductors: a crucial factor controlling durability and 
efficiency in photoelectrochemical cells and an important 
criterion in the selection of new electrode/electrolyte systems, 
4:25926 
PHOTOGALVANIC CELLS/ELECTRODES 
Photoelectrochemical processes at semiconducting WOs layers, 
4:25927 
Photoelectrolysis using chlorophyll electrodes, 4:25928 
Thermodynamic potential for the anodic dissolution of n-type 
semiconductors: a crucial factor controlling durability and 
efficiency in photoelectrochemical cells and an important 
criterion in the selection of new electrode/electrolyte systems, 
4:25926 
PHOTOIONIZATION/RADIATION DETECTION 
Molecular photoelectron spectroscopy, 4:28266 
PHOTOMETERS/CALIBRATION 
Ultraviolet photometer for ozone calibration, 4:27796 
PHOTOMETERS/DESIGN 
Photometer for solar simulators, 4:25830 
PHOTOMETERS/OPERATION 
Multispectral measurement of direct and diffuse solar radiation at 
ground level, 4:25837 
PHOTOMULTIPLIERS/PERFORMANCE 
Studies of prototype high-gain microchannel plate 
photomultipliers, 4:27636 (LBL-7957) 
PHOTOMULTIPLIERS/PERFORMANCE TESTING 
Preliminary studies of microchannel plate photomultiplier tube 
neutron detectors for flight test applications, 4:27639 (SAND- 


78-8266) 
PHOTOMULTIPLIERS/SPECIFICATIONS 
Studies of prototype high-gain microchannel plate 
photomultipliers, 4:27636 (LBL-7957) 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
Uncertainty analysis for secondary energy distributions, 4:28418 
(LA-UR-78-2457) 
PHOTON TRANSPORT/COMPUTER CODES 
Sample problems for the novice user of the AMPX-II system (For 
generating coupled multigroup neutron--gamma libraries, in 
FORTRAN IV for IBM 360/91), 4:28411 (ORNL/CSD/TM- 
72) 
PHOTON-ION COLLISIONS/DISSOCIATION 
Summary of photodestruction cross section measurements of 
atmospheric ions. Technical report, 4:28268 (AD-A-056367) 
PHOTON-MOLECULE COLLISIONS/MATHEMATICAL 
MODELS 
Modeling of multiphoton excitation, 4:28293 
PHOTON-MOLECULE COLLISIONS/RAMAN EFFECT 
Possibility of excluding the continuous spectrum when calculating 
the electronic states of the hydrogen molecular ion. 4: Raman 
scattering, 4:28265 
PHOTON-MOLECULE COLLISIONS/RAYLEIGH 
SCATTERING 
Possibility of excluding the continuous spectrum when calculating 
the electronic states of the hydrogen molecular ion. 4: Raman 
scattering, 4:28265 
PHOTON-MOLECULE COLLISIONS/RESONANCE 
Multiphoton resonances, 4:28294 
PHOTOREACTIVATION 
Absence of photoreactivation of pyrimidine dimers in the 
epidermis of hairless mice following exposures to ultraviolet 
light, 4:28064 
PHOTOSYNTHETIC BACTERIA/CHLOROPHYLL 
Charge separation in synthetic photo-reaction centers, 4:27960 
(CONF-78 1048-1) 





PHOTOVOLTAIC CELLS 


PHOTOVOLTAIC CELLS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC CELLS/FABRICATION 

Preparation of p-type indium phosphide films by close space vapor 

transport, 4:27273 
PHOTOVOLTAIC CELLS/PERFORMANCE 

Preparation of p-type indium phosphide films by close space vapor 

transport, 4:27273 
PHOTOVOLTAIC EFFECT/SOLID STATE PHYSICS 

Photovoltaic effect of highly asymmetric front wall homo- and 

heterojunctions, 4:25913 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 

Research and development priorities for photovoltaic devices in 

utility central station applications, 4:25935 
PHOTOVOLTAIC POWER PLANTS/BIBLIOGRAPHIES 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 

PHOTOVOLTAIC POWER PLANTS/DEMONSTRATION 

PROGRAMS 

Solar photovoltaic field tests and applications project. Monthly 
report, 1 January-31 January 1978, 4:25872 (COO-4094-18) 

Solar photovoltaic field tests and applications project. Monthly 
report, 1 February-28 February 1978, 4:25873 (COO-4094-19) 

Solar photovoltaic field tests and applications project. Monthly 
report, 1 March 1978-31 March 1978, 4:25874 (COO-4094-20) 

PHOTOVOLTAIC POWER PLANTS/ECONOMIC ANALYSIS 

Application of wind and photovoltaic power plants in electric 
utility systems, 4:25936 

Requirements assessment of photovoltaic power plants in electric 
utility systems. Volume I. Summary report, 4:25933 (EPRI-ER- 
685-SY(Vol.1)) 

Requirements assessment of photovoltaic power plants in electric 
utility systems. Volume II. Technical report, 4:25934 (EPRI- 
ER-685(Vol.2)) 

PHOTOVOLTAIC POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Review of the environmental effects of three solar energy 
technologies, 4:25870 

PHOTOVOLTAIC POWER PLANTS/FEASIBILITY STUDIES 

Requirements assessment of photovoltaic power plants in electric 
utility systems. Volume I. Summary report, 4:25933 (EPRI-ER- 
685-SY(Vol.1)) 

Requirements assessment of photovoltaic power plants in electric 
utility systems. Volume II. Technical report, 4:25934 (EPRI- 
ER-685(Vol.2)) 

PHOTOVOLTAIC POWER PLANTS/NET ENERGY 

Solar energy: will it conserve our non-renewable resources, 

4:25857 
PHOTOVOLTAIC POWER PLANTS/TEST FACILITIES 

Requirements definition and preliminary design of a photovoltaic 
central station test facility. Task 1 technical report: facility 
requirements definition, 4:25906 (SAND-78-7043) 

PHOTOVOLTAIC POWER PLANTS/TESTING 
Solar photovoltaic field tests and applications project. Monthly 
report, 1 January-31 January 1978, 4:25872 (COO-4094-18) 
PHOTOVOLTAIC POWER PLANTS/USES 
_ photovoltaic field tests and applications project. Monthly 
port, 1 January-31 January 1978, 4:25872 (COO-4094-18) 
PHOTOVOLTAIC POWER SUPPLIES/DEMONSTRATION 

PROGRAMS 

Photovoltaic tests and applications project progress report for 
April 1976-June 1977, 4:25881 (DOE/NASA/1022-78/42) 

PHOTOVOLTAIC POWER SUPPLIES/MARKETING 

RESEARCH 

Photovoltaic tests and applications project progress report for 
April 1976-June 1977, 4:25881 (DOE/NASA/1022-78/42) 

PHOTOVOLTAIC POWER SUPPLIES/TESTING 

Photovoltaic tests and applications project progress report for 

April 1976-June 1977, 4:25881 (DOE/NASA/1022-78/42) 
PHOTOVOLTAIC POWER SUPPLIES/USES 

Photovoltaic tests and applications project progress report for 
April 1976-June 1977, 4:25881 (DOE/NASA/1022-78/42) 

Uses of solar cells in India: present and future, 4:25918 

PHWR TYPE REACTORS 
See also DOUGLAS POINT ONTARIO REACTOR 
PHWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Evaluation of liquid radioactive waste treatment systems for 
candu-phw reactors, 4:26493 

PHYSARUM/DNA 

Effect of ionizing radiation on nucleoside metabolism in Physarum 
polycephalum (y rays; reduced DNA synthesis results in 
increased deoxynucleoside triphosphate concentration in 
plasmodia), 4:28047 
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PHYSARUM/NUCLEOSIDES 
Effect of ionizing radiation on nucleoside metabolism in Physarum 
polycephalum (y rays; reduced DNA synthesis results in 
increased deoxynucleoside triphosphate concentration in 
plasmodia), 4:28047 
PHYSICAL PROTECTION DEVICES/DESIGN 
Input data instructions - simplified documentation of the computer 
program ANSYS. Report for 10 June 1976-31 March 1978 
(Protection barrier elastoplastic analysis), 4:26529 (PB-284193) 
The development and validation of a mathematical model for the 
design of protection barriers for nuclear powered ships. Report 
for 10 June 1976-31 March 1978, 4:26528 (PB-284174) 
PHYSICAL PROTECTION DEVICES/SIMULATION 
Simulation of collision model tests. Report for 10 June 1976-31 
March 1978 (Nuclear ships), 4:26530 (PB-284506) 
PHYSICAL RADIATION EFFECTS/MECHANICAL 
PROPERTIES 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 


) 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
The Dynamic Theory, a new view of space, time, and matter. 
Research report, 4:28435 (AD-A-055325) 
PHYSIOLOGY 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
72279) 
PHYSIOLOGY/PATHOLOGICAL CHANGES 
Space Biology and Aerospace Medicine (Lead abstract for 
English translation of the Russian journal), 4:28027 (JPRS- 
72115) 
PHYSIOLOGY/TEMPERATURE EFFECTS 
Effect of arsenic on the thermal tolerance of newly hatched 
muskellunge fry (Esox masquinongy), 4:28156 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Studies of lymphocyte growth and differentiation. Final report, 
4:27996 (COO-2806-12) 
PHYTOPLANKTON 
See also ALGAE 
DIATOMS 
PHYTOPLANKTON/ENTRAINMENT 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
PHYTOPLANKTON/POPULATION DYNAMICS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
PICEANCE CREEK BASIN/NATURAL GAS DEPOSITS 
Western gas sands project status report, 4:25497 (NVO-0655-111) 
PIEZOMETRY/EQUIPMENT 
Respirable ambient aerosol mass concentration measurement with 
a battery-powered piezobalance, 4:27804 
PIG ION SOURCES 
See PENNING ION SOURCES 
PILOT PLANTS/CONSTRUCTION 
Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Final report, 4:25757 (FE-2490-15) 
PILOT PLANTS/DESIGN 
Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Final report, 4:25757 (FE-2490-15) 
PILOT PLANTS/OPERATION 
Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Final report, 4:25757 (FE-2490-15) 
PINES/MORPHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
PINES/PATHOLOGICAL CHANGES 
Ultrastructural changes in leaf cells of ponderosa pine and cotton 
exposed to ozone, 4:28131 (UCRL-13909) 
PINES/PLANT GROWTH 
Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS/CAPTURE 
Emission of low-energy charged particles following negative-pion 
capture from rest, 4:28375 
PION REACTIONS/SCATTERING AMPLITUDES 
Axial currents in nuclei: The Gamow-Teller matrix element. 


4:28400 
PION REACTIONS/SPALLATION 
Spallation reactions: experimental results, 1967-75, 4:28366 
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PIONIC ATOMS/FINE STRUCTURE 

Experimental verification of the relativistic fine-structure term of 

the Klein-Gordon equation in pionic titanium atoms, 4:28267 
PIONS/PARTICLE PRODUCTION 

Scaling and nonscaling of inclusive pion production in nuclear 

collisions, 4:28330 
PIPELINE QUALITY GAS 

See HIGH BTU GAS 
PIPELINES 

See also NATURAL GAS DISTRIBUTION SYSTEMS 
PIPELINES/CONSTRUCTION 

Excavating and pipeline installation system (Patent), 4:27469 

Marks for district heating. ‘Energie’ inquiry: what do district heat 
networks cost and what flaws do they have, 4:26712 

PIPELINES/COST 

Engineering innovation for subsea pipe line connections, 4:27581 

Marks for district heating. ‘Energie’ inquiry: what do district heat 
networks cost and what flaws do they have, 4:26712 

PIPELINES/INSTALLATION 
Engineering innovation for subsea pipe line connections, 4:27581 
PIPELINES/PRESSURE REGULATORS 

Graphic representation of pressure condition in district heating 

systems, 4:27011 
PIPES/BRAZED JOINTS 

Brazed nickel/columbium dissimilar metal pipe joints for 720 C 

service, 4:27080 
PIPES/CRACKS 

Crack growth in Types 304 and 316 stainless steel under 
prototypic LMFBR primary piping conditions, 4:26387 
(WARD-CG-3045-3) 

Investigation and evaluation of stress-corrosion cracking in piping 
of light water reactor plants, 4:26299 (NUREG-0531) 

PIPES/CREEP 

High-temperature piping design technology. Quarterly technical 
progress report, July-September 1978 (LMFBR), 4:26367 (ESG- 
DOE- 13249) 

PIPES/FATIGUE 

High-temperature piping design technology. Quarterly technical 
progress report, July-September 1978 (LMFBR), 4:26367 (ESG- 
DOE- 13249) 

PIPES/STRESS ANALYSIS 

Feasibility of determining stress in BWR pipes with the DRI x-ray 

stress analyzer, 4:27691 (EPRI-NP-914) 
PIPES/STRESS CORROSION 
Studies on AISI Type-304 stainless steel piping weldments for use 
in BWR application, 4:27195 (EPRI-NP-944) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITCHES/CARBONIZATION 
Process for preparing needle coal pitch coke, 4:25154 
PITCHES/PURIFICATION 
Process for preparing needle coal pitch coke, 4:25154 
PITUITARY GLAND/BIOLOGICAL FUNCTIONS 

Endocrine function and reproductive impairment in an irradiated 
population of the lizard Uta stansburiana (Effects of chronic, 
low-level '°7Cs y irradiation underfield conditions), 4:28056 

PLANETARY EVOLUTION/HYDROSTATICS 
Equation of hydrostatic equilibrium in the theory of a planetary 
figure, 4:28229 
PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 
PLANKTON/CONTAMINATION 

Effects of cadmium enrichment on a Lake Michigan plankton 
community, 4:28135 (ANL-77-65(Pt.3)) 

Zooplankton responses to cadmium enrichment in large enclosures 
in Canada’s experimental lakes area, Lake 223 (Cd-115m, tritium 
tracer techniques), 4:27892 (ANL-77-65(Pt.3)) 

PLANT CELLS/MORPHOLOGICAL CHANGES 

Ultrastructural changes in leaf cells of ponderosa pine and cotton 

exposed to ozone, 4:28131 (UCRL-13909) 
PLANT CELLS/RESEARCH PROGRAMS 

Plant protoplast: useful tool for plant research and student 

instruction, 4:2800 
PLANT CELLS/ULTRASTRUCTURAL CHANGES 

Ultrastructural changes in leaf cells of ponderosa pine and cotton 

exposed to ozone, 4:28131 (UCRL-13909) 
PLANT GROWTH/INHIBITION 

60 Hz electric field parameters associated with the perturbation of 
a Eukaryotic cell system, 4:28163 (UR-3490-1409) 

The impact of sulfur dioxide on vegetation: a sulfur dioxide-ozone 
response model. Final report, 4:28130 (PB-283604) 

PLANTS 
See also ALGAE 
BIOMASS 
CONIFERS 
COTTON PLANTS 


PLASMA ACCELERATION/ELECTRIC FIELDS 


NICOTIANA 
PLANTS/CHLOROPHYLL 
Charge separation in synthetic photo-reaction centers, 4:27960 
(CONF-78 1048-1) 
PLANTS/CULTIVATION 
Hydrocarbons and energy from plants (Euphorbias), 4:25922 
(LBL-8596) 
PLANTS/HARVESTING 
Hydrocarbons and energy from plants (Euphorbias), 4:25922 
(LBL-8596) 
PLANTS/HYBRIDIZATION 
Plant protoplast: useful tool for plant research and student 
instruction, 4:28001 
PLANTS/RADIOACTIVITY 
Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLAQUE FORMATION/MEASURING METHODS 
Computer method for determining plaque size and plaque 
morphology, 4:27990 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
LORENTZ GAS 
PLASMA/BOLTZMANN-VLASOV EQUATION 
Renormalized weak plasma turbulence theory, 4:28483 (PPPL- 
1522 


PLASMA/COMPUTER CODES 
Numerical software support for the fusion energy program at Oak 
Ridge, 4:28478 (CONF-780763-1) 
TEK11 graphics user’s guide, 4:28481 (ORNL/TM-6546) 
PLASMA/CURRENT DENSITY 
Kinetic theory of ion ring compression, 4:28456 
PLASMA/ELECTROMAGNETIC RADIATION 
Wall effects on the absorption of electron cyclotron waves in an 
EBT plasma, 4:28546 (ORNL/TM-6772) 
PLASMA/ELECTRCN-ION COLLISIONS 
Generalized magnetic Rosenbluth potentials, 4:28480 (IC-77-157) 
PLASMA/ENTROPY 
Calculation of the Kolmogorov entropy for motion along a 
stochastic magnetic field, 4:28484 (PPPL-1523) 
PLASMA/FLUID FLOW 
Perturbations caused by an object in the flow of a low-density 
magnetized plasma, 4:28476 
PLASMA/MAGNETIC FIELDS 
Comments on "Relaxation processes in plasmas with magnetic 
field’, 4:28487 
PLASMA/MAGNETIZATION 
Perturbations caused by an object in the flow of a low-density 
magnetized plasma, 4:28476 
PLASMA/PARAMETRIC INSTABILITIES 
Observation of the soliton structure of parametric plasma 
turbulence at the lower hybrid resonance, 4:28512 
PLASMA/RELAXATION 
Comments on "Relaxation processes in plasmas with magnetic 
field’, 4:28487 
PLASMA/RESEARCH PROGRAMS 
Fusion Power Program. Quarterly progress report, April-June 
1978, 4:28515 (ANL/FPP-78-2) 
Trends in nuclear fusion research, 4:28522 
PLASMA/SOLITONS 
Observation of the soliton structure of parametric plasma 
turbulence at the lower hybrid resonance, 4:28512 
PLASMA/STOCHASTIC PROCESSES 
Method for determining a stochastic transition, 4:28482 (PPPL- 
1489) 
PLASMA/TURBULENCE 
Observation of the soliton structure of parametric plasma 
turbulence at the lower hybrid resonance, 4:28512 
Renormalized weak plasma turbulence theory, 4:28483 (PPPL- 


1522) 
PLASMA ACCELERATION/ELECTRIC FIELDS 
Anomalous operation of an electrodynamic plasma accelerator, 
4:28475 
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PLASMA ACCELERATION/MAGNETIC FIELDS 
Anomalous operation of an electrodynamic plasma accelerator, 
4:28475 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
PLASMA CONFINEMENT/CYLINDRICAL CONFIGURATION 
Magnetohydrodynamics of nearly cylindrical configurations with 
fixed internal currents, 4:28455 
PLASMA CONFINEMENT/ION WAVE INSTABILITY 
Theory of the striated corona in a theta pinch, 4:28454 
PLASMA CONFINEMENT/MAGNETIC MIRRORS 
Magnetic mirror confinement of laser-produced LiH plasmas, 


4:28457 
PLASMA CONFINEMENT/MATHEMATICAL MODELS 
Magnetic confinement fusion energy research, 4:28462 
PLASMA CONFINEMENT/PINCH EFFECT 
Magnetohydrodynamics of nearly cylindrical configurations with 
fixed internal currents, 4:28455 
PLASMA CONFINEMENT/VORTICES 
Production of fusion energy by vortex structure compression, 
:28463 


PLASMA DENSITY/FLUCTUATIONS 
Observation of the soliton structure of parametric plasma 
turbulence at the lower hybrid resonance, 4:28512 
PLASMA DIAGNOSTICS/ATOMIC BEAMS 
a method for time resolved spatial profile measurements 
of proton and impurity density and temperature, 4:28468 
PLASMA DIAGNOSTICS/HEAVY ION 
Heavy ion beam probe plasma diagnostic system for the deep 
magnetic well LITE device, 4:28469 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
Langmuir probe measurements of the scrape-off plasma in ISX-A, 
4:28465 (ORNL/TM-6621) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Design of a submillimeter laser thomson scattering system for 
measurement of ion temperature in summa. Final report, 4:28464 
(N-78-24939) 
PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Laser fusion diagnostics, 4:28566 (UCRL-81099(Rev. 1)) 
PLASMA EXPANSION/ADIABATIC PROCESSES 
Impact of nonequilibrium ionization and recombination processes 
on the evaluation of laser-produced plasmas, 4:28466 
PLASMA FOCUS DEVICES/ELECTRODES 
Electrode structures for high energy high temperature plasmas 
(Patent), 4:28474 
PLASMA GUNS/PLASMA INSTABILITY 
Anomalous operation of an electrodynamic plasma accelerator, 
4:28475 


PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
PLASMA HEATING/ALPHA PARTICLES 
Alpha heating in toroidal devices, 4:28448 (COO-2218-123) 
PLASMA HEATING/PLASMA WAVES 
Excitation of lower hybrid waves in a finite plasma, 4:28453 
PLASMA HEATING/VORTICES 
— of fusion energy by vortex structure compression, 


PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
onre. — reduction by electromagnetic instabilities, 4:28492 
942) 
PLASMA INSTABILITY/MATHEMATICAL MODELS 
Resistive ballooning mode equation, 4:28496 (ORNL/TM-6629) 
PLASMA MACROINSTABILITIES 
See also KINK INSTABILITY 
PARAMETRIC INSTABILITIES 
TEARING INSTABILITY 
Stability of helically symmetric equilibrium to ideal MHD 
perturbations, 4:28497 (PPPL-1487) 
PLASMA MACROINSTABILITIES/STABILIZATION 
Mhd stability of runaway electron discharge in tokamaks, 4:28493 
(N-78-24943) 
PLASMA SIMULATION 
~— field generation by the Rayleigh-Taylor instability, 
89 


PLASMA SIMULATION/ONE-DIMENSIONAL 
CALCULATIONS 
Qualitative aspects of underdense magnetic fields in laser-fusion 
plasmas, 4:28459 
PLASMA SIMULATION/TWO-DIMENSIONAL 
CALCULATIONS 
Qualitative aspects of underdense magnetic fields in laser-fusion 
plasmas, 4:28459 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
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PLASMA WAVES/CYCLOTRON FREQUENCY 
Cold electrostatic ion cyclotron waves and ion-ion hybrid 
resonances, 4:28508 (PPPL-1495) 
PLASMA WAVES/HYBRIDIZATION 
Excitation of lower hybrid waves in a finite plasma, 4:28453 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Onset of stochasticity in decay confinement of parametric 
instability, 4:28506 
PLASMA WAVES/VISCOSITY 
Viscous waves damping in a drifting plasma, 4:28511 
PLASTIC SCINTILLATORS/PERFORMANCE 

Development of long-wavelength-emitting scintillators with 

improved decay time characteristics, 4:27630 
PLASTIC SCINTILLATORS/PERFORMANCE TESTING 
Pulse widths effects on scintillator saturation, 4:27658 (UCRL- 
13901) 
PLASTICS 
See also ARAMIDS 
POLYACRYLATES 
POLYETHYLENES 
PLASTICS/COMPARATIVE EVALUATIONS 
Effect of negative pions on cells plated on glass and plastic 
surfaces (Hamsters), 4:28044 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/FORGING 

Fabrication and characterization of uranium-6-niobium alloy plate 

with improved homogeneity, 4:27066 (Y-2135) 
PLATINUM/SURFACE PROPERTIES 

Preparation of chemically derivatized platinum and gold electrode 
surfaces. Synthesis, characterization, and surface attachment of 
trichlorosilylferrocene, (1,1'-ferrocenediy!)dichlorosilane, and 
1,1’-bis(triethoxysilyl)ferrocene, 4:27341 

PLATINUM/THERMODYNAMIC PROPERTIES 

Thermodynamic characterization of liquid metals at high 
temperature by isobaric expansion measurements, 4:27170 
(UCRL-80114) 

PLATINUM 183/BETA-PLUS DECAY 

Fast beta transition in '**Pt and the systematics of Nilsson states in 

the N = 105 isotones, 4:28389 
PLATINUM 195/ISOMER SHIFT 
Volume-corrected isomer shifts of transition metal atoms: charge 
flow and electronegativity scales in alloys, 4:27189 
PLATINUM ALLOYS 
See also PLATINUM BASE ALLOYS 
PLATINUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation damage (Alpha beams and fission fragments), 4:27228 
PLATINUM BASE ALLOYS/FABRICATION 

Grain growth control in Pt-8% W by powder-metallurgy 

processing, 4:27065 (ORNL/TM-6615) 
PLATINUM BASE ALLOYS/GRAIN GROWTH 

Grain growth control in Pt-8% W by powder-metallurgy 

processing, 4:27065 (ORNL/TM-6615) 
PLATINUM COMPLEXES/CRYSTAL STRUCTURE 

Structural studies of precursor and partially oxidized conducting 
complexes: XI. a neutron diffraction study of barium 
dibromotetracyanoplatinate(IV) hydrate, 4:27351 

Structural studies of precursor and partially oxidized conducting 
complexes. X. A neutron diffraction study of potassium sodium 
tetracyaoplatinate(II) trihydrate, K Na[Pt(CN),].3H2O, 4:27352 

Structural studies of precursor and partially oxidized conducting 
complexes. VII. A neutron diffraction study of disodium 
tetracyanoplatinate(II) trihydrate, 4:27353 

PLT REACTORS/IMPURITIES 
Ion beam analysis of surface modifications in tokamaks, 4:28590 
(SAND-78-1592C) 
PLT REACTORS/NEUTRAL BEAM SOURCES 
PLT neutral beam injection systems, 4:28544 (ORNL/TM-6658) 
PLT REACTORS/TEARING INSTABILITY 

Tearing mode activity for hollow current profiles, 4:28495 

(ORNL/TM-6570) 
PLUMES/ADVECTION 

Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 

PLUMES/DIFFUSION 

Behavior of a tall stack plume in flow over a ridge (Effects of 
eddy currents on lee side of ridge on SO» plume dispersion), 
4:27752 (L.A-7632-MS) 

Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas). 
4:27745 (BNWL.-SA-6315) 

PLUMES/ENVIRONMENTAL TRANSPORT 

Chalk Point cooling tower project. Volume 2. Cooling tower drift 
dye tracer experiment. June 16 and 17, 1977. Final report 1 July 
1976-30 June 1977, 4:27847 (PB-284059) 
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Chalk Point cooling tower project. Volume 3. Cooling tower drift 
dye tracer experiment surface weather and ambient atmospheric 
profile data, June 16 and 17, 1977. Final report 1 July 1976-30 
June 1977, 4:27848 (PB-284060) 

Chalk Point cooling tower project: Chalk Point surface weather 
and ambient atmospheric profile data; first intensive test period, 
December 15-19, 1975, revision, 4:27849 (PB-284212) 

Examination of gaussian plume dispersion parameters for rough 
terrain, 4:27791 

Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 

Lidar observations of aerosol distributions during the AMBIENS 
field program. Final report, 4:27776 (UCRL-13924) 

Plume simulation model FOG description of the program and 
input (Atmospheric transport of plumes from cooling towers), 
4:27850 (ANL-Trans-1157) 

PLUMES/MATHEMATICAL MODELS 
Examination of gaussian plume dispersion parameters for rough 
terrain, 4:27791 
PLUTONIUM 
Plutonium, proliferation, and the price of reprocessing, 4:26699 
PLUTONIUM/ADSORPTION 

Decontamination of plutonium from water with chitin (Patent), 

4:25650 
PLUTONIUM/ALPHA SPECTROSCOPY 

Determination of plutonium in tissue by Aliquat-336 extraction, 

4:27318 
PLUTONIUM/CALORIMETRY 

Calibration of plutonium NDA by calorimetric assay, 4:25696 

(MLM-2560(OP)) 
PLUTONIUM/CHEMICAL STATE 

Study of the occurrence of multiple oxidation states of plutonium 

in natural water systems, 4:27930 (ANL-77-65(Pt.3)) 
PLUTONIUM/GAMMA SPECTROSCOPY 

Nondestructive assay of mixed uranium-plutonium oxides by 

gamma-ray spectrometry, 4:25592 (UCRL-52625) 
PLUTONIUM/PHYSICAL PROTECTION 

Analog subsystem for the plutonium protection system, 4:25702 

(SAND-78-0692) 
PLUTONIUM/PRODUCTION 

Rockwell Hanford Operations quarterly report, process 
technology and process development, July 1978-September 
1978, 4:25614 (RHO-LD-78-3-D) 

PLUTONIUM/RADIOECOLOGICAL CONCENTRATION 

Comparison of the concentrations of fallout-derived plutonium in 
a series of freshwater lakes (Th-232), 4:27929 (ANL-77-65(Pt.3)) 

Oxidation state of plutonium in the Irish Sea, 4:27931 (ANL-77- 
65(Pt.3)) 

Seasonal cycling of plutonium in the water column of Lake 
Michigan, 1975-1977, 4:27928 (ANL-77-65(Pt.3)) 

Study of the occurrence of multiple oxidation states of plutonium 
in natural water systems, 4:27930 (ANL-77-65(Pt.3)) 

PLUTONIUM/SAFEGUARDS 
Televison assessment and identification system for the plutonium 
protection system, 4:25703 (SAND-78-1559) 
PLUTONIUM/SELF-DIFFUSION 
Self-diffusion in plutonium metal (393 to 886°K), 4:27099 
PLUTONIUM/SOLVENT EXTRACTION 

Determination of plutonium in tissue by Aliquat-336 extraction, 

4:27318 
PLUTONIUM/SORPTION 

Sorption and migration of radionuclides in geologic media (Quartz 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 
2746) 

PLUTONIUM 238/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

PLUTONIUM 238/BIOLOGICAL RADIATION EFFECTS 

Comparison of the effects of inhaled alpha- and beta-emitting 
radionuclides on pulmonary function of the dog, 4:28082 (LF- 

58 


Local distribution of collagen in Syrian hamster lungs after 
inhalation of 7°*PuOz particles, 4:28083 (LF-58) 

Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 

Toxicity of inhaled ***PuO, in beagle dogs. A. Monodisperse 1.5 
pm AD **PuO: particles B. Monodisperse 3.0 um AD 
particles. IV, 4:28080 (LF-58) 

PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 


PLUTONIUM 239/RADIATION MONITORING 


PLUTONIUM 238/INHALATION 

Local dose to lung tissue from inhaled 7**PuOz particles 

(Hamsters), 4:28092 
PLUTONIUM 238/RADIATION DOSE DISTRIBUTIONS 

Influence of high specific activity on radiation dose patterns 
following inhalation of transuranic aerosols by laboratory 
animals, 4:28102 (LF-58) 

Radiation dose patterns in beagle dogs following inhalation of 
monodisperse and polydisperse aerosols of 7°*PuOz. II, 4:28103 
(LF-58) 

Spatial and temporal distribution of PuO: aerosol particles 
deposited in rodent lungs by inhalation, 4:28101 (LF-58) 

PLUTONIUM 238/RADIATION MONITORING 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

PLUTONIUM 238/RADIOACTIVE AEROSOLS 

Aerosol sampling and characterization for hazard evaluation. 
Progress report, October 1, 1976-September 30, 1977 (Pu 
aerosols), 4:27840 (LA-7537-PR) 

PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 

Distribution profiles of industrially-derived ***Pu and fallout 7°° 
240 Pu in soils of the great Miami River Watershed, Ohio (Cs- 
137), 4:27866 (ANL-77-65(Pt.3)) 

Plutonium in the Great Miami River, Ohio: summary of an 
experiment conducted in October 1976 (Pu-238), 4:27926 (ANL- 
77-65(Pt.3)) 

Uranium in water and suspended sediments of the Great Miami 
River, Ohio (U-238, U-234, Pu-238), 4:27927 (ANL-77-65(Pt.3)) 

PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

238 Pu fuel form processes. Monthly report, July-August 1978, 
4:25724 (DPST-78-128-7/8) 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, December 1978, 4:25725 (LA-7694-PR) 

PLUTONIUM 238/TISSUE DISTRIBUTION 

Radiation dose patterns in beagle dogs following inhalation of 

rs and polydisperse aerosols of 75° PuOz. II, 4:28103 
-58) 
PLUTONIUM 239/ACTIVATION ANALYSIS 
Analysis of fissile materials by cyclic activation of delayed 
neutrons, 4:27306 
PLUTONIUM 239/ACUTE IRRADIATION 
Repeated inhalation exposure of beagle dogs to aerosols of 
3®PuOz, 4:28090 (LF-58) 
PLUTONIUM 239/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 

Biological effects of repeated inhalation exposure of Syrian 
hamsters to aerosols of 7°°PuOz. III, 4:28087 (LF-58) 

Repeated inhalation exposure of mice to aerosols of **°PuOs. II, 
4:28088 (LF-58) 

Repeated inhalation exposure of beagle dogs to aerosols of 

®PuOe, 4:28090 (LF-58) 

Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 

Toxicity of inhaled *°°PuOs in beagle dogs A. Monodisperse 0.75 
pm *°°PuO, particles. B. Monodisperse 1.5 pm 7°°PuQ, 
particles. C. Monodisperse 3.0 um ?°®PuOy particles., 4:28081 
(LF-58) 

PLUTONIUM 239/BODY BURDEN 
Influence of *°°Pu aerosol production temperature on biological 
responses in Chinese hamsters, 4:28106 (LF-58) 
PLUTONIUM 239/CHRONIC IRRADIATION 
Repeated inhalation exposure of beagle dogs to aerosols of 
5®PuO», 4:28090 (LF-58) 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 

Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
PLUTONIUM 239/RADIATION DOSE DISTRIBUTIONS 

Spatial and temporal distribution of PuO, aerosol particles 
deposited in rodent lungs by inhalation, 4:28101 (LF-58) 

PLUTONIUM 239/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 

Radiological survey of plants, animals, and soil at five atolls in the 
— Islands; September-October 1976, 4:27870 (NVO-269- 

6) 

Sediment and radionuclide transport in rivers field sampling 

program Cattaraugus and Buttermilk Creeks. New York. 





PLUTONIUM 239/RADIOECOLOGICAL 


Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Distribution profiles of industrially-derived 7°* Pu and fallout 7°° 
24° Pu in soils of the great Miami River Watershed, Ohio (Cs- 
137), 4:27866 (ANL-77-65(Pt.3)) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
PLUTONIUM 239/SEPARATION PROCESSES 
Soil components that influence the chemical behavior of 7**Pu, 
4:27872 (UCLA-12-1159) 
PLUTONIUM 240/RADIATION MONITORING 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 

Distribution profiles of industrially-derived 7°* Pu and fallout 7°° 
240 Py in soils of the great Miami River Watershed, Ohio (Cs- 
137), 4:27866 (ANL-77-65(Pt.3)) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36 


PLUTONIUM ALLOYS/FABRICATION 
Pu-Zr alloy for high-temperature foil-type fuel (Patent), 4:27079 
PLUTONIUM COMPOUNDS/POLYMERIZATION 
Chemistry of nuclear resources, technology, and waste, 4:27399 
(CONF-781 112-11) 
PLUTONIUM DIOXIDE/CHEMICAL REACTION KINETICS 
Variation in the oxygen potential of hypostoichiometric U/sub 1- 
y/Pu/sub y/O/sub 2-x/ fuels with plutonium content (1000° to 
1200°C), 4:26380 (HEDL-SA-1532) 
PLUTONIUM DIOXIDE/FABRICATION 
Hydrogen retention of (U,Pu)O/sub 2-y/, 4:27238 (ORNL/TM- 


6568) 
PLUTONIUM DIOXIDE/THERMODYNAMIC ACTIVITY 
Variation in the oxygen potential of hypostoichiometric U/sub 1- 
y/Pu/sub y/O/sub 2-x/ fuels with plutonium content (1000° to 
1200°C), 4:26380 (HEDL-SA-1532) 
PLUTONIUM DIOXIDE/THERMODYNAMICS 
Some comments to ‘The thermodynamics of mixed oxide reactor- 
fuels’, 4:25601 
Thermodynamics of U/PuOsub(2-x) - a reply to the comments of 
Manes and Matzke, 4:25600 
PLUTONIUM DIOXIDE/X-RAY FLUORESCENCE ANALYSIS 
Automated x-ray spectrometer for mixed oxide pellets, 4:25588 
(HEDL-SA-1492) 
PLUTONIUM DIOXIDE/X-RAY SPECTRA 
Automated x-ray spectrometer for mixed oxide pellets, 4:25588 
(HEDL-SA-1492) 
PLUTONIUM OXIDES/CALORIMETRY 
ANL small-sample calorimeter system design and operation, 
4:27311 (ANL-NDA-1) 
PLUTONIUM OXIDES/INFRARED SPECTRA 
IR spectrum of Pu(IV) polymer, 4:27408 
PLUTONIUM OXIDES/RADIOACTIVE AEROSOLS 
Aerosol sampling and characterization for hazard evaluation. 
Progress report, October 1, 1976-September 30, 1977 (Pu 
on aerosols), 4:27840 (LA-7537-PR) 
A 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMONITIS/RADIOINDUCTION 
Toxicity of '**Ce inhaled in a relatively insoluble form by aged 
beagle dogs. VI, 4:28077 (LF-58) 
PO RIVER/BASELINE ECOLOGY 
Variability of trace metals in bed sediments of the Po river: 
implications for sampling, 4:27946 
POINT MUTATIONS 
See GENE MUTATIONS 
POLAROGRAPHY 
Photopolarography, 4:27388 (UCRL-Trans-11414) 
POLARONS/ELECTRON TRANSFER 
Double exchange and small-polaron hopping in magnetic 
semiconductors, 4:28425 
POLARONS/MOBILITY 
Double exchange and small-polaron hopping in magnetic 
semiconductors, 4:28425 
POLIO VIRUS/INACTIVATION 
eo effects of ammonia and related compounds on 
iovirus, 4:28123 
POLLUTION 
(For nonradioactive pollution only; see alto CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
THERMAL POLLUTION 
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WATER POLLUTION 
Comparison of electron microscope techniques for the 
identification of asbestos fibers, 4:27834 
POLLUTION/CHEMICAL ANALYSIS 
Chemical characterization of inorganic and organometallic 
constituents, 4:27831 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/AMMONIA 
Method of removing SO2 and/or other acid components from 
waste gases (Patent), 4:27605 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Absorption process (Patent), 4:27593 
Adsorber for removing pollutants from gases having uniform 
adsorption capability (Patent), 4:26237 
Method of cleaning waste gas containing a fluorine component 
(Patent), 4:27600 
System for removing pollutants from gases having internal bypass 
capability (Patent), 4:26238 
POLLUTION CONTROL EQUIPMENT/ENERGY 
CONSUMPTION 
Practical look at dust control, 4:27595 
POLLUTION CONTROL EQUIPMENT/HEAT RECOVERY 
Method for the heat recovery in the processes of the removal of 
nitrogen oxides from exhaust gases (Patent), 4:27597 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Absorption process (Patent), 4:27593 
Flue gas desulfurization sorbent (Patent), 4:27604 
Method for removing sulfur oxide from waste gases and 
recovering elemental sulfur (Patent), 4:27602 
Process for removing sulfur from waste waters containing sulfuric 
acid (Patent), 4:27603 
Sulfur recovery process (Patent), 4:27601 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
An evaluation of restorative maintenance on exhaust emissions of 
1975-1976 model year in-use automobiles, 4:27050 (PB-284031) 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
TESTING 


Internal mixer investigation for JT8D engine jet noise reduction. 
Volume I. Results. Final report May 1976-July 1977, 4:28160 
(AD-A-057309) 

Internal mixer investigation for JT8D engine jet noise reduction. 
Volume II. Appendices A, B, C, and D. Final report mMay 
1976-July 1977, 4:28161 (AD-A-057310) 

POLLUTION REGULATIONS/ENFORCEMENT 

Applications of remote monitoring techniques in air enforcement 

programs, 4:27854 
POLONIUM 210/BIOLOGICAL RADIATION EFFECTS 

Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of ?!°Po, 
4:28084 (LF-58) 

POLONIUM 210/INTRATRACHEAL ADMINISTRATION 

Occurrence and lobar distribution of lung cancer in Syrian 
hamsters induced by intratracheal administration of 7!°Po, 
4:28084 (LF-58) 

POLONIUM 218/MONITORING 

Optimizing measurement sensitivity to facilitate monitoring 

environmental levels of Rn-daughter concentrations, 4:27844 
POLONIUM 218/RADIOECOLOGICAL CONCENTRATION 

Optimizing measurement sensitivity to facilitate monitoring 

environmental levels of Rn-daughter concentrations, 4:27844 
POLYACRYLATES/IGNITION 

Downward flame spread in an opposed forced flow, 4:27424 
(CONF-780417-) 

Experimental observation of radiative ignition mechanisms, 
4:27422 (CONF-780417-) 

POLYCYCLIC AROMATIC HYDROCARBONS/BIOLOGICAL 

EFFECTS 

Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 

ae AROMATIC HYDROCARBONS/GENETIC 


Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
POLYCYCLIC AROMATIC HYDROCARBONS/LIQUID 
COLUMN CHROMATOGRAPHY 
Detectors for liquid chromatographic analysis for polynuclear 
aromatic hydrocarbons, 4:27314 
POLYCYCLIC AROMATIC HYDROCARBONS/MASS 
SPECTROSCOPY 
Polycyclic aromates and benzene in the waste gases of household 
ovens. Pt. 1. Oil ovens, 4:25442 





MAY 31, 1979 


POLYCYCLIC AROMATIC HYDROCARBONS/ 
MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
QUANTITATIVE CHEMICAL ANALYSIS 
Rapid spectrofluorometric method for the analysis of polycyclic 
aromatic hydrocarbons in animal tissue, 4:28147 (LF-58) 
POLYCYCLIC AROMATIC HYDROCARBONS/SAMPLING 
Polyurethane foam plugs for concentration of trace quantities of 
benzo(a)pyrene from water, 4:27907 
POLYCYCLIC AROMATIC HYDROCARBONS/SOLVENT 
EXTRACTION 
Determination of trace organic pollutants in water by 
spectrophotofluorescence after treatment with activated carbon, 
4:27906 
POLYCYCLIC AROMATIC HYDROCARBONS/TOXICITY 
Health effects of diesel exhaust emissions: a comprehensive 
literature review, evaluation and research gaps analysis, 4:28157 
(PB-282795) 
POLYENES 
See also DIENES 
POLYENES/PHOTOCHEMICAL REACTIONS 
Radiation curable compositions for coating and imaging processes 
and method of use (Patent), 4:27385 
POLYETHYLENES/AMORPHOUS STATE 
Inferences concerning the amorphous regions in polyethylene of 
different morphologies, 4:27278 
POLYETHYLENES/DIGESTION 
ILW solidification; chemical processing of combustible solid waste 
(RADTU); acid digestion of commercial solid waste, 4:25629 
(HEDL-TME-78-73) 
POLYETHYLENES/USES 
Developing crosslinked polyethylene cables for high-voltage 
power transmission, 4:26260 
Treeing in solid extruded electrical insulation, 4:26261 
POLYISOPRENE/EXTRACTION 
Hydrocarbons and energy from plants, 4:25922 (LBL-8596) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERASES/BIOCHEMICAL REACTION KINETICS 
Relationship of Bacillus subtilis DNA polymerase III to 
bacteriophage PBS2-induced DNA polymerase and to the 
replication of uracil-containing DNA, 4:27968 
POL YMERASES/METABOLISM 
Relationship of Bacillus subtilis DNA polymerase III to 
bacteriophage PBS2-induced DNA polymerase and to the 
replication of uracil-containing DNA, 4:27968 
POLYMERS 
See also INORGANIC POLYMERS 
PLASTICS 
POLYMERS/AMORPHOUS STATE 
Inferences concerning the amorphous regions in polyethylene of 
different morphologies, 4:27278 
POLYMERS/IGNITION 
Self-ignition of pyrolyzate-air mixtures, 4:27423 (CONF-780417-) 
POLYMERS/MOLECULAR STRUCTURE 
Molecular dynamics of polymeric systems, 4:28244 
POLYMERS/PHARMACOLOGY 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
72279) 
POLYMERS/PHYSICAL PROPERTIES 
Comparison of solution properties of mobility control polymers, 
4:25403 
POLYMERS/PYROLYSIS 
Self-ignition of pyrolyzate-air mixtures, 4:27423 (CONF-780417-) 
POLYPEPTIDES/BIOCHEMICAL REACTION KINETICS 
Accessibility and selection of the initiator site of mRNA in protein 
synthesis (Escherichia coli), 4:27974 
POLYPEPTIDES/BIOSYNTHESIS 
Accessibility and selection of the initiator site of mRNA in protein 
synthesis (Escherichia coli), 4:27974 
PONDS 
See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPULATION DENSITY/CONTROL 
Relevance of density controls, 4:26673 
POPULATION DYNAMICS/TEMPERATURE EFFECTS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 


POTASSIUM PERCHLORATES/CORROSION 


POROUS MATERIALS/DISPERSIONS 
Effect of pore size distribution and flow segregation on dispersion 
in porous media, 4:27532 (UCID-17973) 
POSITRON CAMERAS/DESIGN 
Analysis of a cylindrical hybrid positron camera with bismuth 
germanate (BGO) scintillation crystals, 4:27649 
POSITRON CAMERAS/EFFICIENCY 
Position imaging with multiwire proportional chamber: gamma 
converter hybrid detectors, 4:27685 
POSITRON CAMERAS/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Position imaging with multiwire proportional chamber: gamma 
converter hybrid detectors, 4:27685 
POSITRONS/LIFETIME 
Position lifetime changes during the fatigue of Cu, 4:27132 
POTASSIUM/ABSORPTION SPECTROSCOPY 
Multielement analysis in rainwater, 4:27799 
POTASSIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
POTASSIUM/ATOM-MOLECULE COLLISIONS 
Collisional ionization reactions between alkali atoms and some 
methane derivatives, 4:28289 
POTASSIUM/ECOLOGICAL CONCENTRATION 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
POTASSIUM/GEOCHEMISTRY 
Features of distribution of radioactive elements in bauxite-bearing 
deposits, 4:28195 
POTASSIUM/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
POTASSIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
POTASSIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
POTASSIUM 38/ENERGY LEVELS 
(*He,t) reaction mechanism via the **Ar(*He,t) °*K reaction at 40 
MeV, 4:28379 
POTASSIUM 40/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
POTASSIUM 40/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
POTASSIUM 40/RADIATION MONITORING 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 


Sediment and radionuclide transport in rivers field a 
program Cattaraugus and Buttermilk Creeks, New York 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

POTASSIUM 40/RADIOECOLOGICAL CONCENTRATION 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
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6) 
POTASSIUM 40/RADIONUCLIDE MIGRATION 
Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 
POTASSIUM BROMIDES/PHYSICAL RADIATION EFFECTS 
Characteristics of electrotransport in electron-irradiated samples 
of alkali halide crystals, 4:27299 
POTASSIUM CARBONATES/CHEMICAL REACTIONS 
Control of sulfur dioxide and particulate emission in MHD power 
systems using high sulfur coal, 4:26826 (CONF-781109-18) 
POTASSIUM CHLORIDES/LATENT HEAT STORAGE 
Thermal energy storage material comprising mixtures of sodium, 
potassium and magnesium chlorides (Patent), 4:26625 
POTASSIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Characteristics of electrotransport in electron-irradiated samples 
of alkali halide crystals, 4:27299 
POTASSIUM COMPOUNDS/CRYSTAL STRUCTURE 
Structural studies of precursor and partially oxidized conducting 
complexes. X. A neutron diffraction study of potassium sodium 
tetracyaoplatinate(I]) trihydrate, K Na[Pt(CN),].3H2O, 4:27352 
POTASSIUM PERCHLORATES/CORROSION 
Surface contamination and corrosion in pyrotechnic actuators, 
4:27293 (SAND-78-0573C) 





POWER DEMAND/FORECASTING 


POWER DEMAND/FORECASTING 
Translating annual electrical generation demand into peak demand 
using hourly load variation, 4:26787 (CONF-780802-10) 
POWER DEMAND/MATHEMATICAL MODELS 
Translating annual electrical generation demand into peak demand 
using hourly load variation, 4:26787 (CONF-780802-10) 
POWER GENERATION 
Future role of coal as raw material and energy source, 4:26776 
POWER GENERATION/COST 
Parameter study to determine electric power generation costs, 
4:26803 (NP-23506) 
POWER GENERATION/EFFICIENCY 
Efficient use of energy: possibilities and limits, 4:26714 (AED- 
CONF-78-155-035) 
POWER GENERATION/ENVIRONMENTAL IMPACTS 
Advanced electric generation. Commercialization Phase III 
planning, 4:26800 (DOE/ERD-0014) 
POWER GENERATION/FLUIDIZED-BED COMBUSTION 
Advanced electric generation. Commercialization Phase III 
planning, 4:26800 (DOE/ERD-0014) 
POWER GENERATION/FORECASTING 
Additions to generating capacity 1978-1987 for the contiguous 
United States: as projected by the Regional Electric Reliability 
Councils in their April 1, 1978 long-range coordinated planning 
reports to the Department of Energy, 4:26799 (DOE/ERA- 
0020) 
Power generation in the future (42nd Charles Parsons Memorial 
Lecture), 4:26806 
POWER GENERATION/FOSSIL FUELS 
Monthly report cost and quality of fuels for electric utility plants: 
data for October 1977, 4:26802 (NP-23303) 
POWER GENERATION/FUEL CELLS 
Advanced electric generation. Commercialization Phase III 
planning, 4:26800 (DOE/ERD-0014) 
POWER GENERATION/GAS TURBINES 
Technology advances in wood fired gas turbine development, 
4:26206 
POWER GENERATION/PLANNING 
Reliability measures for system planning, 4:26792 
POWER GENERATION/SIMULATION 
Regional Electric Utility Operations Model. Volume 1. Technical 
report, 4:26801 (EPRI-EA-897(Vol.1)) 
POWER PLANTS 
See also COMPRESSED AIR STORAGE POWER PLANTS 
DUAL-PURPOSE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/COMPARATIVE EVALUATIONS 
Power house plant for Australian miners, 4:26211 
POWER PLANTS/DATA COMPILATION 
Region 8: 1977 power plant summary, 4:26245 (PB-283438) 
POWER PLANTS/GAS TURBINES 
Gas —_ and gas/steam turbine plants, 4:26202 (AED-CONF- 
78-155-054) 
POWER PLANTS/LICENSING 
Power plant siting reform: panacea or purge, 4:26805 
POWER PLANTS/LOAD MANAGEMENT 
Use of microcomputers at the boxberg power station, 4:26212 
POWER PLANTS/ON-LINE CONTROL SYSTEMS 
Use of microcomputers at the boxberg power station, 4:26212 
POWER PLANTS/PERSONNEL 
Development of training facilities for power station personnel, 


POWER PLANTS/SITE SELECTION 
Power plant siting reform: panacea or purge, 4:26805 
POWER PLANTS/THERMAL POLLUTION 
Investigations of the heat discharge into natural water bodies by 
wer plants and other industrial plants, 4:27943 
POWER PLANTS/WASTE HEAT UTILIZATION 
State-of-the-art waste heat utilization for agriculture and 
aquaculture. Technical planning studies 77-700 and 77-734. Final 
report, 4:26707 (EPRI-EA-922) 
POWER REACTORS 
See also CALHOUN-] REACTOR 
CLINCH RIVER BREEDER REACTOR 
DRAGON REACTOR 
EBR-2 REACTOR 
FARLEY-1 REACTOR 
LEIBSTADT REACTOR 
MAGNOX TYPE REACTORS 
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MC GUIRE-] REACTOR 
MC GUIRE-2 REACTOR 
N-REACTOR 
PEACH BOTTOM-] REACTOR 
PROCESS HEAT REACTORS 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
VRAIN REACTOR 
WUERGASSEN REACTOR 
POWER REACTORS/AFTER-HEAT 
Application of least-squares method to decay heat evaluation, 
4:26441 
POWER REACTORS/CONTAINMENT SHELLS 
Containers for housing nuclear reactors (Patent), 4:26455 
POWER REACTORS/CONTAINMENT SYSTEMS 
Steel containment for nuclear reactor installations (Patent), 
4:26459 
POWER REACTORS/CORE CATCHERS 
Nuclear reactor installation including a core catching apparatus 
(Patent), 4:26456 
POWER REACTORS/FUEL ASSEMBLIES 
Method of using nuclear reactor fuel assembly (Patent), 4:26472 
Nuclear fuel assembly (Patent), 4:26474 
POWER REACTORS/FUEL ELEMENTS 
Fuel element for a nuclear reactor (Patent), 4:26480 
POWER REACTORS/HEAT EXCHANGERS 
Generalization of measurements of local and integral heat transfer 
while transverse stream-lining of smooth and rough cylinders, 
4:26449 (INIS-mf-3957) 
POWER REACTORS/MELTDOWN 
Reactor vessel meltthrough from contact with low power density 
molten fuel, 4:26554 (CONF-7606138-) 
POWER REACTORS/NUCLEAR FUELS 
Utilization of heavy elements in thermal and epithermal reactors 
(Patent), 4:26443 
POWER REACTORS/REACTOR COOLING SYSTEMS 
Apparatus for measuring a concentration of radioactivity, 4:26463 
POWER REACTORS/REACTOR KINETICS 
Exact statistical analysis of nonlinear dynamic power reactor 
models by the Fokker-Planck method. Part II. Reactor with on- 
off control, 4:26439 
Exact statistical analysis of nonlinear dynamic power reactor 
models by the Fokker-Planck method. Part III. Reactor with 
temperature feedback, 4:26440 
POWER REACTORS/REACTOR NOISE 
Classification of noise spectra in nuclear power plant diagnostics, 
4:26437 (RISLEY-Trans-3114) 
Exact statistical analysis of nonlinear dynamic power reactor 
models by the Fokker-Planck method. Part II. Reactor with on- 
off control, 4:26439 
POWER REACTORS/SHIELDING MATERIALS 
Tchebycheff-fitted berger coefficients for Eisenhauer-Simmons 
gamma-ray buildup factors in ordinary concrete, 4:28413 
POWER REACTORS/THORIUM CYCLE 
HEDL evaluation of thorium cycle cross sections for ENDF/B- 
V, 4:26426 (HEDL-TME-78-100) 
POWER SUBSTATIONS/ELECTRIC GROUNDS 
Calculation and measurement of the earth impedance of an e.h.v. 
substation, 4:26274 
POWER SUBSTATIONS/ELECTRICAL INSULATORS 
Automatic insulator-washing system to prevent flashover due to 
pollution, 4:26273 
POWER SUBSTATIONS/SWITCHES 
New aspects of the construction of outdoor switchgear 
installations for voltages up to 765 kV, 4:26259 
POWER SUPPLIES/DESIGN 
150-kV, 80-A solid state power supply for neutral beam injection, 
4:28536 (LBL-8155) 
Lawrence Berkeley Laboratory power supply system for neutral 
beam source development, 4:28535 (LBL-6378) 
POWER SYSTEMS 
See also AC SYSTEMS 
POWER SYSTEMS/CONTROL SYSTEMS 
New load-frequency control system based on optimal control 
theory, 4:26246 
Optimum redundancy assignment of supervisory control systems 
in power systems, 4:26266 
Structure and tasks of process control in electric power systems, 
4:26249 
POWER SYSTEMS/LOAD MANAGEMENT 
New load-frequency control system based on optimal control 
theory, 4:26246 
POWER SYSTEMS/MEETINGS 
Industrial and commercial power systems technical conference, 
4:26987 





MAY 31, 1979 


POWER SYSTEMS/OFF-PEAK ENERGY STORAGE 
Peak-load compensation with lead batteries: an economical 
solution for power up to 10 MW (In German), 4:26228 (AED- 
CONF-78-155-014) 
POWER SYSTEMS/RELIABILITY 
Reliability of power supplies, 4:26795 
Reliability measures for system planning, 4:26792 
POWER SYSTEMS/SIMULATION 
Automatic switching operation algorithm for distribution systems 
and its practical study using a power system simulator, 4:26267 
Evaluation of multiprocessor algorithms for transient stability 
problems, 4:26272 (EPRI-EL-947) 
POWER SYSTEMS/STABILITY 
Evaluation of multiprocessor algorithms for transient stability 
problems, 4:26272 (EPRI-EL-947) 
Validity of simplified models for steady-state stability analysis, 
4:26265 
POWER SYSTEMS/SWITCHING CIRCUITS 
Automatic switching operation algorithm for distribution systems 
and its practical study using a power system simulator, 4:26267 
POWER TRANSMISSION 
See alco UNDERGROUND POWER TRANSMISSION 
UK’s flexible transmission system proves its worth, 4:26811 
POWER TRANSMISSION/FREQUENCY DEPENDENCE 
Frequency behaviour of power supply systems. Some reflections 
concerning the ETG discussion meeting ‘Frequency behaviour 
of the systems under the influence of the control mechanisms of 
the power plants’, 4:26276 
POWER TRANSMISSION/PLANNING 
Reliability measures for system planning, 4:26792 
POWER TRANSMISSION LINES 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/CIRCUIT BREAKERS 
Testing of breakers in interruption of nearby short circuits, 
4:26264 
POWER TRANSMISSION LINES/ELECTRIC CABLES 
Longitudinal loading tests on a transmission line. Final report, 
4:26271 (EPRI-EL-905) 
Treeing in solid extruded electrical insulation, 4:26261 
POWER TRANSMISSION LINES/ELECTRIC FIELDS 
Human responses to power frequency exposures (Review of 
literatue on electric field effects), 4:28162 (UR-3490- 1385) 
Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 1. Engineering analysis. 
Final report, 4:26270 (EPRI-EL-904(Vol.1)) 
POWER TRANSMISSION LINES/ELECTRICAL INSULATION 
Developing crosslinked polyethylene cables for high-voltage 
power transmission, 4:26260 
Treeing in solid extruded electrical insulation, 4:26261 
POWER TRANSMISSION LINES/ELECTRICAL 
INSULATORS 
Longitudinal loading tests on a transmission line. Final report, 
4:26271 (EPRI-EL-905) 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 
Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 1. Engineering analysis. 
Final report, 4:26270 (EPRI-EL-904(Vol.1)) 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
IMPACTS 
Review of state/federal environmental regulations pertaining to 
the electrical effects of overhead transmission lines: 1978, 
4:26810 (HCP/EV-1802) 
POWER TRANSMISSION LINES/FAILURES 
Failure effects elimination on a 220 kV line on the power 
supplying establishment Lublin, 4:26278 
POWER TRANSMISSION LINES/MECHANICAL TESTS 
Longitudinal loading tests on a transmission line. Final report, 
4:26271 (EPRI-EL-905) 
POWER TRANSMISSION LINES/REGULATIONS 
Review of state/federal environmental regulations pertaining to 
the electrical effects of overhead transmission lines: 1978, 
4:26810 (HCP/EV-1802) 
POWER TRANSMISSION LINES/SAFETY 
Mutual design considerations for overhead ac transmission lines 
and gas transmission pipelines. Volume 1. Engineering analysis. 
Final report, 4:26270 (EPRI-EL.-904(Vol.1)) 
POWER TRANSMISSION LINES/SUPERCONDUCTING 
CABLES 
Development of Nb;Ge conductors for superconducting power 
transmission, 4:26283 (L.A-UR-78-2577) 
POWER TRANSMISSION TOWERS/DESIGN 
Testing a prototype transmission line tower, 4:26263 
POWER TRANSMISSION TOWERS/DYNAMIC LOADS 
Longitudinal loading tests on a transmission line. Final report, 
4:26271 (EPRI-EL.-905) 


PRESSURIZED WATER REACTORS 


POWER TRANSMISSION TOWERS/ELECTRIC GROUNDS 
Supporting steel structures of ehv lines and stations as substitute 
earth conductors, 4:26277 
POWER TRANSMISSION TOWERS/PERFORMANCE 
TESTING 
Testing a prototype transmission line tower, 4:26263 
POWER TRANSMISSION TOWERS/REPAIR 
Failure effects elimination on a 220 kV line on the power 
supplying establishment Lublin, 4:26278 
POWER TRANSMISSION TOWERS/SAFETY 
Testing a prototype transmission line tower, 4:26263 
PRASEODYMIUM CARBIDES/ANTIFERROMAGNETISM 
Neutron diffraction studies of PreCs, NdeCs, and Dy2Cs at 300 to 
1.6°K, 4:27261 
PRASEODYMIUM CARBIDES/CRYSTAL STRUCTURE 
Neutron diffraction studies of Pr2Cs, NdeCs, and Dy2Cs at 300 to 
1.6°K, 4:27261 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREFERRED SPECIES/CULTIVATION TECHNIQUES 
Macoupin County revegetation research: preliminary progress 
report for the 1977 growing season, 4:27876 (ANL/LRP-TM- 
10 


PRESSURE CONTROL 
Evaluation of the single part lapping station pressure control 
system, 4:27438 (BDX-613-2029(Rev.)) 
PRESSURE GRADIENTS/TUNNELS 
6th international rock pressure conference 1977 in Banff, 4:28192 
PRESSURE VESSELS/CRACKS 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:27123 (NUREG/CR-0518) 
PRESSURE VESSELS/EXPLOSIONS 
Application of the safety measure ‘explosion pressure release’ in 
vessels and apparatus in the chemical industry (In German), 
4:27543 (AED-CONF-77-97-010) 
PRESSURE VESSELS/FABRICATION 
Submerged arc welding of 3.5% Ni steel, 4:27075 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Evaluation of static and dynamic fracture toughness using critical 
plastic strain energy criteria, 4:27230 
Monitoring of radiation effects to insure reactor vessel integrity, 
4:27233 
PRESSURE VESSELS/FRACTURES 
Approximate method of elastic-plastic fracture analysis for nozzle 
corner cracks, 4:26303 (NUREG/CR-0472) 
PRESSURE VESSELS/HARD FACING 
Review of overlay welding — for light water nuclear 
reactor pressure vessels, 4:27077 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Flaw evaluation procedures (BWR; PWR), 4:26295 (EPRI-NP- 
719-SR) 
PRESSURE VESSELS/MELTDOWN 
Reactor vessel meltthrough from contact with low power density 
molten fuel, 4:26554 (CONF-7606138-) 
PRESSURE VESSELS/NEUTRON DOSIMETRY 
LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
progress report, January-March 1978, 4:26300 (NUREG/CR- 
0285) 


PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Monitoring of radiation effects to insure reactor vessel integrity, 
4:27233 
Specimen selection for reactor vessel surveillance program, 
4:27232 
PRESSURE VESSELS/PRESSURE RELEASE 
Application of the safety measure ‘explosion pressure release’ in 
vessels and apparatus in the chemical industry (In German), 
4:27543 (AED-CONF-77-97-010) 
PRESSURE VESSELS/REPAIR 
Half bead welding technique, 4:27064 (CONF-7805127-1) 
PRESSURE VESSELS/RESEARCH PROGRAMS 
Long-range plan for pressure-vessel research. Fifth edition, 
4:27059 
PRESSURE VESSELS/STRESS ANALYSIS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MWt Phase 2A interim studies (PWR), 4:26320 (BAW-1508) 
PRESSURE VESSELS/WELDED JOINTS 
Advancements in the technologies for mechanised ultrasonic 
testing, 4:26467 
Fracture toughness of fabrication welds investigated by 
metallographic methods (BWR; PWR), 4:26294 (CONF-780732- 
5) 
PRESSURE VESSELS/WELDING 
Study on the rationalization of intermediate post-weld heat 
treatment, 4:27085 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 





PRESSURIZERS/LOSS OF COOLANT 


PRESSURIZERS/LOSS OF COOLANT 
Pressurizer component studies with RELAP4/MOD6 (PWR), 
4:26543 (CAAP-TR-78-028) 
PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 
Radionuclide trap for liquid metal cooled reactors, 4:26381 
(HEDL-SA-1540-FP) 
PRIMARY COOLANT CIRCUITS/DESIGN 
Conduit system for gases of high temperature and high pressure 
(Patent, HTGR), 4:26344 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
PTAC: a computer program for pressure-transient analysis, 
including the effects of cavitation (LMFBR), 4:26357 (ANL-78- 


4) 
PRIMARY COOLANT CIRCUITS/LEAK DETECTORS 
Sodium ionization detector response to extraneous materials 
(LMFBR), 4:26369 (ETEC-78-18) 
PRIMARY COOLANT CIRCUITS/PIPES 
Studies on AISI Type-304 stainless steel piping weldments for use 
in BWR application, 4:27195 (EPRI-NP-944) 
PRIMARY COOLANT CIRCUITS/SPECIFICATIONS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MW+t Phase 2A interim studies (PWR), 4:26320 (BAW-1508) 
PRIMARY COOLANT CIRCUITS/TRAPS 
Radionuclide trap for liquid metal cooled reactors, 4:26381 
(HEDL-SA-1540-FP) 
PRIMARY COOLANT CIRCUITS/WATER HAMMER 
PTAC: a computer program for pressure-transient analysis, 
including the effects of cavitation (LMFBR), 4:26357 (ANL-78- 


4) 
PRIMATES 
See also MAN 
PRIMATES/CHROMOSOMES 
Chromosomal distribution of rDNA in Pan paniscus, Gorilla 
gorilla beringei, and Symphalangus syndactylus: comparison to 
related primates, 4:27995 
PRIMATES/GENES 
Site of 5S RNA genes in primates. I. The great apes, 4:28009 
PRINTED CIRCUITS/NEUTRON RADIOGRAPHY 
Inspection of internal components, 4:27541 
PROBES/DESIGN 
Status report of small diameter eddy current probe, 4:27537 
(CONF-7804109-) 
PROCESS HEAT 
See also GEOTHERMAL PROCESS HEAT 
SOLAR PROCESS HEAT 
PROCESS HEAT/DATA ACQUISITION 
Industrial process end-use matching. Technical planning report, 
4:26045 (SERI-27) 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Nuclear process heat for coal gasification and hydrogen 
production, 4:25739 
PROCESS HEAT REACTORS/ECONOMICS 
Heat cost in a Swedish agrothermal plant (BWR), 4:26430 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
Nuclear process heat for coal gasification and hydrogen 
production, 4:25739 
PROCESS HEAT REACTORS/REACTOR MATERIALS 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, April 1-June 30, 1978, 
4:26429 (COO-2975-22) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTIVITY/INHIBITION 
The impact of sulfur dioxide on vegetation: a sulfur dioxide-ozone 
response model. Final report, 4:28130 (PB-283604) 
PROGRAMMING 
Method for determining the side effects of procedure calls, 
4:28620 (SLAC-213) 
Portability and the National Energy Software Center, 4:28605 
(CONF-781052-1) 
PROGRAMMING/AUTOMATION 
Automatic program generation: future of software engineering, 
4:28612 (LA-UR-78-1849) 
PROGRAMMING/FORECASTING 
Automatic program generation: future of software engineering, 
4:28612 (LA-UR-78-1849) 
PROGRAMMING/RECOMMENDATIONS 
Evaluating computer program performance on the CRAY-1, 
4:28603 (ANL-79-9) 
PROGRAMMING LANGUAGES 
See also FORTRAN 
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PROGRAMMING LANGUAGES/TESTING 
LSI-11 writable control store enhancements to U.C.S.D. 
PASCAL, 4:28622 (UCID-18046) 
PROJECT APOLLO 
See APOLLO PROJECT 
PROJECTILES 
See also EARTH PENETRATORS 
PROJECTILES/DEFORMATION 
Mechanics of penetration and perforation, 4:27451 
PROLIFERATION 
Plutonium, proliferation, and the price of reprocessing, 4:26699 
PROLIFERATION/HEARINGS 
Nuclear Non-Proliferation Policy Act of 1977. Hearings before 
the Subcommittee on Energy Research and Development of the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, First Session, June 10, 
September 13, 14, 1977, 4:26700 
PROLIFERATION/LEGISLATION 
Nuclear Non-Proliferation Policy Act of 1977. Hearings before 
the Subcommittee on Energy Research and Development of the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Fifth Congress, First Session, June 10, 
September 13, 14, 1977, 4:26700 


PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPANE/COMBUSTION 
Measurement of sulfurous pollutants from recirculating 
hydrocarbon flames, 4:25750 (CONF-780417-) 
PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
PROPORTIONAL COUNTERS/POSITION SENSITIVE 
DETECTORS 


RC-encoding for position-sensitive proportional counters using 
low-resistance, metal-wire anode and active load capacitance, 
4:27642 

PROPORTIONAL COUNTERS/RESOLUTION 

RC-encoding for position-sensitive proportional counters using 

low-resistance, metal-wire anode and active load capacitance, 


4:27642 
PROPORTIONAL COUNTERS/SENSITIVITY 
RC-encoding for position-sensitive proportional counters using 
low-resistance, metal-wire anode and active load capacitance, 
4:27642 
PROPYLENE/ALKYLATION 
hf alkylation in the 1980's: the role of isobutane/olefin ratio, 


4:25422 
PROPYLENE/RECOVERY 
Development of scaling methods for a crude oil cracking reactor 
using short duration test techniques, 4:25440 
PROTACTINIUM 231/CROSS S: ONS 
HEDL evaluation of thorium cycle cross sections for ENDF/B- 
V, 4:26426 (HEDL-TME-78-100) 
PROTACTINIUM 233/CROSS SECTIONS 
HEDL evaluation of thorium cycle cross sections for ENDF/B- 
V, 4:26426 (HEDL-TME-78-100) 
PROTEINS 
See also HISTONES 
LIPOPROTEINS 


PEPTIDES 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Accessibility and selection of the initiator site of mRNA in protein 
synthesis (Escherichia coli), 4:27974 
PROTEINS/BIOSYNTHESIS 
Accessibility and selection of the initiator site of mRNA in protein 
synthesis (Escherichia coli), 4:27974 
Nucleic acids and protein synthesizing mechanisms of 
mitochondria. Progress report, 1977-1978, 4:27997 (COO-3083- 
16) 

Rapid changes in initiation-limited rates of protein synthesis in rat 
thymic lymphocytes correlate with energy charge, 4:27977 
Translations on USSR Science and Technology. Biomedical and 

Behavioral Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
72279) 
PROTEINS/CHEMICAL BONDS 
Evidence for a metallothionein-like protein in Syrian hamster 
lung, 4:28144 (LF-58) 
PROTEINS/MATHEMATICAL MODELS 
Statistical-mechanical modeling of a regulatory protein: the 
Lactose repressor (Escherichia coli), 4:28003 
PROTEINS/METABOLISM 
Rapid changes in initiation-limited rates of protein synthesis in rat 
thymic lymphocytes correlate with energy charge, 4:27977 
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PROTEINS/QUANTITATIVE CHEMICAL ANALYSIS 
Adaptation of protein and trypsin inhibitory capacity analyses to 
the miniature chemical analyzer, 4:28143 (LF-58) 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS/ELECTRON COOLING 
Fermilab electron cooling experiment: design report, 4:27614 
(TID-29049) 
PROTON BEAMS/FOCUSING 
Magnetic focusing of intense ion beams, 4:28251 
PROTON DETECTION 
Recent acoustic results at Harvard, 4:28406 (COO-3064-3) 
PROTON REACTIONS/BREAKUP REACTIONS 
Nuclear fragment emission in high-energy p-Xe and p-Kr 
collisions and a description of their production mechanism, 
4:28385 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
(p,n) reaction at intermediate energy (62 to 135 MeV: angular 
distributions, DWIA analysis), 4:28372 (CONF-790126-2) 
PROTON REACTIONS/ELASTIC SCATTERING 
Cross-section and polarization measurements of p-*He elastic 
scattering at GeV energies, 4:28329 
PROTON REACTIONS/INELASTIC SCATTERING 
(p,n) reaction at intermediate energy (62 to 135 MeV: angular 
distributions, DWIA analysis), 4:28372 (CONF-790126-2) 
PROTON REACTIONS/PARTICLE PRODUCTION 
Scaling and nonscaling of inclusive pion production in nuclear 
collisions, 4:28330 
PROTON REACTIONS/SCATTERING 
Parity violation in the scattering of 15 MeV protons by hydrogen 
(Longitudinal asymmetry), 4:28368 (LA-UR-78-2875) 
PROTON REACTIONS/SPALLATION 
Spallation reactions: experimental results, 1967-75, 4:28366 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Evidence for structure in anti pp — 7°7r° (Partial-wave amplitude, 
angular distribution, 2.12 to 2.43 GeV), 4:28332 (COO-3130TB- 
251) 


PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Is the energy dependence in p-p scattering due to spin, 4:28350 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Meson-resonance production in p-p interactions at 53-GeV (c.m.) 
energy, 4:28331 
PROTON-PROTON INTERACTIONS/P INVARIANCE 
Parity violation in the scattering of 15 MeV protons by hydrogen 
(Longitudinal asymmetry), 4:28368 (LA-UR-78-2875) 
PROTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Meson-resonance production in p-p interactions at 53-GeV (c.m.) 
energy, 4:28331 
PROTONS/ENERGY LOSSES 
Recent acoustic results at Harvard, 4:28406 (COO-3064-3) 
PROTOPLASTS 
See PLANT CELLS 
PROTRACTED IRRADIATION 
See CHRONIC IRRADIATION 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC BUILDINGS/ENERGY ACCOUNTING 
Energy audit, City of Rochester, July 1975-June 1977. 
Technology transfer program, 4:26668 (PB-283247) 
PUBLIC HEALTH/BEHAVIOR 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
72279) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
PUBLIC UTILITIES/FINANCIAL DATA 
Statistics of publicly owned electric utilities in the United States, 
1976, 4:26788 (DOE/EIA-0146) 
PUBLIC UTILITIES/OPERATION 
Statistics of publicly owned electric utilities in the United States, 
1976, 4:26788 (DOE/EIA-0146) 
PUBLIC UTILITIES/PUBLIC RELATIONS 
Public relations activities of regional utilities, 4:26672 
PUBLIC UTILITIES/RATE STRUCTURE 
Text for section dealing with utility rate reform and miscellaneous 
utility issues, 4:26791 (UCRL-13925) 
PUBLIC UTILITIES/WASTE HEAT UTILIZATION 
Beneficial use of rejected heat in municipal water supplies, 4:26992 
(COO-4531-4) 
PULSED REACTORS 
See also ACPR REACTOR 
PULSED REACTORS/DESIGN 
Status of the design concepts for a high fluence fast pulse reactor 
(HFFPR), 4:26520 (SAND-77-1778) 


PWR TYPE REACTORS/BLOWDOWN 


PUMICE/BUILDING MATERIALS 
Working level screening survey of structures constructed of 
materials containing pumice. Final report, 4:27867 (PB-282446) 
PUMPED STORAGE POWER PLANTS/ECONOMICS 
Peak-load compensation with lead batteries: an economical 
solution for power up to 10 MW (In German), 4:26228 (AED- 
CONF-78-155-014) 
PUMPED STORAGE POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Review of hydroelectric power projects licensed by the Federal 
Power Commission, 4:25788 (PB-282622) 
PUMPED STORAGE POWER PLANTS/LICENSING 
Review of hydroelectric power projects licensed by the Federal 
Power Commission, 4:25788 (PB-282622) 
PUMPS 
See also SOLAR WATER PUMPS 
TURBOMACHINERY 
VACUUM PUMPS 
PUMPS/CONSTRUCTION 
Development of boiler circulating-pumps for fossil-fueled power 
stations with high unit size, 4:26220 
PUMPS/CORROSION 
Evaluation of pump materials in coal liquefaction service, 4:25227 
(FE-1517-65) 
PUMPS/DESIGN 
Coal slurry feed pump for coal liquefaction. Final report, 4:25223 
(EPRI-AF-853) 
Development of boiler circulating-pumps for fossil-fueled power 
stations with high unit size, 4:26220 
Pumping in the coal industry, 4:25328 
PUMPS/ENGINEERING 
Coal slurry feed pump for coal liquefaction. Final report, 4:25223 
(EPRI-AF-853) 
PUMPS/EROSION 
Evaluation of pump materials in coal liquefaction service, 4:25227 
(FE-1517-65) 
PUMPS/INSPECTION 
Evaluation of pump materials in coal liquefaction service, 4:25227 
(FE-1517-65) 
PUMPS/MATERIALS 
Evaluation of pump materials in coal liquefaction service, 4:25227 
(FE-1517-65) 
Pumping in the coal industry, 4:25328 
PUMPS/PERFORMANCE TESTING 
Geothermal down-well instrumentation. Final report, 4:26145 
(TID-28701) 
PUREX PROCESS/CHEMISTRY 
Chemistry of nuclear resources, technology, and waste, 4:27399 
(CONF-781112-11) 
PUREX PROCESS/COMPUTER CODES 
Comparison between SEPHIS-MOD4 and previous models of the 
Purex solvent extraction system, 4:25613 (ORNL/TM-6565) 
PUREX PROCESS/EXTRACTION APPARATUSES 
Chemical Engineering Division Fuel Cycle Programs. Quarterly 
progress report, October-December 1977, 4:25607 (ANL-78-37) 
PUREX PROCESS/OPERATION 
Rockwell Hanford Operations quarterly report, process 
technology and process development, July 1978-September 
1978, 4:25614 (RHO-LD-78-3-D) 
PURISOL PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
PWR TYPE REACTORS 
See also CALHOUN-1 REACTOR 
FARLEY-] REACTOR 
LOFT REACTOR 
MC GUIRE-] REACTOR 
MC GUIRE-2 REACTOR 
SHIPPINGPORT REACTOR 
PWR TYPE REACTORS/ATWS 
Anticipated transients without scram for light water reactors, 
4:26580 (NUREG-0460(Vol.3)) 
PWR TYPE REACTORS/AVAILABILITY 
Balance-of-plant outage availability study. Phase I. Extension 
report, 4:26321 (COO-4068-24) 
PWR TYPE REACTORS/BLOWDOWN 
Comparisons of REL AP4/MOD6 with core blowdown data, 
4:26559 (CVAP-TR-78-012) 
Experiments and nonequilibrium analysis of pipe blowdown. 
4:26599 
ORNL. PWR-BDHT two-phase flow instrumentation and analysis 
improvements (Thermal Hydraulics Test Facility), 4:26550 
(CONF-781146-9) 
Propagation of phase-change fronts in moving fluids, 4:26542 
(BNL.-NUREG-50687) 





PWR TYPE REACTORS/CONTAINMENT SPRAY 


Results of the first nuclear blowdown test on single fuel rods 
(LOC-11 Series in PBF), 4:26547 (CONF-781022-35) 
PWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 
Technological bases for models of spray washout of airborne 
contaminants in containment vessels, 4:26583 (NUREG/CR- 


0009) 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Containment negative pressure evaluation, 4:26311 
Measured distribution of neutrons inside containment of a PWR, 
:26324 


PWR TYPE REACTORS/CORE CATCHERS 
Core catcher for nuclear reactor core meltdown containment 
(Patent; BWR; PWR), 4:26309 
PWR TYPE REACTORS/CORE FLOODING SYSTEMS 
Reflood instrumentation development at ORNL: a status report, 
4:26551 (CONF-781146-11) 
PWR TYPE REACTORS/COST 
CONCEPT-S user’s manual, 4:26423 (ORNL-5470) 
PWR TYPE REACTORS/DISTRICT HEATING 
Steam turbines for district heating in nuclear power plants, 
:26315 


PWR TYPE REACTORS/ECCS 

Analysis of small breaks in the reactor coolant pump discharge 
piping for the B and W lowered loop 177 FA plants, 4:26577 
(NP-23304) 

Experiment data report for Semiscale MOD-3 reflood heat 
transfer tests S-07-5 and S-07-5A (baseline test series), 4:26585 
(NUREG/CR-0406) 

Flooding in multi-channel two-phase counterflow, 4:26613 

Preliminary study of annulus ECC flow oscillations. Research 
project 347-1, Interim report August 1978, 4:26562 (EPRI-NP- 
839 


) 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
PWR FLECHT-SEASET unblocked bundle, forced and gravity 
reflood task: task plan report, 4:26578 (NRC/EPRI-3) 
PWR TYPE REACTORS/FUEL CANS 
Evaluating strength and ductility of irradiated zircaloy. Task 5. 
Quarterly progress report, April-June, 1978 (Claddin 
performance during accident conditions), 4:26305 REG/ 
CR-0582) 
Transient deformation peers of zircaloy for LOCA 
simulation, 4:26561 (EPRI-NP-526(Vol.5)) 
Zircaloy cladding deformation and fracture analysis. Research 
projects 700 and 971; interim report, August 1978, 4:26297 
(EPRI-NP-856) 
PWR TYPE REACTORS/FUEL CYCLE 
Fuel utilization potential in light water reactors with once-through 
fuel irradiation using various reactivity control methods 
(AWBA Development Program), 4:26322 (KAPL-4107) 
PWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Methods for determining the cost of fuel failures in nuclear power 
plants. Final report, 4:26296 (EPRI-NP-854) 
PWR TYPE REACTORS/FUEL ELEMENTS 
Data report for the NRC/PNL Halden Assembly IFA-432, 
4:26304 (NUREG/CR-0560) 
Fission gas release (FGASRL), 4:26293 (CDAP-TR-010(Rev.)) 
Results of the first nuclear blowdown test on single fuel rods 
(LOC-11 Series in PBF), 4:26547 (CONF-781022-35) 
PWR TYPE REACTORS/FUEL MANAGEMENT 
Optimum fuel loading and operation planning for light water 
reactor power stations. Part I. Pressurized water reactor case 
study, 4:26331 
PWR TYPE REACTORS/FUEL PELLETS 
Mixed oxide fuel pellet for fuel rod of nuclear reactor core 
(Patent; BWR; PWR), 4:26308 
PWR TYPE REACTORS/FUEL PINS 
Nuclear pin simulation analysis, 4: oon (CONF-781146-15) 
PWR TYPE REACTORS/FUEL 
Emission of fission products by a ae rod having a high- 
conductance leak in the top part and subjected to power 
cycling: CYFON | e vom 4:26328 (BNWL. -tr-347) 
PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Zircaloy cladding deformation and fracture analysis. Research 
projects 700 and 971; interim report, August 1978, 4:26297 
(EPRI-NP-856) 
PWR TYPE REACTORS/LOSS OF COOLANT 
Analysis of small breaks in the reactor coolant pump dischar 4 
Pp Esso for _ B and W lowered loop 177 FA plants, 4:26577 


Analysis oft a thermal-hydraulic phenomena resultin - in early 


critical heat flux and rewet in the semiscale core, 4:26610 
Blowdown (RELAP4/MOD7, Version 2) checkout and 
demonstration problems, 4:26545 (CDAP-TR-78-042) 
Comparisons of RELAP4/MOD6 to LOFT and semiscale 
isothermal data, 4:26544 (CAAP-TR-78-033) 
Comparison of RELAP4/MOD6 with forced-feed reflood data, 
4:26555 (CVAP-TR-7-78) 


ERA Vol. 4, No. 10 


Experiment data report for Semiscale MOD-3 reflood heat 
transfer tests S-07-5 and S-07-5A (baseline test series), 4:26585 
(NUREG/CR-0406) 

Fission product source terms for the LWR loss-of-coolant 
accident, 4:26552 (CONF-781 146-13) 

Fission product source terms for the LWR loss-of-coolant 
accident, 4:26549 (CONF-781022-42) 

Gravity-feed reflood data comparisons using RELAP4/MOD6, 
Update 3, 4:26556 (CVAP-TR-9-78) 

LOFT LI-5: comparison of the code assessment test prediction 
with the test data, 4:26557 (CVAP-TR-78-26) 

Post-dryout heat transfer under low flow and low quality 
conditions, 4:26607 

Prediction of KWU PKL experiments K5A and K7A using 
RELAP4/MOD6, 4:26558 (CVAP-TR-78-01 1) 

Problems in determining time-dependent heat transfer coefficients 
from temperature measurements, 4:26533 (AED-Conf-77-039- 
018 


PWR FLECHT-SEASET unblocked bundle, forced and gravity 
reflood task: task plan report, 4:26578 (NRC/EPRI-3) 

Reflood experiments with bundles of ballooned rods, 4:26609 

Steam generator component studies with RELAP4/MOD6, 
4:26560 (CVAP-TR-78-019) 

Survey on vertical two-phase countercurrent flooding, 4:26565 
(EPRI-NP-984) 

Transient deformation properties of zircaloy for LOCA 
simulation, 4:26561 (EPRI-NP-526(Vol.5)) 

PWR TYPE REACTORS/MANAGEMENT 

Project management for nuclear power plants with light water 

reactors, 4:26314 
PWR TYPE REACTORS/OPTIMAL CONTROL 

Development of maneuvering strategies using optimal control 
theory, 4:264: 

PWR TYPE REACTORS/PRESSURE VESSELS 

400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MWt Phase 2A interim studies, 4:26320 (BA W-1508) 

Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:27123 (NUREG/CR-0518) 

Flaw evaluation procedures, 4:26295 (EPRI-NP-719-SR) 

Fracture toughness of fabrication welds investigated by 
metallographic methods, 4:26294 (CONF-780732-5) 

LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
— report, January-March 1978, 4:26300 (NUREG/CR- 


PWR TYPE REACTORS/PRESSURIZERS 
Pressurizer component studies with RELAP4/MOD6, 4:26543 
(CAAP-TR-78-028) 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MWt Phase 2A interim studies, 4:26320 (BA W-1508) 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MW¢t Phase 2A interim studies, 4:26320 (BA W-1508) 
Fission product transport analysis. Quarterly oe report, 
October 1-December 31, 1977, 4:26584 (NUREG/CR-0248) 
PWR TYPE REACTORS/REACTOR CHARGING MACHINES 
Industrial technique (Patent; PWR), 4:26329 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Caer code for optimum operation of LWR power stations, 
4:26490 


PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Investigation and evaluation of stress-corrosion cracking in piping 
of light water reactor plants, 4:26299 (NUREG-0531) 
PWR TYPE REACTORS/REACTOR CORE DISRUPTION 
Heat and mass transport processes of a horizontal melting or 
decomposing layer under a molten pool, 4:26612 
PWR TYPE REACTORS/REACTOR CORES 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MWt Phase 2A interim studies, 4:26320 (BAW-1508) 
PWR TYPE REACTORS/REACTOR FUELING 
"ed io outage availability study. Phase I. Extension 
4:26321 (COO-4068-24) 
Review of modifications performed to core monitoring systems 
related to core reloading, 4:26292 (BNL-NUREG-24902) 
PWR TYPE REACTORS/REACTOR MAINTENANCE 
oe! -plant outage =" study. Phase I. Extension 
rt, 4:26321 (COO-406 
PWR: PE REACT! ORS/REACTOR MATERIALS 
ae in zircaloy-4 at LWR temperatures, 4:27120 (COO- 
-23) 


Fracture toughness of fabrication welds investigated by 
metallographic methods, 4:26294 (CONF-780732-5) 
PWR TYPE REACTORS/REACTOR NOISE 
Noise diagnostics for safety assessment, standards, and regulation. 
Quarterly progress report for April-June 1978, 4:26591 
(NUREG/CR-0525) 
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PWR TYPE REACTORS/REACTOR OPERATION 
Computer code for optimum operation of LWR power stations, 
4:26490 
PWR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1978, 4:26590 (NUREG/CR-0522) 
Survey of the state of the German safety study, 4:26534 (AED- 
Conf-77-352-001) 
PWR TYPE REACTORS/REACTOR SAFETY FUSES 
Solid absorbant safety device for a nuclear reactor (Patent; PWR), 
4:26485 
PWR TYPE REACTORS/RESIDUAL POWER 
Effects of the depletion and buildup of fissile nuclides and of 7°*U 
fast fissions on fission product decay power, 4:26302 (NUREG/ 
CR-0404) 
PWR TYPE REACTORS/RHR SYSTEMS 
Valve arrangement for a nuclear plant residual heat removal 
system (Patent; PWR), 4:26327 
PWR TYPE REACTORS/SPENT FUEL ELEMENTS 
U.S. LWR spent fuel inventories, 4:26287 (ORNL/SUB-78/4258/ 


1) 
PWR TYPE REACTORS/STEAM CONDENSERS 
Titanium condenser tubes-problems and their solutions for wider 
application to large surface condensers, 4:27147 
PWR TYPE REACTORS/STEAM GENERATORS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MWt Phase 2A interim studies, 4:26320 (BAW-1508) 
Caustic stress corrosion of Fe-Cr-Ni austenitic alloys, 4:27229 
PWR TYPE REACTORS/THERMOCOUPLES 
Thermocouple hot junction receptacle for a nuclear reactor 
(Patent; PWR), 4:26330 
PWR TYPE REACTORS/THORIUM CYCLE 
Fuel utilization potential in light water reactors with once-through 
fuel irradiation using various reactivity control methods 
(AWBA Development Program), 4:26322 (KAPL-4107) 
PWR TYPE REACTORS/TRANSIENTS 
Nuclear pin simulation analysis, 4:26553 (CONF-781 146-15) 
PWR TYPE REACTORS/WASTE HEAT UTILIZATION 
Steam turbines for district heating in nuclear power plants, 
4:26315 
PYRANOMETERS 
Low-cost instrumentation for high-precision insolation data, 
4:25842 
PYRANOMETERS/CALIBRATION 
Calibration of pyranometers in inclined and inverted positions, 
4:25825 (CONF-730747-(E)) 
PYRENE/AEROSOL GENERATORS 
Generation and characterization of condensation aerosols of V2Os 
and pyrene, 4:27759 (LF-58) 
PYRENE/ELECTRON-PHONON COUPLING 
Optical studies of the electron-phonon interaction in the pyrene- 
PMDA complex, 4:27366 
PYRENE/INHALATION 
Distribution, retention, and elimination of pyrene in rats following 
inhalation, 4:28146 (LF-58) 
PYRENE/INTRATRACHEAL ADMINISTRATION 
Rapid spectrofluorometric method for the analysis of polycyclic 
aromatic hydrocarbons in animal tissue, 4:28147 (LF-58) 
PYRENE/TISSUE DISTRIBUTION 
Distribution, retention, and elimination of pyrene in rats following 
inhalation, 4:28146 (LF-58) 
Rapid spectrofluorometric method for the analysis of polycyclic 
aromatic hydrocarbons in animal tissue, 4:28147 (LF-58) 
PYREX/ION CHANNELING 
Electromigration in ion bombardment (Helium* and deuterium* ), 
4:27276 
PYREX/PROTON CHANNELING 
Electromigration in ion bombardment (Helium* and deuterium‘ ), 
276 


PYRIDINES/QUALITATIVE CHEMICAL ANALYSIS 
Qualitative analysis of shale oil acids and bases by porous layer 
open tubular gas chromatography and interfaced vapor phase 
infrared spectrophotometry, 4:25533 
PYROLYTIC OILS/CHEMICAL COMPOSITION 
Mechanism of conversion of cellulosic wastes to liquid fuels in 
alkaline solution, 4:25763 (CONF-780889-1) 


Q 


QATAR/INSOLATION 
Attempts at mapping the solar intensity-distribution for the 
Arabian Peninsula, 4:25816 (CONF-730747-(E)) 


RADIATION DETECTION 


QUADRATURES 
Quadrature over a simplex. II. A representation for the error 
functional, 4:28628 
QUALITY ASSURANCE 
Laboratory accreditation, 4:27881 
Lessons to be learned from clinical laboratory accreditation, 
4:27952 
Methods and standards for environmental measurement, 4:28014 
QUALITY CONTROL 
COCOM, a systematic approach to meeting locational and 
contour tolerances in a consistent manner, 4:27435 (SAND-78- 


1786) 
QUANTITATIVE CHEMICAL ANALYSIS/AUTOMATION 
Comparison of the miniature centrifugal analyzer (Multistat III) to 
the Sequential Multiple Analyzer (SMA) 12/30 to analyze 
canine sera, 4:27961 (LF-58) 
QUANTITATIVE CHEMICAL ANALYSIS/STANDARDS 
Status of reference materials for environmental analysis, 4:27878 
UUANTUM CHROMODYNAMICS/INFRARED DIVERGENCES 
Eikonal speculations on infrared confinement, 4:28359 
QUANTUM CHROMODYNAMICS/POLARIZATION 
Transverse quark polarization in large-p/sub T/ reactions, e* e~ 
jets, and leptoproduction: A test of quantum chromodynamics, 
4:28345 
QUANTUM CHROMODYNAMICS/REVIEWS 
Charm and Beyond, 4:28338 
QUANTUM ELECTRODYNAMICS/VARIATIONAL METHODS 
Quantum electrodynamics on a lattice: A Hamiltonian variational 
approach to the physics of the weak-coupling region, 4:28344 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
YUKAWA NONLOCAL THEORY 
QUANTUM FIELD THEORY/STATISTICAL MECHANICS 
Statistical mechanics of lattice boson field theory, 4:28363 
QUANTUM FIELD THEORY/STRONG-COUPLING MODEL 
Strongly coupled fields. Part 1 Green’s functions (Limit, 
renormalizable interacting fields, regularization, green functions, 
Fourier transform), 4:28361 
QUANTUM MECHANICS 
The Dynamic Theory, a new view of space, time, and matter. 
Research report, 4:28435 (AD-A-055325) 
QUANTUM MECHANICS/COMPUTER TIONS 
Computation in quantum chemistry on a multi-experiment control 
and data-acquisition Sigma 5 minicomputer, 4:28248 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL/TRANSVERSE MOMENTUM 
Quark-parton model with large parton k/sub T/, 4:28336 (DOE/ 
ER/70004-211) 
QUARKS/MULTIPLETS 
Primitive particle model, 4:28352 (ORO-3992-348) 
QUARKS/PARTICLE PRODUCTION 
Transverse quark polarization in large-p/sub T/ reactions, e* e~ 
jets, and leptoproduction: A test of quantum chromodynamics, 
4:28345 
QUARKS/POLARIZATION 
Transverse quark polarization in large-p/sub T/ reactions, e* e~ 
jets, and leptoproduction: A test of quantum chromodynamics, 
:28345 


QUARKS/SCATTERING AMPLITUDES 

Eikonal speculations on infrared confinement, 4:28359 
QUASI-FISSION/REVIEWS 

Fission and quasi-fission, 4:28396 


RACKS (FUEL) 
See FUEL RACKS 
RADAR 
See also OPTICAL RADAR 
RADAR/WAVE PROPAGATION 
Effects of nonequilibrium phenomena on radar transmission - 
——- ionization. Technical report, 4:27733 (AD-A- 
56652) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
See also CHARGED PARTICLE DETECTION 
GAMMA DETECTION 
MUON DETECTION 
NEUTRINO DETECTION 
NEUTRON DETECTION 
PARTICLE IDENTIFICATION 





RADIATION DETECTION/MICROWAVE RADIATION 


PROTON DETECTION 
X-RAY DETECTION 
RADIATION DETECTION/MICROWAVE RADIATION 
Dependence of the sensitivity of superconducting point contacts 
on frequency and voltage in a noise background, 4:27462 
RADIATION DETECTION/SUPERCONDUCTING 
JUNCTIONS 
Dependence of the sensitivity of superconducting point contacts 
on frequency and voltage in a noise background, 4:27462 
RADIATION DETECTORS 
See also ELECTRON MULTIPLIER DETECTORS 
GAMMA CAMERAS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
SEMICONDUCTOR DETECTORS 
SPECTROMETERS 
WHOLE-BODY COUNTERS 
RADIATION DETECTORS/DATA PROCESSING 
Characterization of charge-coupled analog memories for nuclear 
data acquisition, 4:27684 
RADIATION DETECTORS/IMAGE PROCESSING 
Theory of imaging with a very limited number of projections, 
4:27637 (LBL-8137) 
RADIATION DETECTORS/READOUT SYSTEMS 
Readout techniques for ionization loss sampling detectors, 4:27648 
RADIATION DETECTORS/RESEARCH PROGRAMS 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:27629 (ORNL-5482) 
RADIATION DOSES/MATHEMATICAL MODELS 
Effects of man’s residence inside building structures on radiation 
doses from routine releases of radionuclides to the atmosphere, 
4:28096 (ORNL/TM-6526) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
‘Permissible level of contamination of mud on sea bottom’, the 
continuous monitoring system in consideration of the effect of 
contamination of mud on sea bottom, 4:27938 (KURRI-TR-154) 
RADIATION MONITORING/ACCURACY 
Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 
RADIATION MONITORS 
See also NEUTRON MONITORS 
RADIATION MONITORS/CONSTRUCTION 
Above ground gamma ray logging for locating structures and 
areas containing elevated levels of uranium decay chain 
radionuclides. Technical note (final), 4:28164 (PB-282392) 
RADIATION MONITORS/EVALUATION 
Evaluation of a gamma monitor for survey of waste for shallow 
land burial, 4:25661 (DP-1519) 
RADIATION MONITORS/OPERATION 
Above ground gamma ray logging for locating structures and 
areas containing elevated levels of uranium decay chain 
radionuclides. Technical note (final), 4:28164 (PB-282392) 
RADIATION MONITORS/RESEARCH PROGRAMS 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:27629 (ORNL-5482) 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also GAMMA SOURCES 
RADIATION SOURCES/DIAGNOSTIC TECHNIQUES 
Infrared diagnostics for near-millimeter wave sources, 4:27498 
(AD-A-056484) 
RADIATIVE COOLING 
Cooling of a black body irradiating to space in the Atacama 
Desert (Chile), 4:25817 (CONF-730747-(E)) 
RADIATIVE COOLING/MATHEMATICAL MODELS 
Radiative and passive cooling, 4:25969 (L_BL-8343) 
RADIOACTIVE AEROSOLS/AEROSOL MONITORING 
Plutonium-containing aerosols found within containment 
enclosures in industrial mixed-oxide reactor fuel fabrication 
(Aerosol monitoring at Babcock and Wilcox Park Township, 
Pennsylvania site), 4:27841 (LF-58) 
RADIOACTIVE AEROSOL.S/CHEMICAL COMPOSITION 
Solubility characteristics of some laboratory-produced mixed 
actinide oxide aerosols, 4:27400 (L.F-58) 
RADIOACTIVE AEROSOLS/DECONTAMINATION 
Nasal absorption of DTPA in rats and beagle dogs, 4:28107 (LF- 
58) 
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RADIOACTIVE AEROSOLS/ENVIRONMENTAL 

TRANSPORT 

Analyses of human exposures to alpha-emitting radionuclides from 
nuclear fuel cycles, 4:28094 (LF-58) 

RADIOACTIVE AEROSOLS/INHALATION 

Alteration by lung lavage of the biological effects from inhalation 
of a relatively insoluble form of '**Ce by beagle dogs, 4:28091 
(LF-58) 

Analyses of human exposures to alpha-emitting radionuclides from 
nuclear fuel cycles, 4:28094 (LF-58) 

Annual report of the Inhalation Toxicology Research Institute, 
Lovelace Biomedical and Environmental Research Institute, 
Inc., October 1, 1976-September 30, 1977, 4:28093 (LF-58) 

Biological effects of repeated inhalation exposure of Syrian 
hamsters to aerosols of 7°®PuOs. III, 4:28087 (LF-58) 

Biological effects of repeated exposure of beagle dogs to relatively 
insoluble aerosols of '**Ce. IV, 4:28089 (LF-58) 

Comparison of the effects of inhaled alpha- and beta-emitting 
radionuclides on pulmonary function of the dog, 4:28082 (LF- 
58) 

Deposition, retention, and dosimetry of inhaled ruthenium 
aerosols, 4:28099 (LF-58) 

Fractional energy absorption from beta-emitting particles in the 
rat lung (Inhalation of '**Ce aerosols), 4:28100 (LF-58) 

Influence of particle size on early distribution and retention 
patterns for inhaled, relatively insoluble particles, 4:28098 (LF- 
58 


Influence of high specific activity on radiation dose patterns 
following inhalation of transuranic aerosols by laboratory 
animals, 4:28102 (LF-58) 

Influence of ?°°Pu aerosol production temperature on biological 
responses in Chinese hamsters, 4:28106 (LF-58) 

Influence of lavage therapy on the distribution patterns of inhaled, 
relatively insoluble particles in the lung, 4:28108 (LF-58) 

Local distribution of collagen in Syrian hamster lungs after 
inhalation of 7°*PuOz particles, 4:28083 (LF-58) 

Nasal absorption of DTPA in rats and beagle dogs, 4:28107 (LF- 
58) 

Patterns of dose after inhalation of monodisperse or polydisperse 
aerosols of **‘ AmO: by beagle dog. II, 4:28104 (LF-58) 

Radiation dose patterns in beagle dogs following inhalation of 
monodisperse and polydisperse aerosols of *** PuOs. II, 4:28103 
(LF-58) 

Repeated inhalation exposure of Syrian hamsters to '**CeQz. III, 
4:28085 (LF-58) 

Repeated inhalation exposure of rats to aerosols of '**CeOs. I, 
4:28086 (LF-58) 

Repeated inhalation exposure of mice to aerosols of 7°°PuOs. II, 
4:28088 (LF-58) 

Repeated inhalation exposure of beagle dogs to aerosols of 

39 PuOe, 4:28090 (LF-58) 

Spatial and temporal distribution of PuOz aerosol particles 
deposited in rodent lungs by inhalation, 4:28101 (LF-58) 

Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 

Toxicity of inhaled ®°SrCl. in beagle dogs. XI, 4:28069 (LF-58) 

Toxicity of inhaled *'YCl; in beagle dogs. XI, 4:28070 (LF-58) 

Toxicity of inhaled '**CeCls in beagle dogs. XI, 4:28071 (LF-58) 

Toxicity of injected '*7CsCl in beagle dogs. X, 4:28072 (LF-58) 

Toxicity of ®Y inhaled in a relatively insoluble form by beagle 
dogs. IX, 4:28073 (LF-58) 

Toxicity of ®'Y inhaled in a relatively insoluble form by beagle 
dogs. VIII, 4:28074 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by beagle 
dogs. X, 4:28075 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by 
immature beagle dogs. VI, 4:28076 (LF-58) 

Toxicity of '**Ce inhaled in a relatively insoluble form by aged 
beagle dogs. VI, 4:28077 (LF-58) 

Toxicity of inhaled ® Sr in fused aluminosilicate particles in beagle 
dogs. VIII, 4:28078 (LF-58) 

Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 

Toxicity of inhaled *** PuO, in beagle dogs. A. Monodisperse 1.5 
pm AD *§PuO, particles B. Monodisperse 3.0 1m AD 
particles. IV. 4:28080 (L.F-58) 

Toxicity of inhaled **°PuO, in beagle dogs A. Monodisperse 0.75 
pm *°PuOs particles. B. Monodisperse 1.5 xm 7° PuO, 
particles. C. Monodisperse 3.0 um 78° PuOy particles.. 4:28081 
(L.F-58) 

Toxocity of inhaled '''Ce fused aluminosilicate particles in 
BALB/C mice. II, 4:28105 (L.F-58) 

RADIOACTIVE AEROSOL S/MONITORING 

Aerosol sampling and characterization for hazard evaluation. 
Progress report. October 1, 1976-September 30, 1977 (Pu 
aerosols), 4:27840 (L.A-7537-PR) 
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RADIOACTIVE AEROSOLS/PARTICLE SIZE 
Solubility characteristics of some laboratory-produced mixed 
actinide oxide aerosols, 4:27400 (LF-58) 
RADIOACTIVE AEROSOLS/RADIOACTIVITY TRANSPORT 
Aerosol measurements and modeling for fast reactor safety. 
Quarterly progress report, April 1-June 30, 1978, 4:26593 
(NUREG/CR-0587) 
LMFBR Aerosol Release and Transport Program. Quarterly 
progress report, July-September 1978, 4:26588 (NUREG/CR- 


0482) 
RADIOACTIVE AEROSOLS/RADIONUCLIDE KINETICS 
Influence of particle size on early distribution and retention 
patterns for inhaled, relatively insoluble particles, 4:28098 (LF- 


) 
RADIOACTIVE AEROSOLS/REMOVAL 
Nucleation and capture of condensible airborne contaminants in an 
aqueous scrubbing system (LMFBR), 4:26566 (HEDL-TME-78- 
82 


) 
RADIOACTIVE AEROSOLS/RETENTION FUNCTIONS 
Influence of particle size on early distribution and retention 
patterns for inhaled, relatively insoluble particles, 4:28098 (LF- 
58 


) 
RADIOACTIVE AEROSOLS/SAMPLING 

Aerosol sampling and characterization for hazard evaluation. 
Progress report, October 1, 1976-September 30, 1977 (Pu 
aerosols), 4:27840 (LA-7537-PR) 

RADIOACTIVE AEROSOLS/SOLUBILITY 

Influence of *°°Pu aerosol production temperature on biological 

responses in Chinese hamsters, 4:28106 (LF-58) 
RADIOACTIVE AEROSOLS/TISSUE DISTRIBUTION 

Spatial and temporal distribution of PuO2 aerosol particles 

deposited in rodent lungs by inhalation, 4:28101 (LF-58) 
RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/RADIATION HAZARDS 

Radiation release from coal-fired and nuclear power stations, 
4:26239 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
RADIOACTIVE EFFLUENTS/STACK DISPOSAL 

Critique of methods for estimating plume depletion and deposition 
of airborne radionuclides, 4:27838 (CONF-7810133-3) 

Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 

RADIOACTIVE EFFLUENTS/TRITIUM 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 

RADIOACTIVE MATERIALS/ENTRAINMENT 

Analysis of nuclear facilities for tornado-induced flow and 

reentrainment, 4:25686 (NUREG/CR-0521) 
RADIOACTIVE MATERIALS/PACKAGING 

Directory of certificates of compliance for radioactive materials 
packages. Summary report of NRC approved packages, 4:27466 
(NUREG-0383(Vol.1)(Rev. 1)) 

RADIOACTIVE PARTICULATES 
See PARTICLES 

RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 

Preliminary design and neutronic analysis of a laser fusion driven 
actinide waste burning hybrid reactor, 4:25715 

RADIOACTIVE WASTE DISPOSAL/COMPARATIVE 

EVALUATIONS 

Screening of alternative methods for the disposal of low-level 
radioactive wastes, 4:25668 (NUREG/CR-0308) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

IMPACTS 

Invitation for comment: environmental protection, 4:25678 

RADIOACTIVE WASTE DISPOSAL/HYDRAULIC 

FRACTURING 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 4. Supplement 1: Cost estimate, 
4:25657 (ANL-K-78-4238-1(Vol.4)) 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 3. Appendices, 4:25656 (ANL-K- 
78-4238-1(Vol.3)) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Geotechnical aspects of subsurface seabed disposal of high level 
radioactive wastes. Annual progress report, January-December 
1977, 4:25660 (COO-4069-1) 

RADIOACTIVE WASTE DISPOSAL/MINE DRAINING 

Interior drains for open pit disposal of uranium mill tailings, 
4:25658 (CONF-781 127-2) 


RADIOACTIVE WASTE MANAGEMENT/RESEARCH 


RADIOACTIVE WASTE DISPOSAL/RADIONUCLIDE 
MIGRATION 
Chemical Engineering Division Fuel Cycle Programs. Quarterly 
progress report, October-December 1977, 4:25607 (ANL-78-37) 
Nuclide migration in fractured or porous rock, 4:25683 (CONF- 
780902-15) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
Geotechnical aspects of subsurface seabed disposal of high level 
radioactive wastes. Annual progress report, January-December 
1977, 4:25660 (COO-4069-1) 
RADIOACTIVE WASTE DISPOSAL/RISK ASSESSMENT 
Invitation for comment: environmental protection, 4:25678 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Site suitability criteria for solidified high level waste repositories, 
4:25676 (UCID-17830 
RADIOACTIVE WASTE DISPOSAL/TRANSMUTATION 
Burning actinides in very hard spectrum reactors, 4:26438 (RLO- 
2227/T32-2) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Analysis of the geological stability of a hypothetical radioactive 
waste repository in a bedded salt formation, 4:25675 (SAND-78- 
2117C) 
Storage and disposal of radioactive waste as glass in canisters, 
4:25635 (PNL-2764) 
RADIOACTIVE WASTE FACILITIES/DESIGN 
Radioactive waste isolation, 4:25677 (Y/OWI/TM-33) 
RADIOACTIVE WASTE FACILITIES/RADIATION 
MONITORING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
RADIOACTIVE WASTE FACILITIES/RADIOACTIVE 
EFFLUENTS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
RADIOACTIVE WASTE FACILITIES/RISK ASSESSMENT 
Contributions to the risk evaluation of a high-level waste 
solidification plant, 4:25654 
RADIOACTIVE WASTE FACILITIES/SAFETY 
Analysis of the geological stability of a hypothetical radioactive 
waste repository in a bedded salt formation, 4:25675 (SAND-78- 
2117C) 
RADIOACTIVE WASTE FACILITIES/SITE SELECTION 
High level waste repository site suitability study. Status report, 
4:25669 (NUREG/CR-0578) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Evaluation of alternatives for the future of facilities at the Western 
New York Nuclear Service Center. Appendices B and C (Site 
and regional characteristics; waste exhumation), 4:25626 (ANL- 
K-78-4218-1(Vol.2)) 
Inertial confinement fusion and long-term nuclear waste 
management, 4:25714 
Rockwell Hanford Operations quarterly report, process 
technology and process development, July 1978-September 
1978 (Commercial and defense wastes), 4:25614 (RHO-LD-78-3- 
D 


) 
RADIOACTIVE WASTE MANAGEMENT/ 
DEMONSTRATION PROGRAMS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
RADIOACTIVE WASTE MANAGEMENT/EDUCATION 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
RADIOACTIVE WASTE MANAGEMENT/EVALUATION 
Evaluation of alternatives for the future of facilities at the Western 
New York Nuclear Service Center (State and NRC-licensed 
burial areas;low-level liquid waste treatment facilities), 4:25625 
(ANL-K-78-4218-1(Vol.1)) 
RADIOACTIVE WASTE MANAGEMENT/LICENSING 
Near-term prospects in nuclear regulation, 4:26695 
RADIOACTIVE WASTE MANAGEMENT/MEETINGS 
Proceedings of a public forum on environmental protection 
criteria for radioactive wastes, 4:25634 (ORP/CSD-78-2) 
RADIOACTIVE WASTE MANAGEMENT/PUBLIC OPINION 
Proceedings of a public forum on environmental protection 
criteria for radioactive wastes, 4:25634 (ORP/CSD-78-2) 
RADIOACTIVE WASTE MANAGEMENT/REGULATIONS 
Near-term prospects in nuclear regulation, 4:26695 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
ILW solidification; chemical processing of combustible solid waste 
(RADTU); acid digestion of commercial solid waste, 4:25629 
(HEDL-TME-78-73) 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 





RADIOACTIVE WASTE MANAGEMENT/RISK 


Waste management programs and capabilities within the Los 

Alamos Scientific Laboratory, 4:25631 (LA-7548-MS) 
RADIOACTIVE WASTE MANAGEMENT/RISK 

ASSESSMENT 

Risk analysis of radioactive waste management systems in 
Germany, 4:25638 

RADIOACTIVE WASTE MANAGEMENT/SOCIO- 

ECONOMIC FACTORS 

Nuclear waste: increasing scale and sociopolitical impacts, 4:25681 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 

TRU waste cyclone drum incinerator and treatment system. July- 
September 1978, 4:25643 (MLM-2575) 

Waste incineration and immobilization for nuclear facilities, April- 
September 1977, 4:25646 (RFP-2783) 

RADIOACTIVE WASTE PROCESSING/DEMETALLIZATION 

Removal of radiocobalt ion in waste water by oxine-impregnated 
activated charcoal. Part II: column experiments, 4:25648 

RADIOACTIVE WASTE PROCESSING/DIGESTION 

ILW solidification; chemical processing of combustible solid waste 
(RADTU); acid digestion of commercial solid waste, 4:25629 
(HEDL-TME-78-73) 

RADIOACTIVE WASTE PROCESSING/DRYING 
Method of treating radioactive waste (Patent), 4:25651 
RADIOACTIVE WASTE PROCESSING/ENCAPSULATION 

Chemical Engineering Division Fuel Cycle Programs. Quarterly 

progress report, October-December 1977, 4:25607 (ANL-78-37) 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 

Laboratory simulation of high-level liquid waste evaporation and 
storage, 4:25627 (CONF-781 105-65) 

RADIOACTIVE WASTE PROCESSING/FISSION PRODUCTS 

Fuel reprocessing, 4:25620 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Fuel reprocessing, 4:25620 

Krypton absorption in liquid CO2 (KALC): effects of the minor 
components Neo, CO, and Xe, 4:25644 (ORNL/TM-6270) 

RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 

RADIOACTIVE WASTES 

Pressure sintering of simulated high level radioactive wastes with 
glass powders, 4:25655 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Decontamination of plutonium from water with chitin (Patent), 
4:25650 

Fuel reprocessing, 4:25620 

Method of and apparatus for purifying fluids with radioactive 
impurities (Patent), 4:25653 

RADIOACTIVE WASTE PROCESSING/RESEARCH 

PROGRAMS 

Technical Division quarterly progress report, April 1-June 30, 
1978, 4:25630 (ICP-1178) 

RADIOACTIVE WASTE PROCESSING/SOLID WASTES 

Fuel reprocessing, 4:25620 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Contributions to the risk evaluation of a high-level waste 
solidification plant, 4:25654 

Development of glass compositions for immobilization of 
Savannah River Plant waste, 4:25641 (DP-MS-78-34) 

Fixation of Hanford alkaline radioactive waste liquors by 
conversion to glass, 4:25647 (RHO-SA-20) 

Method for avoiding malfunctions in the solidification of aqueous, 
radioactive wastes in a glass, glass ceramic or glass ceramic-like 
matrix (Patent), 4:25652 

Pressure sintering of simulated high level radioactive wastes with 
glass powders, 4:25655 

Storage and disposal of radioactive waste as glass in canisters, 
4:25635 (PNL-2764) 

Studies of concrete as a host for Savannah River Plant radioactive 
waste, 4:25642 (DP-MS-78-35) 

TRU waste cyclone drum incinerator and treatment system. July- 
September 1978, 4:25643 (MLM-2575) 

Volatilization from borosilicate glass melts of simulated Savannah 
River Plant waste, 4:25640 (DP-MS-78-13) 

Waste incineration and immobilization for nuclear facilities, April- 
September 1977, 4:25646 (RFP-2783) 

RADIOACTIVE WASTE PROCESSING/TRANSMUTATION 

Neutronic assessment of strontium-90 transmutation in fusion 
reactors, 4:25649 

Transmutation of waste actinides in thermal reactors: survey 
calculations of candidate irradiation schemes, 4:25639 (DP-1496) 

RADIOACTIVE WASTE STORAGE/CONTAINERS 
Nuclear waste storage container with metal matrix (Patent), 
4:25680 
RADIOACTIVE WASTE STORAGE/ENVIRONMENTAL 
IMPACTS 
Invitation for comment: environmental protection, 4:25678 
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RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 
Sorption and migration of radionuclides in geologic media (Quartz 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 
2746 


RADIOACTIVE WASTE STORAGE/GEOLOGY 
Research and development related to the NTS terminal waste 
storage project. Progress report, October 1-December 31, 1978, 
4:25664 (LA-7647-PR) 
RADIOACTIVE WASTE STORAGE/HEAT TRANSFER 
Theoretical temperature fields for the Stripa heater project. Vol. 
1, 4:25666 (LBL-7082-1/2) 
RADIOACTIVE WASTE STORAGE/LEACHING 
Contribution to the study of diffusion as related to the leaching of 
glasses: application to the potential risk of long-term storage, 
4:25679 (UCRL-Trans-1 1423) 
RADIOACTIVE WASTE STORAGE/PILOT PLANTS 
Waste Isolation Pilot Plant transuranic wastes experimental 
characterization program: executive summary, 4:25673 (SAND- 
78-1356) 
RADIOACTIVE WASTE STORAGE/RISK ASSESSMENT 
Invitation for comment: environmental protection, 4:25678 
RADIOACTIVE WASTE STORAGE/SLURRIES 
Laboratory simulation of high-level liquid waste evaporation and 
storage, 4:25627 (CONF-781 105-65) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Basalt Waste Isolation Program: monthly report, 4:25671 (RHO- 
BWI-78-100-AUG) 
Studies for geologic storage of radioactive waste in the southeast 
(National Waste Terminal Storage), 4:25662 (DP-MS-78-26) 
Theoretical temperature fields for the Stripa heater project. Vol. 
1, 4:25666 (LBL-7082-1/2) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
Waste Isolation Pilot Plant transuranic wastes experimental 
characterization program: executive summary, 4:25673 (SAND- 
78-1356 
RADIOACTIVE WASTES/CLASSIFICATION 
A classification system for radioactive waste disposal - what waste 
goes where. Status report on waste classification 1 October 
1977-31 May 1978, 4:25670 (PB-284234) 
RADIOACTIVE WASTES/ENVIRONMENTAL IMPACTS 
Proceedings of a public forum on environmental protection 
criteria for radioactive wastes, 4:25634 (ORP/CSD-78-2) 
RADIOACTIVE WASTES/LEACHING 
Long-term elevated temperature leaching of solid waste forms, 
4:25636 (SAND-78-2060C) 
RADIOACTIVE WASTES/MILL TAILINGS 
Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 
RADIOACTIVE WASTES/RADIATION MONITORING 
Evaluation of a gamma monitor for survey of waste for shallow 
land burial, 4:25661 (DP-1519) 
RADIOACTIVE WASTES/RECOVERY 
Engineering study for an equipment system for retrieval/handling 
of buried transuranic waste, 4:25628 (CONF-781 105-69) 
Evaluation of alternatives for the future of facilities at the Western 
New York Nuclear Service Center. Appendices B and C (Site 
and regional characteristics; waste exhumation), 4:25626 (ANL- 
K-78-4218-1(Vol.2)) 
RADIOACTIVE WASTES/RISK ASSESSMENT 
Proceedings of a public forum on environmental protection 
criteria for radioactive wastes, 4:25634 (ORP/CSD-78-2) 
RADIOACTIVITY 
See also NATURAL RADIOACTIVITY 
RADIOACTIVITY/ENVIRONMENTAL TRANSPORT 
Method for using acoustic sounder categories to determine 
atmospheric stability, 4:27750 (DP-MS-78-49) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASTRONOMY/ALGORITHMS 
Very long baseline interferometry applied to polar motion. 
relativity, and geodesy. Ph.D. thesis, 4:28228 (N-78-25703) 
RADIOASTRONOMY/RADIOMETERS 
Wide-band radiometer for the short-wavelength part of the 
millimeter range based on a superconducting point contact. 
4:27692 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
ISOTOPE DATING 
RADIOCHEMICAL ANALYSIS/DATA PROCESSING 
Minicomputer system for radiochemical analysis by coincidence 
spectrometry, 4:27319 





MAY 31, 1979 


RADIOECOLOGY/MATHEMATICAL MODELS 
Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-780133-2) 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOASSAY/DATA ANALYSIS 

The application of robust calibration to radioimmunoassay. 
Technical report, 4:28015 (AD-A-056351) 

RADIOISOTOPE BATTERIES/TECHNOLOGY ASSESSMENT 

Radioisotope thermoelectric generators of the U.S. Navy. Volume 
10. Final report 1 January 1976-1 July 1978, 4:25723 (AD-A- 
057483) 

RADIOISOTOPE GENERATORS/PERFORMANCE 

Influence of carrier strontium level and eluant volume on the 

performance of (8?Sr)-(§?Rb) biomedical generators, 4:27412 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

238 Pu fuel form processes. Monthly report, July-August 1978, 
4:25724 (DPST-78-128-7/8) 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, December 1978, 4:25725 (LA-7694-PR) 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES/BIOLOGICAL ACCUMULATION 

Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-780133-2) 

RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 

Critique of methods for estimating plume depletion and deposition 

of airborne radionuclides, 4:27838 (CONF-7810133-3) 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 

Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-780133-2) 

RADIOLOGICAL PERSONNEL/MAXIMUM PERMISSIBLE 

DOSE 

Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 

RADIOLOGICAL PERSONNEL/RADIATION INJURIES 

Radiation safety for x-ray diffraction and fluorescence analysis 

equipment. American National Standard, 4:28054 (PB-282500) 
RADIOLYSIS/G VALUE 

Yield of the O(*P) atom in the radiolysis of water by 20-MeV ?H* 

and 40-MeV ‘He, 4:27394 
RADIOMETERS 

Newly devised infrared ground scanner and its application to 

geothermal research in volcanoes, 4:26128 
RADIOMETERS/SENSITIVITY 

Wide-band radiometer for the short-wavelength part of the 
millimeter range based on a superconducting point contact, 
4:27692 

RADIOMETRIC GAGES 

Nonconventional thickness measurements, 4:27688 (CONF- 

7804 109-) 
RADIOMETRIC GAGES/DESIGN 

Beta backscatter film thickness measurement at Bendix Kansas 

City, 4:27690 (CONF-7804109-) 
RADIOMETRIC GAGES/MEETINGS 
EIVR 37 (AVIS 176) nonconventional metrology meeting at 
LLL, 4:27687 (CONF-7804109-) 
RADIOMETRIC GAGES/PERFORMANCE 
Versatile radiation gaging system, 4:27689 (CONF-7804109-) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 

(In environment.) 

Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 

RADIONUCLIDE MIGRATION/COMPARATIVE 

EVALUATIONS 

Critique of methods for estimating plume depletion and deposition 
of airborne radionuclides, 4:27838 (CONF-7810133-3) 

RADIONUCLIDE MIGRATION/COMPUTER CODES 

User’s manual for a material transport code on the Octopus 

Computer Network, 4:25684 (UCID-17986) 
RADIONUCLIDE MIGRATION/MEETINGS 

Symposium on radionuclides in marine deposits (Osaka, Japan, 

November 25, 1976), 4:27933 (KURRI-TR-154) 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BLOOD-PLASMA CLEARANCE 

Investigation of ['* F]2-fluoro-2-deoxyglucose for the measure of 
myocardial glucose metabolism, 4:28017 


RADIUM 226/LEACHING 


RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 

“Small” accelerator, radionuclide and radiopharmaceutical 
production, 4:27624 (BNL-25177) 

Cyclotron isotopes and radiopharmaceuticals. 23. Novel 
anhydrous ‘*F-fluorinating intermediates, 4:27414 

RADIOPHARMACEUTICALS/RETENTION 

Investigation of ['*F]2-fluoro-2-deoxyglucose for the measure of 

myocardial glucose metabolism, 4:28017 
RADIOPHARMACEUTICALS/UPTAKE 

Investigation of ['*F]2-fluoro-2-deoxyglucose for the measure of 

myocardial glucose metabolism, 4:28017 
RADIORESISTANCE 

See RADIOSENSITIVITY 
RADIOSENSITIVITY/COMPARATIVE EVALUATIONS 

Interspecific comparisons of the sensitivity to chromosome 
aberration production by x rays (Comparative in vitro 
radiosensitivity of leukocyte chromosomes from mice to man), 
4:28051 (CONF-781090-1) 

RADIOSENSITIVITY/GENETIC VARIABILITY 

Relative rates of repair of single-strand breaks and postirradiation 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 

RADIOSENSITIVITY/MUTATION FREQUENCY 

Radiation-induced cellular reproductive death and chromosome 
aberrations (y rays; V79B Chinese hamster cells in synchronous 
cultures), 4:28043 

RADIOSENSITIZERS/NUCLEOSIDES 

Potential radiosensitizing antiviral and anticancer pyrimidine 
nucleosides. Final report, June 1, 1974-May 31, 1978, 4:27357 
(COO-2468-4) 

RADIOWAVE RADIATION 
See also SHORT WAVE RADIATION 
RADIOWAVE RADIATION/BIOLOGICAL EFFECTS 

Biological effects of nonionizing electromagnetic radiation. 
Volume II, Number 4. A digest of current literature. Quarterly 
report March-June 1978, 4:28159 (AD-A-055569) 

RADIOWAVE RADIATION/DATA ACQUISITION SYSTEMS 

Microprocessors as a tool in determining correlation between 
sferics and tornado genesis (Sferics = atmospheric 
electromagnetic radiation in the kilohertz to UHF range), 
4:27735 (BDX-613-2122) 

RADIOWAVE RADIATION/DATA ANALYSIS 

Microprocessors as a tool in determining correlation between 
sferics and tornado genesis (Sferics = atmospheric 
electromagnetic radiation in the kilohertz to UHF range), 
4:27735 (BDX-613-2122) 

RADIUM 210/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 

4:27871 (NVO-0269-35) 
RADIUM 224/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

RADIUM 224/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

RADIUM 224/RADIATION MONITORING 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

RADIUM 226/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

RADIUM 226/DAUGHTER PRODUCTS 

Preliminary study of radium-contaminated soils, 4:27868 (LA- 
7391-MS) 

RADIUM 226/ENVIRONMENTAL TRANSPORT 

Preliminary study of radium-contaminated soils, 4:27868 (LA- 
7391-MS) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report. October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

RADIUM 226/HEALTH HAZARDS 

Preliminary study of radium-contaminated soils, 4:27868 (LA- 
7391-MS) 

RADIUM 226/LEACHING 

Rates of leaching of radium from contaminated soils: an 
experimental investigation of radium bearing soils from Port 
Hope, Ontario, 4:25685 
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RADIUM 226/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 

RADIUM 228/RADIATION MONITORING 

Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 

CR-0413) 
RADON/ADSORPTION 

Process for reducing the level of radioactivity of a stream of light 

hydrocarbons (Patent), 4:25487 
RADON/DAUGHTER PRODUCTS 

Working level screening survey of structures constructed of 

materials containing pumice. Final report, 4:27867 (PB-282446) 
RADON/RADIATION MONITORING 
Working level screening survey of structures constructed of 
materials containing pumice. Final report, 4:27867 (PB-282446) 
RADON/SCINTILLATION COUNTING 
Continuous measurement of radon for uranium mines, 4:27843 
RADON 222/ENVIRONMENTAL TRANSPORT 

Summertime nocturnal drainage flow in the San Mateo and 
Ambrosia lake air sheds of the grants basin (Data used for 
determination of **?Rn transport from local uranium 
operations), 4:27738 (LA-7628-MS) 

RADON 222/MONITORING 

Optimizing measurement sensitivity to facilitate monitoring 

environmental levels of Rn-daughter concentrations, 4:27844 
RADON 222/RADIOECOLOGICAL CONCENTRATION 

Optimizing measurement sensitivity to facilitate monitoring 

environmental levels of Rn-daughter concentrations, 4:27844 
RAIN 
See also ACID RAIN 
Rain scavenging of tritiated water (HTO): a field experiment and 
theoretical considerations, 4:27845 
RAIN WATER/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
RAIN WATER/SOLAR DISTILLATION 
Integration of solar stills into minimum cost dwellings for arid 
areas, 4:26062 (CONF-730747-(E)) 
RANCE POWER PLANT/SPECIFICATIONS 
Power from the tides, 4:26152 
RAPID TRANSIT SYSTEMS/DESIGN 
Planning and design of rapid transit facilities, 4:26959 (PB-282600) 
RAPID TRANSIT SYSTEMS/PLANNING 
Planning and design of rapid transit facilities, 4:26959 a 
RARE EARTH ALLOYS/ANTIFERROMAGNETIS 
Heisenberg exchange in heavy rare-earth alloys, 4: 2172 
RARE EARTH ALLOYS/FERROMAGNETISM 
Heisenberg exchange in heavy rare-earth alloys, 4:27172 
RARE EARTH ALLOYS/ORDER-DISORDER 
TRANSFORMATIONS 
Heisenberg exchange in heavy rare-earth alloys, 4:27172 
RARE EARTH COMPOUNDS/SOLUBILITY 

Investigation of solubility of cesium, strontium, barium, rare-earth, 
uranium and americium fluorides in acid nitrosyl] fluoride 
(NOFx3HF), 4:25619 

RARE EARTH COMPOUNDS/SUPERCONDUCTIVITY 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
EUROPIUM 
LANTHANUM 
SAMARIUM 
TERBIUM 
YTTERBIUM 
RARE EARTHS/ANTIFERROMAGNETISM 
Heisenberg exchange in heavy rare-earth alloys, 4:27172 
RARE EARTHS/FERROMAGNETISM 
Heisenberg exchange in heavy rare-earth alloys, 4:27172 
RARE EARTHS/ION COLLISIONS 
Continuous spectra emitted by particles knocked out by ion beams 
from metal targets, 4:28256 
RARE EARTHS/ORDER-DISORDER TRANSFORMATIONS 
Heisenberg exchange in heavy rare-earth alloys, 4:27172 
RARE EARTHS/SOLVENT EXTRACTION 

Predictive thermodynamic model for the distribution coefficients 
of neodymium in the Nd(N0Os3)s-HN0O3;-H20-1 M HDEHP- 
AMSCO liquid-liquid extraction system, 4:27078 

RATE STRUCTURE/MARGINAL-COST PRICING 

Devices for electric utility rate design under transition towards 

time of use marginal-cost pricing, 4:26794 
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RATS 
Influence of particle size on early distribution and retention 
patterns for inhaled, relatively insoluble particles, 4:28098 (LF- 


58) 
RATS/LUNGS 
Lung volumes and pressure-volume relationships of rats and 
hamsters, 4:28030 (LF-58) 
RATS/RADIONUCLIDE KINETICS 
Deposition, retention, and dosimetry of inhaled ruthenium 
aerosols, 4:28099 (LF-58) 

Fractional energy absorption from beta-emitting particles in the 
rat lung (Inhalation of '**Ce aerosols), 4:28100 (LF-58) 
Influence of high specific activity on radiation dose patterns 

following inhalation of transuranic aerosols by laboratory 
animals, 4:28102 (LF-58) 
Repeated inhalation exposure of rats to aerosols of '**CeOs. I, 
4:28086 (LF-58) 
RATS/RESPIRATORY SYSTEM 
Toxicity of H2SO, aerosols to CD-1 mice and Fischer-344 rats, 
4:28152 (LF-58) 
RAYLEIGH-TAYLOR INSTABILITY/MAGNETIC FIELDS 
Magnetic field generation by the Rayleigh-Taylor instability, 
4:28489 
RAYON/COMPARATIVE EVALUATIONS 
Properties of commercial fibers used for filament-wound 
composites, 4:27272 (UCID-17873) 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also ATWS 
BLOWDOWN 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/BIBLIOGRAPHIES 
Annotated bibliography of safety-related events at boiling-water 
nuclear power plants as reported in 1977, 4:26587 (NUREG/ 
CR-0462) 
REACTOR ACCIDENTS/MEETINGS 
Nuclear reactor safety heat transfer (BWR; PWR; LMFBR), 
4:26606 


REACTOR ACCIDENTS/MOLTEN METAL-WATER 
REACTIONS 
R-22 vapor explosions, 4:26611 
REACTOR ACCIDENTS/RADIATION HAZARDS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MWt Phase 2A interim studies (PWR), 4:26320 (BA W-1508) 
REACTOR ACCIDENTS/RADIOACTIVE AEROSOLS 
Nucleation and capture of condensible airborne contaminants in an 
aqueous scrubbing system (LMFBR), 4:26566 (HEDL-TME-78- 
82 


REACTOR ACCIDENTS/RADIOACTIVITY TRANSPORT 
Fission product transport analysis. Quarterly progress report, 
October 1-December 31, 1977 (LWR), 4:26584 (NUREG/CR- 
0248) 
REACTOR ACCIDENTS/RISK ASSESSMENT 
Accident consequence model of the German safety study, 4:26537 
(AED-Conf-77-352-004) 
REACTOR ACCIDENTS/STRESSES 
Technical bases for the SRSS method of combining dynamic 
responses (BWR), 4:26312 
REACTOR CHARGING MACHINES/BEARINGS 
Nuclear fuel handling grapple carriage with self-lubricating 
bearing (Patent), 4:26461 
REACTOR CHARGING MACHINES/DESIGN 
Industrial technique (Patent; PWR), 4:26329 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR SAFETY FUSES 
Materials requirements for Canada’s nuclear power program, 
4:26354 


REACTOR COMPONENTS/DESIGN 
Reactor Development Program. Progress report (LMFBR), 
4:26541 (ANL-RDP-75) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Methodology for combining dynamic responses, 4:26581 
(NUREG-0484) 
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REACTOR COMPONENTS/TRIBOLOGY 

Experimental parameter investigations on the tribological 

behavior of Stellite 6 in liquid sodium, 4:26393 
REACTOR COMPONENTS/WELDED JOINTS 

Delta-ferrite transformations in a type 316 weld metal, 4:26447 
(CEGB/RD/B/N-159/77) 

Inspection of nuclear reactor welding by acoustic emission. Final 
report, November 1974-November 1977, 4:26450 (NUREG/ 
CR-0461) 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
REACTOR CONTROL SYSTEMS/DESIGN 
Control system for boiling-water reactor (Patent), 4:26486 
REACTOR CONTROL SYSTEMS/RELIABILITY 

Method of reliability analysis of control systems for nuclear power 

plants, 4:26489 
REACTOR CONTROL SYSTEMS/REMOTE MULTIPLEXING 

SYSTEMS 

Reducing cabling cost and complexity with remote multiplexing 
or distributed control in nuclear power stations (CANDU), 
4:26488 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 


SHROUDS 
REACTOR COOLING SYSTEMS/GETTERS 
Breakthrough curve of H2-Ti-sponge adsorption system, 4:26352 
REACTOR COOLING SYSTEMS/HYDRAULICS 
Velocity distributions and turbulence intensities at tubesheets in a 
two-pass condenser model, 4:26466 
REACTOR COOLING SYSTEMS/PIPES 
Investigation and evaluation of stress-corrosion cracking in piping 
of light water reactor plants, 4:26299 (NUREG-0531) 
REACTOR COOLING SYSTEMS/RADIATION MONITORING 
Apparatus for measuring a concentration of radioactivity, 4:26463 
REACTOR COOLING SYSTEMS/STRESS CORROSION 
Investigation and evaluation of stress-corrosion cracking in piping 
of light water reactor plants, 4:26299 (NUREG-0531) 
REACTOR COOLING SYSTEMS/TURBULENT FLOW 
Velocity distributions and turbulence intensities at tubesheets in a 
two-pass condenser model, 4:26466 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Sampling practices and analytical techniques used in the 
monitoring of steam and water in CEGB nuclear boilers, 
4:26337 
REACTOR CORE DISRUPTION/ENERGY YIELD 
Multiphase transients with coolant and core materials in LMFBR 
core disruptive accident energetics evaluations. Technical 
report, 4:26595 (PB-283231) 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
LMFBR Aerosol Release and Transport Program. Quarterly 
progress report, July-September 1978, 4:26588 (NUREG/CR- 
0482) 


REACTOR CORE DISRUPTION/HEAT TRANSFER 
Heat and mass transport processes of a horizontal melting or 
decomposing layer under a molten pool (BWR; PWR; 
LMFBR), 4:26612 
REACTOR CORE DISRUPTION/MASS TRANSFER 
Heat and mass transport processes of a horizontal melting or 
decomposing layer under a molten pool (BWR; PWR; 
LMFBR), 4:26612 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Analysis of hypothetical LMFBR whole-core accidents in the 
USA, 4:26546 (CONF-781022-31) 
REACTOR CORE DISRUPTION/REACTIVITY 
COEFFICIENTS 
Neutronic analysis of LMFBRs during severe core disruptive 
accidents, 4:26594 (ORNL/CSD-35) 
REACTOR CORE RESTRAINTS/DESIGN 
Nuclear core positioning system (Patent; LMFBR), 4:26394 
REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
Development and preliminary verification of CORTAC-3D 
(LMFBR), 4:26374 (GEFR-00396) 
REACTOR CORES/DESIGN 
Core reactor and method of operating same (Patent; pebble bed 
reactors), 4:26348 
Rotating safety drum nuclear reactor (Patent; HTGR), 4:26349 
REACTOR CORES/ENGINEERING 
Core engineering. Sixty-seventh quarterly report, May-July 1978 
(LMFBR; FFTF), 4:26378 (GEFR-10028-67) 


REACTOR LICENSING/PLANNING 


REACTOR CORES/SPECIFICATIONS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MWt Phase 2A interim studies (PWR), 4:26320 (BA W-1508) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Review of modifications performed to core monitoring systems 
related to core reloading (BWR; PWR), 4:26292 (BNL- 
NUREG-24902) 
REACTOR FUELING/COMPUTER CODES 
PELLET: a computer routine for modeling pellet fueling in 
tokamak plasmas, 4:28541 (ORNL/TM-6549) 
REACTOR FUELING/EFFICIENCY 
Balance-of-plant outage availability study. Phase I. Extension 
report (PWR), 4:26321 (COO-4068-24) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Model of a fission counter system for optimizing performance at 
high gamma dose rates (LMFBR), 4:27638 (ORNL/TM-6408) 
Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design. 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 
REACTOR INSTRUMENTATION/DESIGN 
Reactor Development Program. Progress report (LMFBR), 
4:26541 (ANL-RDP-75) 
REACTOR INSTRUMENTATION/RESEARCH PROGRAMS 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:27629 (ORNL- -5482) 
REACTOR INTERNALS 
Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 
Fluid forces on rods vibrating in finite length annular regions 
(LMFBR), 4:26359 (ANL-CT-79-3) 
REACTOR KINETICS 
Critical experiments and analysis. Twenty-eighth quarterly report, 
July-September 1978 (LMFBR), 4:26379 (GEFR-13771-28) 
Software for the computized neutron data library of the 
SOKRATOR system, 4:26434 (INIS-mf-4043) 
REACTOR KINETICS/CALCULATION METHODS 
Implicit and explicit higher order perturbation methods for 
nuclear reactor analysis, 4:26444 
REACTOR KINETICS/COMPUTER CODES 
User's guide for the JULIET module of the FORSS sensitivity 
and uncertainty analysis code system, 4:28419 (ORNL/TM- 


6594) 
REACTOR KINETICS/DATA PROCESSING 
Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 (HEDL-SA-1616-FP) 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Symmetrized neutron transport equation and the fast Fourier 
transform method, 4:26445 
Transport and reactor theory. Progress report, July 1-September 
30, 1978, 4:26435 (LA-7554-PR) 
REACTOR KINETICS/NONLINEAR PROBLEMS 
Exact statistical analysis of nonlinear dynamic power reactor 
models by the Fokker-Planck method. Part II. Reactor with on- 
off control, 4:26439 
REACTOR KINETICS/TWO-DIMENSIONAL 
CALCULATIONS 
Exact statistical analysis of nonlinear dynamic power reactor 
models by the Fokker-Planck method. Part III. Reactor with 
temperature feedback, 4:26440 
REACTOR LATTICE PARAMETERS 
Realization of generalized perturbation theory for the calculation 
of efficiencies of neutron cross sections with respect to fraction- 
linear reactor functionals in the two-dimensional geometry, 
4:26432 (INIS-mf-4043) 
Relation of nuclear data errors to calculation ones for the case of 
reactor parameter prediction, 4:26433 (INIS-mf-4043) 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/BUCKLING 
Complex buckling modes in asymmetric cell lattices, 4:26442 
REACTOR LATTICES/NEUTRON FLUX 
Approximate solutions of the two-dimensional integral transport 
equation by collision probability methods (Interface current 
formalism), 4:28416 (CEA-CONF-3952) 
REACTOR LATTICES/NEUTRON TRANSPORT THEORY 
Approximate solutions of the two-dimensional integral transport 
equation by collision probability methods (Interface current 
formalism), 4:28416 (CEA-CONF-3952) 
REACTOR LICENSING/PLANNING 
Preliminary statement on general policy for rulemaking to 
improve nuclear power plant licensing, 4:26415 (NUREG-0499) 





REACTOR LICENSING/RECOMMENDATIONS 


REACTOR LICENSING/RECOMMENDATIONS 

Preliminary statement on general policy for rulemaking to 

improve nuclear power plant licensing, 4:26415 (NUREG-0499) 
REACTOR LICENSING/REGULATIONS 

Steam electric power plant review manual, 4:26417 (PB-282620) 

Steam electric power plant review manual. Appendices, 4:26418 
(PB-282621) 

REACTOR LICENSING/SPECIFICATIONS 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 2, 4:26401 
(NTISUB/B/201-002-R4) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 6.5.3, 4:26405 
(NTISUB/B/201-006-R4) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Reviision No. 1 to Section Appendix 8-A, 
4:26410 (NTISUB/B/201-008-R3) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 15, 4:26411 
(NTISUB/B/201-015-R3) 

Standard review plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 5.4.7, 4:26404 
(NTISUB/B/201-005-R4) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to section 6, 4:2 
(NTISUB/B/201-006-R5) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 6, 4:26407 
(NTISUB/B/201-006-R6) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 2 to Section 6, 4:26408 
(NTISUB/B/201-006-R7) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 15, 4:26412 
(NTISUB/B/201-015-R4) 

REACTOR MAINTENANCE/EFFICIENCY 
Balance-of-plant outage availability study. Phase I. Extension 
report (PWR), 4:26321 (COO-4068-24) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 

Materials requirements for Canada’s nuclear power program, 

4:26354 
REACTOR MATERIALS/COMPARATIVE EVALUATIONS 

Core performance evaluation of advanced Clad/Duct alloys (D9; 
D11; M813; PE16; D21; D25; D66; INC706; D68; HT9; D57), 
4:26376 (GEFR-00406 

REACTOR MATERIALS/CORROSION PROTECTION 

Corrosion of steel tendons used in prestressed concrete pressure 

vessels, 4:27193 (CONF-781232-1) 
REACTOR MATERIALS/CRACKS 

Crack growth in Types 304 and 316 stainless steel under 
prototypic LMFBR primary piping conditions, 4:26387 
(WARD-CG-3045-3) 

REACTOR MATERIALS/CREEP 
—— — in zircaloy-4 at LWR temperatures, 4:27120 (COO- 
172-23) 

In-reactor creep of Zr-2.5Nb fuel cladding (CANDU), 4:26355 

More efficient creep ratcheting bounds (LMFBR), 4:26384 
(ORNL/Sub-7322/1) 

Nonlinear plasticity model for structural alloys at elevated 
temperature (LMFBR), 4:27126 (ORNL/TM-6582) 

REACTOR MATERIALS/FATIGUE 

Low cycle fatigue behavior of Types 304 and 316 stainless steel 

tested in sodium at 550°C, 4:26395 
REACTOR MATERIALS/FRACTURE PROPERTIES 

Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:27123 (NUREG/CR-0518) 

Fracture toughness of fabrication welds investigated by 
tans methods (BWR; PWR), 4:26294 (CONF- 780732- 


Mechanical properties test matrices on type 316 stainless steel and 
2 1/4 Cr-1 Mo steel for U.S. Department of Energy Breeder 
Reactor Program, 4:26383 (ORNL/BRP-78/3) 
REACTOR MATERIALS/HEAT TRANSFER 
Continuum theory for localized heating in granular materials, 
4:27284 (SAND-78-1436C) 
REACTOR MATERIALS/MATERIALS TESTING 
Materials and material testing, 4:26464 
REACTOR MATERIALS/OXIDATION 
Some studies of the effect of thermal and radiolytic oxidation on 
p> a ae small angle scattering from nuclear graphites, 
:2635 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Swelling of types-304, -316, and -321 stainless steels at high 
fluences in EBR-II (LMFBR), 4:26370 (GEFR-00062) 
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REACTOR MATERIALS/PLASTICITY 

Nonlinear plasticity model for structural alloys at elevated 

temperature (LMFBR), 4:27126 (ORNL/TM-6582) 
REACTOR MATERIALS/RESEARCH PROGRAMS 

Advanced gas cooled nuclear reactor materials evaluation and 
development program. Progress report, April 1-June 30, 1978, 
4:26429 (COO-2975-22) 

REACTOR MATERIALS/STANDARDS 

Stainless steel welding rods and bare electrodes (ASME SFA-5,9 

with additional requirements), 4:26420 (RDT-M-1-2T(10-78)) 
REACTOR MATERIALS/TENSILE PROPERTIES 

Mechanical properties test matrices on type 316 stainless steel and 
2 1/4 Cr-1 Mo steel for U.S. Department of Energy Breeder 
Reactor Program, 4:26383 (ORNL/BRP-78/3) 

REACTOR MATERIALS/WELDABILITY 

Austenitic stainless steel-to-ferritic steel transition joint welding 

for elevated temperature service, 4:27117 (CONF-781068-1) 
REACTOR NOISE 

Classification of noise spectra in nuclear power plant diagnostics, 
4:26437 (RISLEY-Trans-3114) 

REACTOR NOISE/CALCULATION METHODS 

Exact statistical analysis of nonlinear dynamic power reactor 
models by the Fokker-Planck method. Part II. Reactor with on- 
off control, 4:26439 

REACTOR NOISE/DATA ANALYSIS 

Noise source estimation of boiling water reactor power fluctuation 

by autoregression, 4:26310 
REACTOR OPERATION/AVAILABILITY 

Analyzing availability and readiness using transfer function models 
and cross spectral analysis. Scientific report, 4:26284 (AD-A- 
055724) 

REACTOR OPERATION/DATA 

Licensed operating reactors. Operating units status report, data as 
of 30 Nov. 78 (U.S. commercial units), 4:26413 (NUREG- 
0020(Vol.2)(No. 12)) 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 

Near-term prospects in nuclear regulation, 4:26695 

Reactor Development Program. Progress report (LMFBR), 
4:26541 (ANL-RDP-75) 

Selected problems and results of the transient event and reliability 
analyses for the German safety study, 4:26535 (AED-Conf-77- 
352-002) 

Survey of the state of the German safety study, 4:26534 (AED- 
Conf-77-352-001) 

REACTOR SAFETY/BIBLIOGRAPHIES 

Bibliography of microfiched foreign reports distributed under the 
NRC Reactor Safety Research Foreign Technical Exchange 
Program, 1975-1977, 4:26589 (NUREG/CR-0487) 

REACTOR SAFETY/DATA COMPILATION 

NRC/RSR Data Bank Program description, 4:26592 (NUREG/ 
CR-0544) 

REACTOR SAFETY/LEGAL ASPECTS 

Judicial aspects in risk assessment, 4:26538 (AED-Conf-77-352- 
006 


) 
REACTOR SAFETY/RESEARCH PROGRAMS 
Nuclear reactor safety. Quarterly progress report, July 1- 
September 30, 1978 (BWR; PWR; HTGR; LMFBR; GCFR), 
4:26590 (NUREG/CR-0522) 
Task Action Plans for generic activities: Category A, 4:26579 
(NUREG-0371) 
REACTOR SAFETY FUSES/DESIGN 
Self-actuated shutdown system for a commercial size LMFBR. 
Final report, 4:26482 (EPRI-NP-846) 
= — safety device for a nuclear reactor (Patent; PWR), 


REACTO OR SITES/ENVIRONMENTAL IMPACTS 
Steam electric power plant review manual, 4:26417 (PB-282620) 
Steam electric power plant review manual. Appendices, 4:26418 
(PB-282621) 
REACTOR SITES/FEASIBILITY STUDIES 
Feasibility of a nuclear siting policy based on the expansion of 
existing sites (USA), 4:26491 (ORAU/IEA-78-19(R)) 
REACTOR VESSELS 
Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 
REACTOR VESSELS/DESIGN 
Liquid metal cooled nuclear reactor (Patent), 4:26396 
READOUT SYSTEMS/DESIGN 
Derivative parameter computer for gas well logging (Patent), 
4:27722 
Position-sensitive gas proportional chambers, 4:27650 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
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RECTISOL PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
asification technology. Volume II. Appendices A-F, 4:25182 
PA-600/7-77-125b) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/ENVIRONMENTAL IMPACTS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
REFRACTORIES/CORROSION 
Chemical and physical stability of refractories for use in coal 
gasification. Second annual progress report, May 1, 1977-April 
30, 1978, 4:25177 (COO-2904-8) 
REFRACTORIES/CORROSION RESISTANCE 
Acoustic emission monitoring of degradation in monolithic 
refractories, 4:27269 
Chemical and physical stability of refractories for use in coal 
gasification. Second annual progress report, May 1, 1977-April 
30, 1978, 4:25177 (COO-2904-8) 
REFRACTORIES/CRACKS 
Acoustic emission monitoring of degradation in monolithic 
refractories, 4:27269 
REFRACTORIES/EVALUATION 
Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 
REFRACTORIES/HEAT TRANSFER 
Study of heat transfer through refractory lined gasifier vessel 
walls. Quarterly progress report, April-June 1978, 4:25192 (FE- 
2210-29) 
REFRACTORIES/MATERIALS TESTING 
Chemical and physical stability of refractories for use in coal 
gasification. Second annual progress report, May 1, 1977-April 
30, 1978, 4:25177 (COO-2904-8 
REFRIGERANTS/COMPARATIVE EVALUATIONS 
Experimental investigation of refrigerant-carrier fluid pairs for 
solar powered air conditioning applications, 4:25965 (CONF- 
7606138-) 
REFRIGERANTS/THERMODYNAMIC PROPERTIES 
Application of refrigerant mixtures in refrigerators and heat 
pumps (In German), 4:26850 (AED-CONF-77-405-005) 
Refrigerants for heat pumps (In German), 4:27437 (AED-CONF- 
77-263-010) 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/OPERATION 
— household refrigerators, 4:26903 (CONF- 
REFRIGERATING MACHINERY/WASTE HEAT 
Facility for utilization of waste heat produced by cryogenic 
ee. in households (Patent), 4:26940 
IGERATORS/AEROSOLS 
Principles, calibration, and process experience for a new laser 
aerosol detector system, 4:27698 (BNL-25018) 
REFRIGERATORS/COMPRESSORS 
New approach to improved-efficiency compressors for household 
refrigerators and freezers, 4:26899 (CONF-780238- 
New concept for improved-efficiency compressors for household 
refrigerators and freezers, 4:26900 (CONF-780238-) 
REFRIGERATORS/DEMONSTRATION PROGRAMS 
Development and demonstration of a high-efficiency refrigerator- 
freezer, 4:26902 (CONF-780238-) 
REFRIGERATORS/ENERGY CONSERVATION 
Installation and operation of refrigerating plant, 4:26985 
REFRIGERATORS/ENERGY EFFICI CIENCY 
Development and demonstration of a high-efficiency refrigerator- 
freezer, 4:26902 (CONF-780238-) 
REFRIGERATORS/OPERATION 
9 household refrigerators, 4:26903 (CONF- 
REFRIGERATORS/PERFORMANCE 
Hidden properties of refrigerators, 4:26904 (CONF-780238-) 
Household refrigerator and food-freezer performance 
characteristics, 4:26901 (CONF-780238-) 
REFRIGERATORS/REFRIGERANTS 
Application of refrigerant mixtures in refrigerators and heat 
= i (In German), 4:26850 (AED-CONF-77-405-005) 


See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


RESEARCH PROGRAMS 


Some potential strategies for the recovery and reduction of 
municipal solid waste, 4:27015 
REGENERATORS/MATERIALS 
= ae testing Sis N, turbine components at Mercedes- 
Benz, 4:27035 
REGENER ATORS/PERFORMANCE TESTING 
Designing and testing SisN, turbine components at Mercedes- 
Benz, 4:27035 
REGGE TRAJECTORIES/RENORMALIZATION 
Topics in dual models and extended solutions (Infinities), 4:28339 
REGION I 
See NORTH ATLANTIC REGION 
REGION IX 
See WESTERN REGION 
REGION V 
See GREAT LAKES REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REINFORCED PLASTICS/TENSILE PROPERTIES 
Some interesting mechanical behaviors of fiber composite 
materials, 4:27279 (UCRL-80908) 
RELATIVITY THEORY 
See also GENERAL RELATIVITY THEORY 
Very long baseline interferometry applied to polar motion, 
relativity, and geodesy. Ph.D. thesis, 4:28228 (N-78-25703) 
RELATIVITY THEORY/FOUR-DIMENSIONAL 
CALCULATIONS 
ae flat four-dimensional world pictures and clock systems, 
4:28440 


REMOTE HANDLING/COST 
Optimized spent fuel storage and shipping systems (LMFBR), 
4:26373 (GEFR-00394 
REMOTE HANDLING/OPTIMIZATION 
Optimized spent fuel storage and shipping systems (LMFBR), 
4:26373 (GEFR-00394 
REMOTE MULTIPLEXING SYSTEMS/COST 
Reducing cabling cost and complexity with remote multiplexing 
or distributed control in nuclear power stations (CANDU), 
4:26488 
REMOTE SENSING 
Ambient air quality monitoring, 4:27822 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
TIDAL POWER 
WAVE POWER 
WIND POWER 
What energy strategy is there to adopt, 4:26761 
RENEWAB i ENERGY SOURCES/EVALUATION 
—— of renewable energy sources for the future energy 
supply to the Federal Republic of Germany, 4:26819 
RENEWABLE ENERGY SOURCES/RESEARCH PROGRAMS 
Program for energy research and technologies, 1977-1980. Annual 
report 1977 on efficient uses of energy, fossil sources of primary 
energy, and new sources of energy, 4:26694 
RENEWABLE ENERGY SOURCES/TEXAS 
— er of energy for agriculture, 4:26825 (CONF- 
REPROCESSING 
See also PUREX PROCESS 
THOREX PROCESS 
Plutonium, proliferation, and the price of reprocessing, 4:26699 
REPROCES: webdesign 
Near-term ts in rar regulation, 4:26695 
REPROCES: IN /REGULATIONS 
Near-term rat in nuclear regulation, 4:26695 
REPROCESSI 
Proposed eocte te ala Raschig ring standard to low enriched 
uranium fuels (Neutron absorber rings for fissile solutions), 


4:25617 
REPRODUCTION/BIOLOGICAL EFFECTS 
Effects of age, season, and reproductive activity on hemograms of 
female Hereford cattle, 4:28036 
REPRODUCTION/TEMPERATURE EFFECTS 
—— of — Am pyc to thermal stress. IT. 
mpletion 8110 (PB-281831) 
REPUBL COF NA 
See TAIWAN 
REPUBLIC OF KOREA/FOSSIL-FUEL POWER PLANTS 
The 3X400 MW steam power station at Ulsan in the republic of 
Korea, 4:26184 
RESEARCH PROGRAMS 
See also DEMONSTRATION PROGRAMS 





RESEARCH PROGRAMS/DIRECTORIES 


RESEARCH PROGRAMS/DIRECTORIES 
New Zealand Directory of Energy Researchers, 4:26689 (NP- 


23453) 
RESEARCH PROGRAMS/GRANTS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
RESEARCH PROGRAMS/TECHNOLOGY UTILIZATION 
Rates of induced technology from investments in research and 
development, 4:26692 
RESERVOIR ROCK/EVALUATION 
Surprising productivity from low-resistivity sands, 4:25358 
RESERVOIR ROCK/OIL SATURATION 
Study of appraisable wells of the Uzen field, 4:25412 
RESERVOIR ROCK/SEISMIC SURVEYS 
Mechanism of forming stress in foci of man-made earthquakes, 
4:25375 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 


HOUSES 
RESIDENTIAL BUILDINGS/ARCHITECTURE 
Climate, architecture, and energy conservation, 4:26925 
RESIDENTIAL BUILDINGS/ECONOMICS 
Economics of solar heating systems, 4:26036 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Climate, architecture, and energy conservation, 4:26925 
Economic tradeoffs between active and passive solar heating and 
energy conservation on residential buildings, 4:25854 
Residential energy management, 4:26945 
Selected energy conservation options for the home: options, 
expenses, and savings, 4:26936 
RESIDENTIAL BUILDINGS/HEAT PUMPS 
Heat exchangers in the roof, 4:26943 
RESIDENTIAL BUILDINGS/HEATING SYSTEMS 
Is nothing but floor heating suitable for lower fuel temperatures, 


4:26941 
RESIDENTIAL BUILDINGS/HOT WATER 
Facility for utilization of waste heat produced by cryogenic 
processes in households (Patent), 4:26940 
RESIDENTIAL BUILDINGS/PASSIVE SOLAR HEATING 
SYSTEMS 
Earth-air heat exchanger, 4:25991 
Observations of a solar residence: lessons from a first experience, 
4:26017 
Space heating with indirect sunlight, 4:26014 
RESIDENTIAL BUILDINGS/SOLAR CELL ARRAYS 
Integrated solar electric-utility system for a residence using load 
management, 4:25916 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Barriers and incentives to the commercialization of solar energy 
for residential domestic hot water and space heating: an in depth 
assessment by solar consumers, 4:26030 
Economic tradeoffs between active and passive solar heating and 
energy conservation on residential buildings, 4:25854 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 
Barriers and incentives to the commercialization of solar energy 
for residential domestic hot water and space heating: an in depth 
assessment by solar consumers, 4:26030 
RESIDENTIAL BUILDINGS/SPACE HEATING 
Domestic heating with heat pumps and the earth as heat source, 
4:26942 
Heat exchangers in the roof, 4:26943 
RESIDENTIAL BUILDINGS/STOVES 
Household-range energy-efficiency improvements, 4:26896 
(CONF-780238-) 
RESIDENTIAL BUILDINGS/THERMAL INSULATION 
Residential energy management, 4:26945 
RESIDENTIAL BUILDINGS/VENTILATION 
Energy conservation through optimal kitchen-range-hood design, 
4:26894 (CONF-780238-) 
RESIDENTIAL BUILDINGS/WATER HEATERS 
Water heating with gas, 4:26935 
RESIDENTIAL SECTOR/APPLIANCES 
Proceedings of the conference on major home appliances for 
energy conservation, 4:26889 (CONF-780238-) 
RESIDENTIAL SECTOR/BLACKOUTS 
Survey of disruption and consumer costs resulting from a major 
residential power outage, 4:26809 (ANL/EES-TM-29) 
RESIDENTIAL SECTOR/ELECTRIC APPLIANCES 
Electric energy usage in the home: a predictive model, 4:26917 
(CONF-780238-) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Proceedings of the conference on major home appliances for 
energy conservation, 4:26889 (CONF-780238-) 
Project Conserve in Illinois, 4:26737 
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RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

ORNL residential energy use model (Energy and direct economic 
effects of alternative conservation strategies), 4:26918 (CONF- 
780238-) 

RESIDENTIAL SECTOR/GAS APPLIANCES 

Appliance energy conservation through the application of 

electric-ignition systems, 4:26920 (CONF-780238-) 
RESIDENTIAL SECTOR/HEAT PUMPS 
Research and development of a heat-pump water heater. Volume 
2. R and D task reports, 4:26709 (ORNL/Sub-7321/2) 
RESIDENTIAL SECTOR/HEATING OILS 
Residential energy uses (1950, 1960, 1970), 4:26944 
RESIDENTIAL SECTOR/HEATING SYSTEMS 
Assessment of retrofit automatic vent dampers for residential 
heating systems, 4:26919 (CONF-780238-) 
RESIDENTIAL SECTOR/POPULATION DENSITY 
Relevance of density controls, 4:26673 
RESIDENTIAL SECTOR/WASTE DISPOSAL 
Alternative waste systems: bibliography, 4:27014 
RESIDENTIAL SECTOR/WATER HEATERS 

Research and development of a heat-pump water heater. Volume 

2. R and D task reports, 4:26709 (ORNL/Sub-7321/2) 
RESIDENTIAL SECTOR/WATER REQUIREMENTS 

Source, use, and disposition of water in florida, 1975, 4:26687 (PB- 
284126) 

RESIDUAL FUELS/COMBUSTION 

Advanced oil processing/utilization environmental engineering: 
EPA program status report, 4:25418 (PB-282089) 

RESIDUAL FUELS/DESULFURIZATION 

Method for the production of fuel or heating oil (Patent), 4:25437 
RESIDUAL FUELS/HYDROGENATION 

Method for the production of fuel or heating oil (Patent), 4:25437 
RESIDUAL FUELS/PROCESSING 

Advanced oil processing/utilization environmental engineering: 

EPA program status report, 4:25418 (PB-282089) 
RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUAL POWER 

Effects of the depletion and buildup of fissile nuclides and of 73°U 
fast fissions on fission product decay power, 4:26302 (NUREG/ 
CR-0404 

RESIDUES 
See also ASHES 
RESIDUES/CARBONIZATION 

Pressurized carbonization of coal liquefaction by-product 
materials: Fluor Advanced Liquefaction and Parsons’ POGO 
processes, 4:25243 (ORNL/TM-6452) 

RESIDUES/COKING 

EDS coal liquefaction process development phase IV. Quarterly 
technical — report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 

RESIDUES/GASIFICATION 

EDS coal liquefaction process development phase IV. Quarterly 
technical progress report January 1-March 31, 1978, 4:25240 
(FE-2893-12) 

Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of SRC-II vacuum flash drum 
bottoms, 4:25195 (FE-2247-14) 

Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of vacuum tower bottoms 
from the Exxon Donor Solvent Coal Liquefaction Process, 
4:25196 (FE-2247-15) 

RESIDUES/HEAT TREATMENTS 

Processing of centrifuged solids from liquefied coal, 4:25246 

(PETC/RI-78/1) 
RESIDUES/PYROLYSIS 

Pressurized carbonization of coal liquefaction by-product 
materials: Fluor Advanced Liquefaction and Parsons’ POGO 
processes, 4:25243 (ORNL/TM-6452) 

Processing of centrifuged solids from liquefied coal. 4:25246 
(PETC/RI-78/1) 

RESIDUES/USES 

Environmental assesment of solid residues from fluidized-bed fuel 
processing. Final report November 1975-December 1977. 
4:25272 (PB-282940) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESOURCE DEPLETION/MATHEMATICAL LOGIC 
Forgotten fundamentals of the energy crisis. 4:26772 
RESOURCE DEVELOPMENT/PLANNING 

Environment. property. and community participation in Australia, 

4:26684 
RESOURCES 

See also GEOTHERMAL RESOURCES 
RESOURCES/RESOURCE DEPLETION 


Forgotten fundamentals of the energy crisis. 4:26772 
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RESPIRATORS/MAINTENANCE 

Testing program for mining coal in an oxygen free atmosphere. 

Vol. II. Appendices. Final report, 4:25285 (PB-282752) 
RESPIRATORS/MANUALS 

Testing program for mining coal in an oxygen free atmosphere. 

Vol. II. Appendices. Final report, 4:25285 (PB-282752) 
RESPIRATORS/PERFORMANCE TESTING 

Testing program for mining coal in an oxygen free atmosphere. 

Vol. II. Appendices. Final report, 4:25285 (PB-282752) 
RESPIRATORS/SPECIFICATIONS 

Testing program for mining coal in an oxygen free atmosphere. 

Vol. II. Appendices. Final report, 4:25285 (PB-282752) 
RESPIRATORY EQUIPMENT 

See RESPIRATORS 
RESPIRATORY SYSTEM 

See also LUNGS 
RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 

Effects of sulfuric acid and histamine aerosols on pulmonary 
function of guinea pigs, 4:28151 (LF-58) 

Toxicity of H2SO, aerosols to CD-1 mice and Fischer-344 rats, 
4:28152 (LF-58) 

RESPIRATORY TRACT CELLS/BIOCHEMICAL REACTION 

KINETICS 

Early damage indicators in the lung. II. Biochemical and 
cytological response of the lung to lavage with metal salts, 
4:28141 (LF-58) 

RESPIRATORY TRACT CELLS/CELL DIVISION 

Stimulation of lung cell division for cytogenetic assays by NO2 
exposure, 4:28117 (LF-58) 

RESPIRATORY TRACT CELLS/CYTOLOGY 

Early damage indicators in the lung. II. Biochemical and 
cytological response of the lung to lavage with metal salts, 
4:28141 (LF-58) 

Early damage indicators in the lung. III. Biochemical and 
cytological response of the lung to inhaled cadmium chloride, 
4:28142 (LF-58) 

RESPIRATORY TRACT CELLS/PATHOLOGICAL CHANGES 

NO: effects on pulmonary alveolar Type II cells and pulmonary 
alveolar macrophages from Syrian hamsters, 4:28149 (LF-58) 

RESPIRATORY TRACT CELLS/SAMPLING 

Early damage indicators in the lung. I. Lactate dehydrogenase 

activity in the airways, 4:28140 (LF-58) 
RETROFITTING/FINANCING 

Amended version of the act for promoting the modernization of 

buildings and measures for conserving heating energy, 4:26731 
RETROFITTING/LAWS 

Amended version of the act for promoting the modernization of 

buildings and measures for conserving heating energy, 4:26731 
REVEGETATION/PREFERRED SPECIES 

Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 

REVEGETATION/RESEARCH PROGRAMS 

Macoupin County revegetation research: preliminary progress 

report for the 1977 growing season, 4:27876 (ANL/LRP-TM- 


10) 
REVERSE COMBUSTION/MATHEMATICAL MODELS 
Combustion processes in in situ coal gasification: phenomena, 
conceptual models, and research status. Part II. Alternatives to 
continuum wave descriptions and modeling of exploited region 
development, 4:25174 (CONF-780417-) 
REVIEWS/STANDARDS 
Status of reference materials for environmental analysis, 4:27878 
RF SYSTEMS/DESIGN 
Analysis of transmission-line accelerator concepts. Final report 
November 1976-September 1977, 4:27617 (AD-A-056364) 
RHO-1670 RESONANCES/PARTICLE PRODUCTION 
Meson-resonance production in p-p interactions at 53-GeV (c.m.) 
energy, 4:28331 
RHODE ISLAND/COASTAL REGIONS 
State of Rhode Island Coastal Management Program and final 
environmental impact statement, 4:27956 (PB-283424) 
RHODIUM 101/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RHODIUM 101/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RHODIUM 101/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 


RNA 


Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RHODIUM 102/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RHODIUM 102/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG, CR-0576) 
RHODIUM 102/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RHODIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation damage (Alpha beams and fission fragments), 4:27228 
RHODIUM ALLOYS/SUPERCONDUCTIVITY 
Magnetic ordering of Gd/sub x/Er/sub 1-x/Rh4B, near the 
superconducting region, 4:27168 (LA-UR-78-2712) 
RHODIUM BORIDES/SUPERCONDUCTIVITY 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
RHODOPSEUDOMONAS/BIOCHEMICAL REACTION 
KINETICS 
Fluorescence of photosynthetic reaction centers at low 
temperatures, 4:27976 
RHR SYSTEMS 
(Residual heat removal.) 
Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 
RHR SYSTEMS/DESIGN 
Method of removing the decay heat of radioactive fission products 
(Patent; HTGR), 4:26346 
RHR SYSTEMS/PERFORMANCE 
Effect of repair times on relative SHRS reliability (LMFBR), 
4:26388 (WARD-SR-3045-6) 
RHR SYSTEMS/RELIABILITY 
Effect of repair times on relative SHRS reliability (LMFBR), 
4:26388 (WARD-SR-3045-6) 
RHR SYSTEMS/VALVES 
Valve arrangement for a nuclear plant residual heat removal 
system (Patent; PWR), 4:26327 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES 
Does the T-locus in the mouse include ribosomal DNA, 4:28008 
RIBOSOMES/METABOLISM 
Rapid changes in initiation-limited rates of protein synthesis in rat 
thymic lymphocytes correlate with energy charge, 4:27977 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RILEY-MORGAN PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
RIO GRANDE RIFT/GROUND SUBSIDENCE 
Recent vertical crustal movements from leveling observations in 
the Rio Grande rift: a review, 4:28177 (LA-UR-78-3195) 
RIO GRANDE RIFT/GROUND UPLIFT 
Recent vertical crustal movements from leveling observations in 
the Rio Grande rift: a review, 4:28177 (LA-UR-78-3195) 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT/DECISION MAKING 
Perspectives of decision-making and estimation of risk in 
populations exposed to low levels of ionizing radiations, 4:28052 
(LBL-8667) 
RIVERS 
See also STREAMS 
RIVERS/CONTAMINATION 
Plutonium in the Great Miami River, Ohio: summary of an 
experiment conducted in October 1976 (Pu-238), 4:27926 (ANL- 
77-65(Pt.3)) 
Uranium in water and suspended sediments of the Great Miami 
River, Ohio (U-238, U-234, Pu-238), 4:27927 (ANL-77-65(Pt.3)) 
RIVERS/RADIOACTIVITY 
Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 
RNA 
(Ribonucleic acid.) 
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See also MESSENGER-RNA 
TRANSFER RNA 
RNA/GENES 
Variation in the number of genes for rRNA among human 
acrocentric chromosomes: correlation with frequency of 
satellite association, 4:27994 
ROADS/AIR QUALITY 
Motor vehicle sampling experiment. Final report, 4:27049 (PB- 
282560) 
ROADS/LIGHTING SYSTEMS 
Remarks on the application of sodium vapor discharge lamps to 
street lighting, 4:26965 
ROADS/MATERIALS 
Technology for use of incinerator residue as highway material. 
Final report July 1974-December 1976, 4:27002 (PB-283037) 
ROCK BURSTS/CORRELATIONS 
Calculations of rock pressure and model tests in studies of 
rockbursts, 4:25296 
ROCK BURSTS/SIMULATION 
Calculations of rock pressure and model tests in studies of 
rockbursts, 4:25296 
ROCK DRILLING 
New power and sophistication open up more uses for breakers, 
4:27474 
ROCK MECHANICS 
Response of rocks to large stresses, 4:28193 
ROCK MECHANICS/MEETINGS 
6th international rock pressure conference 1977 in Banff, 4:28192 
ROCKET ENGINES/FLUID INJECTION 
Supersonic flow disturbances and aerodynamic forces on a fairing 
during fluid injection, 4:28307 
ROCKET ENGINES/FUEL CONSUMPTION 
Solid rocket booster thrust vector control subsystem test report 
(d-1), 4:26956 (N-78-25128) 
ROCKET ENGINES/SUPERSONIC FLOW 
Supersonic flow disturbances and aerodynamic forces on a fairing 
during fluid injection, 4:28307 
ROCKS 
See also RESERVOIR ROCK 
ROCKS/HEAT TRANSFER 
Theoretical temperature fields for the Stripa heater project. Vol. 
1, 4:25666 (LBL-7082-1/2) 
ROCKS/RADIONUCLIDE MIGRATION 
Nuclide migration in fractured or porous rock, 4:25683 (CONF- 
780902-15) 
ROCKS/STRESSES 
Response of rocks to large stresses, 4:28193 
ROCKS/TENSILE PROPERTIES 
Response of rocks to large stresses, 4:28193 
ROCKY MOUNTAIN REGION 
See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 
ROCKY MOUNTAIN REGION/NATURAL GAS DEPOSITS 
Western gas sands project status report, 4:25497 (NVO-0655-111) 
ROCKY MOUNTAIN REGION/POWER PLANTS 
Region 8: 1977 power plant summary, 4:26245 (PB-283438) 
ODENTS 


See also GUINEA PIGS 
HAMSTERS 
MICE 


RATS 
RODENTS/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 4:28079 (LF-58) 
RODENTS/RADIONUCLIDE KINETICS 
Spatial and temporal distribution of PuO: aerosol particles 
deposited in rodent lungs by inhalation, 4:2810! (LF-58) 
ROOF BOLTS/GROUTING 
Test of inorganic replacements for resins. Summary report June 
1975-September 1976, 4:25289 (PB-283963) 
ROOF PONDS/DESIGN 
Design sizing procedure for direct gain, thermal storage wall, 
attached greenhouse, and roof pond systems, 4:2601 1 
ROOF PONDS/SIZE 
Design sizing procedure for direct gain, thermal storage wall, 
attached greenhouse, and roof pond systems, 4:26011 
ROOFS/DESIGN 
Solar energy concentrating and collecting arrangement and 
method (Patent), 4:26093 
ROOFS/FAILURES 
Conclusions to be drawn from a case of damage - on the 
calculation of rib frames in tank roofs, 4:27470 
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ROOFS/SOLAR REFLECTORS 
Solar energy concentrating and collecting arrangement and 
method (Patent), 4:26093 
ROOFS/STRATA MOVEMENT 
Humidity: a cyclic effect in coal mine roof stability. Report of 
investigations, 4:25286 (PB-283741) 
ROOTS/PLANT GROWTH 
60 Hz electric field parameters associated with the perturbation of 
a Eukaryotic cell system, 4:28163 (UR-3490-1409) 
ROOTS/RADIOACTIVITY 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/MATERIALS 
Designing and testing Sis Ns turbine components at Mercedes- 
Benz, 4:27035 
ROTORS/MECHANICAL VIBRATIONS 
Statistical techniques for automating the detection of anomalous 
rformance in rotating machinery, 4:27439 (CONF-781169-1) 
ROTORS/PERFORMANCE TESTING 
Designing and testing Sis N, turbine components at Mercedes- 
Benz, 4:27035 
RUBBERS/DIGESTION 
ILW solidification; chemical processing of combustible solid waste 
(RADTU); acid digestion of commercial solid waste, 4:25629 
(HEDL-TME-78-73) 
RUBIDIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
RUBIDIUM/BIOLOGICAL ACCUMULATION 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
RUBIDIUM/ECOLOGICAL CONCENTRATION 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
RUBIDIUM 82/ISOTOPE PRODUCTION 
Influence of carrier strontium level and eluant volume on the 
performance of (**Sr)-(®*Rb) biomedical generators, 4:27412 
RUBIDIUM 99/ISOMER SHIFT 
Volume-corrected isomer shifts of transition metal atoms: charge 
flow and electronegativity scales in alloys, 4:27189 
RUNOFF/WATER POLLUTION 
Fluvial sediment study of Fishtrap and Dewey Lakes drainage 
basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 
RURAL AREAS/ECONOMIC DEVELOPMENT 
Influence of selected federal statutes on energy development, 
4:26754 (BNWL-2084(RAP-5)) 
RUTHENIUM/SOLVENT EXTRACTION 
Study of the formation of complexes of nitrosyl-rhutenium nitrates 
with thiourea. Application to rhutenium decontamination in the 
extraction with TBP-varsol in the chemical treatment of spent 
fuel, 4:25611 (INIS-mf-4110) 
RUTHENIUM/VOLATILITY 
Volatilization from borosilicate glass melts of simulated Savannah 
River Plant waste, 4:25640 (DP-MS-78-13) 
RUTHENIUM 103/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RUTHENIUM 103/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RUTHENIUM 103/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RUTHENIUM 103/TISSUE DISTRIBUTION 
Deposition, retention, and dosimetry of inhaled ruthenium 
aerosols, 4:28099 (LF-58) 
RUTHENIUM 106/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks. New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RUTHENIUM 106/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks. New York. 
Annual progress report, October 1977-September 1978. 4:27936 
(NUREG/CR-0576) 
RUTHENIUM 106/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks. New York 
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Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
RUTHENIUM 106/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
RUTHENIUM 106/RADIONUCLIDE MIGRATION 
Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 
RUTHENIUM 106/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
RUTHENIUM 106/TISSUE DISTRIBUTION 
Deposition, retention, and dosimetry of inhaled ruthenium 
aerosols, 4:28099 (LF-58) 
RUTHENIUM COMPLEXES/CHEMICAL REACTIONS 
Reactions of the excited states of substituted 
polypyridinechromium(III) complexes with oxygen, iron(II) 
ions, ruthenium(II) and -(II]), and osmium(II) and -(IID) 
complexes, 4:27339 
RUTHENIUM COMPLEXES/ELECTRON TRANSFER 
Comparison of observed and calculated barriers for optical 
electron transfer in a binuclear ruthenium(II)-ruthenium(III) 
complex, 4:27338 
RUTHENIUM COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Thermodynamics of transition metal carbonyls. I. Fe(CO)s, 
Ru(CO);, Os(CO)s, 4:27348 


S 


S WAVES/BOUND STATE 
Deep-inelastic structure functions for bound states in the ladder 
approximation, 4:28337 
SACCHARIDES/BIOLOGICAL RADIATION EFFECTS 
Changes in blood sugar content of dogs exposed to chronic 
gamma radiation for 6 years (Combined effects of physical 
stress, heat stress, and acute radiation stress), 4:28060 
SACCHARIDES/BIOSYNTHESIS 
Biomass utilization in Minnesota. Research report March 1975- 
September 1977, 4:25765 (PB-282531) 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
Development of an advanced safeguards system as a proliferation 
deterrent (Computerized control; physical protection; 
safeguards coordination), 4:25689 (AGNS-1040-CONF-67) 
Plutonium, proliferation, and the price of reprocessing, 4:26699 
Use of canines for explosives detection in the personnel access 
control function at a nuclear facility, 4:25688 (AGNS-1040-36) 
SAFEGUARDS/ACCOUNTING 
Application of the Controllable Unit Approach (CUA) to 
analyzing safeguards measurement systems, 4:25695 (MLM- 
2559(OP)) 
SAFEGUARDS/PERFORMANCE 
Dynamic analysis of nuclear safeguards systems, 4:25690 (CONF- 
781108-3) 
SAFEGUARDS/RESEARCH PROGRAMS 
Nuclear Safeguards Research and Development program status 
report. Progress report, Jauary-April 1978, 4:25694 (LA-7439- 
PR) 
SAFEGUARDS/STANDARDS 
Measurements and standards for nuclear materials safeguards, May 
1, 1978-September 1, 1978, 4:25700 (NUREG/CR-0533) 
SALMONELLA 
See also SALMONELLA TYPHIMURIUM 
SALMONELLA/MUTANTS 
Mutagenic survey of extracts of coal fly ash produced by fluidized 
bed combustion, 4:28122 (LF-58) 
SALMONELLA TYPHIMURIUM/MUTANTS 
Mutagenicity screening of five methyl carbamate insecticides and 
their nitroso derivatives using mutants of Salmonella 
typhimurium LT2, 4:28124 
SALMONELLA TYPHIMURIUM/MUTATIONS 
Statistical analysis of in vitro bacterial mutagenesis tests, 4:28119 


SALT DEPOSITS/CAVITIES 
Inhomogeneities in salt caverns, 4:25469 (BMFT-FB-T-78-12) 
SALT DEPOSITS/GEOLOGY 
Geologic study Southern Louisiana salt domes. Volume III, 
4:28172 (TID-28921) 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal energy: recent developments (Book), 4:26116 


SCANDIUM OXIDES/SYNTHESIS 


SALTS/BIOLOGICAL EFFECTS 

Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 

SALTS/CORROSIVE EFFECTS 

Experiments on the control of the corrosion of mild steel in crude 

oil distillation, 4:27215 
SAMARIUM/ACTIVATION ANALYSIS 

Multielement analysis of air and water pollutants in a. mines by 

thermal and epithermal neutron activation, 4:27911 
SAMARIUM/ADSORPTION 

Sorption behavior of trivalent actinides and rare earths on clay 

minerals, 4:25659 (CONF-7809 100-1) 
SAMARIUM/HYPERFINE STRUCTURE 

Laser-rf double-resonance spectroscopy in the samarium I 

spectrum: Hyperfine structures and isotope shifts, 4:28263 
SAMARIUM/MICROWAVE SPECTRA 

Laser-rf double-resonance spectroscopy in the samarium I 

spectrum: Hyperfine structures and isotope shifts, 4:28263 
SAMPLE CHANGERS/MAINTENANCE 

Automatic sample changers maintenance manual, 4:27711 (LA- 

6759-M) 
SAND/GRAIN SIZE 

Fourier grain shape analysis: a means for correlating alluvial 

deposits at the Nevada Test Site, 4:28173 (UCRL-52569) 
SANDIA LABORATORIES/RESEARCH PROGRAMS 

Research at Sandia Laboratories for Solar Thermal Large Power 
Systems Program. Annual summary, fiscal year 1978, 4:25941 
(SAND-78-8051) 

Systems Studies Department FY 78 activity report. Volume 2. 
Systems analysis (Sandia Laboratories, Livermore), 4:28601 
(SAND-79-8211) 

SAUDI ARABIA/CLIMATES 

Climatological effects on heliohydroelectric (HHE) power 

generation, 4:25786 (CONF-730747-(E)) 
SAUDI ARABIA/INSOLATION 

Attempts at mapping the solar intensity-distribution for the 

Arabian Peninsula, 4:25816 (CONF-730747-(E)) 
SAUDI ARABIA/WATER RESERVOIRS 

Climatological effects on heliohydroelectric (HHE) power 
generation, 4:25786 (CONF-730747-(E)) 

SAVANNAH RIVER PLANT/CHEMICAL EFFLUENTS 

Method for using acoustic sounder categories to determine 
atmospheric stability, 4:27750 (DP-MS-78-49) 

SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases, 4:27839 (DP-MS-78-25) 

Method for using acoustic sounder categories to determine 
atmospheric stability, 4:27750 (DP-MS-78-49) 

The pollution history of the Savannah River Estuary. Final report 
1 Sep 1976-31 Dec 1977, 4:27937 (PB-283190) 

SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 

MANAGEMENT 

Integrated radioactive defense waste management plan: Savannah 
River Plant, Aiken, South Carolina. Volume II. Technical 
description of waste generation and storage facilities and 
environmental effects, 4:25637 (SRO-TWM-78-1(Vol.2)) 

SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 

PROCESSING 

Volatilization from borosilicate glass melts of simulated Savannah 
River Plant waste, 4:25640 (DP-MS-78-13) 

SCALAR FIELDS/STRONG-COUPLING MODEL 

Strongly coupled fields. Part 1 Green's functions (Limit, 
renormalizable interacting fields, regularization, green functions, 
Fourier transform), 4:28361 

SCANDIUM/ACTIVATION ANALYSIS 

Multielement analysis of river water, 4:27909 

Multielement analysis of air and water pollutants in one mines by 
thermal and epithermal neutron activation, 4:2791 

SCANDIUM/SOLVENT EXTRACTION 

High efficiency solvent extraction of trace elements in aqueous 

media with hexafluoroacetylacetone, 4:27329 
SCANDIUM 45 TARGET/NEUTRON REACTIONS 

Total neutron cross section of scandium from 0.005 to 22 keV, 
4:28382 

Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 (HEDL-SA-1616-FP) 

SCANDIUM 46/ENERGY LEVELS 

Total neutron cross section of scandium from 0.005 to 22 keV, 

4:28382 
SCANDIUM OXIDES/ELECTROMOTIVE FORCE 

Thermo-electromotive force in solid electrolytes ZrO2-Sc2Os, 

4:27264 
SCANDIUM OXIDES/SYNTHESIS 

Thermo-electromotive force in solid electrolytes ZrO2-Sc2Os, 

4:27264 





SCATTERING/QUANTUM FIELD THEORY 


SCATTERING/QUANTUM FIELD THEORY 
Statistical mechanics of lattice boson field theory, 4:28363 
SCHOOL BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 
Saint Georges School: design principles useful in America, 4:26006 
SCHOOL BUILDINGS/TOTAL ENERGY SYSTEMS 
Preliminary design and analysis of a total energy system for 
Massachusetts Institute of Technology. Master's thesis, 4:26950 
(AD-A-057289) 
SCHROEDINGER EQUATION/EIGENVALUES 
Moment recursions and the Schroedinger problem, 4:28438 
SCHROEDINGER EQUATION/HARMONIC OSCILLATORS 
Moment recursions and the Schroedinger problem, 4:28438 
SCOT PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
SCRAP METALS/RECYCLING 
Potential radiation dose to man from recycle of metals reclaimed 
from a decommissioned nuclear power plant, 4:28095 
(NUREG/CR-O134) 
SCRUBBERS/COST 
Research and development and cost projections for air pollution 
control equipment. Final report August 1977-January 1978, 
4:27582 (PB-283021) 
SCRUBBERS/DESIGN 
Method of removing sulfur dioxide from flue gases (Patent), 
4:26242 
Scrubber for blast furnace gas (Patent), 4:27587 
SO, removal process (Patent), 4:27599 
SCRUBBERS/EFFICIENCY 
Effects of interfacial properties on collection of fine particles by 
wet scrubbers. Final report June 1975-December 1977, 4:27585 
(PB-284073) 
Evaluations of novel particulate control devices. Final report June 
1974-January 1978, 4:27584 (PB-283973) 
SCRUBBERS/RESEARCH PROGRAMS 
Research and development and cost projections for air pollution 
control equipment. Final report August 1977-January 1978, 
4:27582 (PB-283021) 
SCRUBBERS/SLUDGES 
EPRI/Radian particle balance concept study. Final report, 
4:25259 (EPRI-FP-889) 
Process for removing sulfur-containing gases from waste gases 
(Patent), 4:27594 
SEA BED/CONTAMINATION 
‘Permissible level of contamination of mud on sea bottom’, the 
continuous monitoring system in consideration of the effect of 
contamination of mud on sea bottom, 4:27938 (KURRI-TR-154) 
SEA BED/RADIATION MONITORING 
Measurement of radionuclides in marine deposit samples, 4:27934 
(KURRI-TR-154) 
Monitoring of marine sediments, 4:27935 (KURRI-TR-154) 
SEA BED/RADIONUCLIDE MIGRATION 
Symposium on radionuclides in marine deposits, 4:27933 (KURRI- 
TR-154) 
SEAFOOD/PRODUCTION 
Analysis of economic and biological factors of waste heat 
aquaculture, 4:26990 (CONF-781213-8) 
SEAFOOD/RADIOACTIVITY 
Content of *Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
SEAFOOD/RADIOCHEMICAL ANALYSIS 
Content of ®Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
SEALS/PERFORMANCE 
Predicted effects of sealing gap convergence on performance of 
plain end face seals, 4:27453 
SEAS 
See also ATLANTIC OCEAN 
CASPIAN SEA 
MEDITERRANEAN SEA 
SEAS/RADIATION MONITORING 
Monitoring of marine sediments, 4:27935 (KURRI-TR-154) 
SEASONAL VARIATIONS/BIOLOGICAL EFFECTS 
Effects of age, season, and reproductive activity on hemograms of 
female Hereford cattle, 4:28036 
SEAWATER/ACTIVATION ANALYSIS 
Neutron activation analysis trace-element studies in connection 
with the offshore drilling for oil, 4:27303 (CONF-771072-) 
SEAWATER/CHEMICAL ANALYSIS 
Clean laboratory methods to achieve contaminant-free processing 
and determination of ultra-trace samples in marine 
environmental studies, 4:27916 
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SEAWATER/CORROSIVE EFFECTS 
MONEL alloy 400 sheathing: protection of offshore structures in 
the splash zone, 4:27205 
SEAWATER/ENERGY DEMAND 
Procedure for desalinating saltwater and device for performing 
the procedure (Patent), 4:26988 
SEAWATER/QUALITATIVE CHEMICAL ANALYSIS 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power — 4:27899 (BNWL-SA-6476) 
SEAWATER/SOLAR DISTILLATION 
Twenty years of work on solar distillation at the University of 
California, 4:26057 (CONF-730747-(E)) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS 
—_ es¥) LMFBR design. Executive summary, 4:26366 (EPRI- 
SECONDARY COOLANT CIRCUITS/HYDRAULICS 
PTAC: a computer program for pressure-transient analysis, 
including the effects of cavitation (LMFBR), 4:26357 (ANL-78- 


4) 
SECONDARY COOLANT CIRCUITS/WATER HAMMER 
PTAC: a computer program for pressure-transient analysis, 
including the effects of cavitation (LMFBR), 4:26357 (ANL-78- 
4 


) 
SEDIMENTS/ACTIVATION ANALYSIS 
Neutron activation analysis trace-element studies in connection 
with the offshore drilling for oil, 4:27303 (CONF-771072-) 
SEDIMENTS/CONTAMINATION 
Distribution of cesium-137 in Lake Erie, 4:27932 (ANL-77- 
65(Pt.3)) 
The pollution history of the Savannah River Estuary. Final report 
1 Sep 1976-31 Dec 1977, 4:27937 (PB-283190) 
Uranium in water and suspended sediments of the Great Miami 
River, Ohio (U-238, U-234, Pu-238), 4:27927 (ANL-77-65(Pt.3)) 
SEDIMENTS/INTERSTITIAL WATE 
Characterization of the chemical environment in the interstitial 
water of Lake Michigan sediments, 4:27896 (ANL-77-65(Pt.3)) 
SEDIMENTS/ISOTOPE DATING 
The —_ history of the Savannah River Estuary. Final report 
p 1976-31 Dec 1977, 4:27937 (PB-283190) 
SEDIMENTS/MULTI-ELEMENT ANALYSIS 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
SEDIMENTS/POLLUTION 
Relative availability of selected trace elements from coal fly ash 
and Lake Michigan sediment, 4:27895 (ANL-77-65(Pt.3)) 
SEDIMENTS/RADIOACTIVITY 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
SEDIMENTS/SAMPLING 
Methods for analysis of trace levels (ug/kg) of hydrocarbons in 
the marine environment, 4:27904 
SEDIMENTS/SORPTIVE PROPERTIES 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
SEED RECOVERY 
Evaluation of available MHD seed-regeneration processes on the 
basis of energy considerations, 4:26830 (ANL/MHD-78-4) 
SEISMIC DETECTION/RESEARCH PROGRAMS 
Seismic discrimination. Semiannual technical summary report 1 
October 1977-31 March 1978 (Lincoln Lab, MIT, Lexington, 
Mass.), 4:28176 (AD-A-057279) 
SEISMIC EFFECTS 
Non-linear analysis of a deeply embedded power plant building 
subjected to earthquake load, 4:26605 
SEISMIC P WAVES/VELOCITY 
Critical values of CDP (common depth point) effective velocities 
for stratified homogeneous formations (In Russian), 4:28188 
SEISMIC SURVEYS/DATA ANALYSIS 
Algorithm for constructing seismic sections as pictures of the 
Earth using stacked records of controlled directional reception. 
4:28189 
Construction of a dynamic time section accounting for seismic 
drift, 4:28185 
Critical values of CDP (common depth point) effective velocities 
for stratified homogeneous formations (In Russian). 4:28188 





MAY 31, 1979 


Usage of consecutive analysis for interpretation of seismic data, 
4:28186 
SEISMIC SURVEYS/DATA PROCESSING 
Multidimensional spectral factorization, 4:28625 (UCRL-81345) 
SEISMIC SURVEYS/STRESSES 
Mechanism of forming stress in foci of man-made earthquakes, 
4:25375 
SEISMIC WAVES 
See also SEISMIC P WAVES 
SEISMIC WAVES/VELOCITY 
Vertical gradients of the velocities of longitudinal and transversal 
waves at the top of the earth’s crust (examined by the Urals 
area), 4:28180 
SEISMOGRAPHS/OPERATION 
Montana large aperture seismic array. Semi-annual technical 
report 1 October 1977-31 March 1978, 4:28175 (AD-A-055679) 
SELENIUM/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
SELENIUM/AIR POLLUTION 
Retention and distribution of inhaled selenium dioxide aerosols by 
dog and rat: preliminary results, 4:28145 (LF-58) 
SELENIUM/BIOLOGICAL ACCUMULATION 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
SELENIUM/CHEMICAL ANALYSIS 
Use of a gas chromatograph-microwave plasma detector for the 
detection of alkyl lead and selenium compounds in the 
atmosphere, 4:27833 
SELENIUM/ECOLOGICAL CONCENTRATION 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
Trace elements in Lake Michigan fishes, 4:27891 (ANL-77- 
65(Pt.3)) 
SELENIUM 79/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
SELENIUM 79/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
SELENIUM COMPOUNDS/AEROSOL GENERATORS 
Generation of selenious acid aerosols, 4:27762 (LF-58) 
SELENIUM FLUORIDES/ELECTRONEGATIVITY 
Calculated electron affinities of a selected series of hexafluorides, 
4:27347 
SELENIUM OXIDES/INHALATION 
Retention and distribution of inhaled selenium dioxide aerosols by 
dog and rat: preliminary results, 4:28145 (LF-58) 
SELENIUM OXIDES/TISSUE DISTRIBUTION 
Retention and distribution of inhaled selenium dioxide aerosols by 
dog and rat: preliminary results, 4:28145 (LF-58) 
SELEXOL PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
SEMICONDUCTOR DETECTORS 
See also CDTE SEMICONDUCTOR DETECTORS 
GE SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 
Semiconductor detectors: an introduction, 4:27647 
SEMICONDUCTOR DETECTORS/PHYSICAL RADIATION 
EFFECTS 
Detector applications, 4:27646 
SEMICONDUCTOR DETECTORS/USES 
Detector applications, 4:27646 
SEMICONDUCTOR DIODES/PHYSICAL RADIATION 
EFFECTS 
Fusion/fission damage ratios for neutron-induced displacement 
damage in silicon. Memorandum report, 4:27694 (AD-A- 
055708) 
SEMICONDUCTOR LASERS/DESIGN 
Heterostructure laser having a stripe region defined in an active 
layer by a difference in impurity (Patent), 4:27516 
Semiconductor injection laser (Patent), 4:27505 
SEMICONDUCTOR LASERS/ELECTROMAGNETIC 
RADIATION 
High efficiency phase-conjugate reflection in germanium and in 
inverted CO», 4:27501 (LA-UR-78-3101) 
SEMICONDUCTOR LASERS/OPTICAL MODES 
Multimode generation in semiconductor lasers, 4:27527 
SEMICONDUCTOR LASERS/USES 
Laser-based, long path monitoring of ambient gases: analysis of 
two systems, 4:27788 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
See also MAGNETIC SEMICONDUCTORS 


SHALE TAR BASES/QUALITATIVE CHEMICAL 


SEMICONDUCTOR MATERIALS/BINDING ENERGY 
Donor binding energies in multivalley semiconductors, 4:27086 
SEMICONDUCTOR MATERIALS/CARRIER MOBILITY 
Paear contribution to temperature variation of the Mobility Gap, 
4:27289 
Temperature variation of the mobility gap in non-polar amorphous 
semiconductors, 4:27290 
SEMICONDUCTOR MATERIALS/ELECTRON-PHONON 
COUPLING 
Temperature variation of the mobility gap in non-polar amorphous 
semiconductors, 4:27290 
SENSIBLE HEAT STORAGE/DESIGN 
Solar heating system (Patent), 4:26090 
SENSITIVITY/FREQUENCY DEPENDENCE 
Dependence of the sensitivity of superconducting point contacts 
on frequency and voltage in a noise background, 4:27462 
SERINE/RADIOLYSIS 
Exchangeable proton hyperfine couplings in free radical radiation 
products, 4:27391 
SERRATIA/GROWTH 
Occurrence and ecological significance of GTP in the ocean and 
in microbial cells (Algae, Serratia), 4:27888 
SERRATIA/NUCLEOTIDES 
Occurrence and ecological significance of GTP in the ocean and 
in microbial cells (Algae, Serratia), 4:27888 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/COMPARATIVE EVALUATIONS 
Reforestation of borrow pits by use of specific mycorrhizal fungi, 
soil amendments, and site preparation (A borrow pit is an 
excavation from which materials (earth) are removed to be used 
as fill at another location), 4:27877 (SRO-0870-4) 
SEWAGE SLUDGE/FLUIDIZED-BED COMBUSTION 
Combustion and furnaces. 8th German flame day, 4:27573 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Hygienization of sewage sludge by gamma irradiation: experience 
with an operating pilot plant, 4:27442 (N-78-26006) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SGHWR REACTOR/FUEL-CLADDING INTERACTIONS 
Interaction between UQ, pellets and cladding in water reactor fuel 
pins, 4:26356 
SHAFT EXCAVATIONS 
See also MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/COAL MINING 
Programmed calculation of the influence of mining operations on 
shafts according to the model of finite elements, 4:25299 
SHAFT EXCAVATIONS/DRILLING 
Shaft sinking by downhole shaft borers, 4:25301 
SHAFT EXCAVATIONS/MODIFICATIONS . 
Extension of the Consolidation 3 shaft, 4:25319 
SHAFT EXCAVATIONS/STRESSES 
Determination of the state of stress in a shaft by deformation 
measurements in boreholes, 4:25298 
SHALE GAS/DESULFURIZATION 
Desulfurized gas production from vertical kiln pyrolysis (Patent), 
25527 


SHALE OIL/CHEMICAL ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
SHALE OIL/CHEMICAL COMPOSITION 
Relative chemical composition of selected synthetic crudes, 
4:25249 (CONF-781150-4) 
SHALE OIL/FILM FLOW 
Multiphase flow modeling of oil mist and liquid film formation in 
oil shale retorting, 4:25509 (UCID-18028) 
SHALE OIL/FRACTIONATION 
Relative chemical composition of selected synthetic crudes, 
4:25249 (CONF-781150-4) 
SHALE OIL/REFINING 
Computer model for refinery operations with emphasis on jet fuel 
production Volume III. Detailed systems and programming 
documentation. Final report, 4:25417 (N-78-25235) 
Processing shale oil cuts by hydrotreating and removal of arsenic 
and/or selenium (Patent), 4:25523 
SHALE TAR ACIDS/QUALITATIVE CHEMICAL ANALYSIS 
Qualitative analysis of shale oil acids and bases by porous layer 
open tubular gas chromatography and interfaced vapor phase 
infrared spectrophotometry, 4:25533 
SHALE TAR BASES/QUALITATIVE CHEMICAL ANALYSIS 
Qualitative analysis of shale oil acids and bases by porous layer 
open tubular gas chromatography and interfaced vapor phase 
infrared spectrophotometry, 4:25533 





See also OIL SHALES 
SHALES/COMBUSTION 
Combustion of low grade coal, 4:25344 
SHALES/PERMEABILITY 
Measuring the permeability of Eleana argillite from area 17, 
Nevada Test Site, using the transient method (This is part of the 
overall site studies for location of anum derground storage 
poe | for high-level radioactive wastes.), 4:28190 (UCRL- 


52604) 
ag ened yon nai hale, 4.28191 (Y.2161) 
Thermophysical properties of Conasauga shale, 4: 1 (Y-21 
SHEARER LOADERS 


See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHEETS/NEUTRON RADIOGRAPHY 
eee of internal components, 4:27541 
(CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
Software for the computized neutron data library of the 
SOKRATOR system, 4:26434 (INIS-mf-4043) 
SHIELDING/DESIGN 
Fusion system engineering, 4:28524 (ANL/FPP-78-2) 
SHIELDING/GAMMA RADIATION 
Comparison of one- and two-dimensional cross-section sensitivity 
calculations for a fusion reactor shielding experiment, 4:28588 
(ORNL/TM-6667) 
SHIELDING/NEUTRON REACTIONS 
Comparison of one- and two-dimensional cross-section sensitivity 
calculations for a fusion reactor shielding experiment, 4:28588 
(ORNL/TM-6667) 
SHIELDING/NEUTRON TRANSPORT 
Sample problems for the novice user of the AMPX-II system (For 
generating coupled multigroup neutron--gamma libraries, in 
FORTRAN IV for IBM 360/91), 4:28411 (ORNL/CSD/TM- 


72) 
SHIELDING/PHOTON TRANSPORT 
Sample problems for the novice user of the AMPX-II system (For 
Fo erating coupled multigroup neutron--gamma libraries, in 
ORTRAN IV for IBM 360/91), 4:28411 (ORNL/CSD/TM- 


72) 
SHIELDING MATERIALS/CHEMICAL COMPOSITION 
Non-combustible nuclear radiation shields with high hydrogen 
content (Patent), 4:26453 
SHIELDING MATERIALS/FABRICATION 
Non-combustible nuclear radiation shields with high hydrogen 
content (Patent), 4:26453 
SHIELDING MATERIALS/GAMMA TRANSPORT THEORY 
Tchebycheff-fitted berger coefficients for Eisenhauer-Simmons 
pamese buildup factors in ordinary concrete, 4:28413 
ee REACTORS/PHYSICAL PROTECTION 


Input data instructions - simplified documentation of the computer 
program ANSYS. Report for 10 June 1976-31 March 1978 
(Protection barrier elastoplastic analysis), 4:26529 (PB-284193) 

Simulation of collision model tests. Report for 10 June 1976-31 
March 1978, 4:26530 (PB-284506) 

The development and validation of a mathematical model for the 
design of protection barriers for nuclear powered ships. Report 
for 10 June 1976-31 March 1978, 4:26528 (PB-284174) 

SHIPMENT 
See TRANSPORT 
SHIPPINGPORT REACTOR/REACTOR MAINTENANCE 
a Atomic Power Station. Quarterly operating report, 
ird quarter 1978, 4:26363 (DLCS-5000378 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
Shippingport Atomic Power Station. Quarterly operating report, 
a quarter 1978, 4:26363 (DLCS-5000378) 


a also TANKER SHIPS 
SHIPS/FUEL CONSUMPTION 
Ship fuels: alternatives to oil, 4:26770 
SHIVA FACILITY/BEAM OPTICS 
Beam transport optics for laser fusion, 4:28578 
SHIVA FACILITY/OPTICAL FILTERS 
Studies of closure phenomena in pinholes irradiated by Nd laser 
oe. 4:28569 (UCRL-81467) 
SHIVA FACILITY/OPTICAL SYSTEMS 
Optical engineering problems associated with construction of the 
Shiva laser fusion facility, 4:28577 
SHOCK TUBES 
—— studies of a Voitenko compressor, 4:27734 (UCRL- 
10) 
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SHOCK TUBES/DESIGN 
Experimental test of resonant absorption theory. Progress report, 
April 1, 1978-June 30, 1978, 4:28507 (COO-4631-2) 
SHOCK TUBES/LAMINAR FLOW 
wero layer in a shock tube and its effect on current flow, 
28305 


SHOCK TUBES/TURBULENT FLOW 
Boundary layer in a shock tube and its effect on current flow, 
4:28305 


SHOCK WAVES/WAVE PROPAGATION 
Shock fitting algorithms for multidimensional wavecodes, 4:28308 
(SAND-78-1874C) 
SHORT WAVE RADIATION/WAVE PROPAGATION 
X-ray flare and short-wave fade duration model. Outage time is 
directly related to solar peak of x-ray event by use of event rise 
characteristics. Interim report January 1976-January 1978, 
4:28217 (AD-A-057284) 
SHROUDS 
(Cover enveloping the active length of a fuel assembly, to stabilize the 
coolant flow through the assembly.) 
SHROUDS/INSPECTION 
Remote examination of shroud tubes in LMFBR fuel elements, 
4:26382 (LA-UR-78-2650) 
SHUTTERS/CONTROL SYSTEMS 
Sundows and windows (Passively actuated shutters), 4:26007 
SI SEMICONDUCTOR DETECTORS/PERFORMANCE 
— detectors for fluorescent EXAFS, 4:27635 (LBL- 
7542 


SIGMA MODEL/RENORMALIZATION 

Gross-Neveu model as a Z3 = 0 limit of the two-dimensional 

SU(N) o model, 4:28357 
SIGMA MODEL/SU GROUPS 

Gross-Neveu model as a Zs = 0 limit of the two-dimensional 

SU(N) o model, 4:28357 
SIGMA MODEL/TWO-DIMENSIONAL CALCULATIONS 

Gross-Neveu model as a Zz = 0 limit of the two-dimensional 

SU(N) o model, 4:28357 
SILANES/PRODUCTION 

Low cost silicon solar array project silicon materials task: 
establishment of the feasibility of a process capable of low-cost, 
high volume production of silane (step 1) and the pyrolysis of 
silane to semiconductor-grade silicon (step 2). Quarterly 
progress report, Jul-Sep 1977, 4:25887 (N-78-24623) 

Low cost silicon solar array project silicon materials task: 
establishment of the feasibility of a process capable of low-cost, 
high volume production of silane (step 1) and the pyrolysis of 
silane to semiconductor-grade silicon (step 2). Quarterly 
progress report, Oct-Dec 1977, 4:25888 (N-78-24624) 

SILANES/QUANTITATIVE CHEMICAL ANALYSIS 
FT-NMR determination of silane hydrogen content of siloxane 
pre-polymers, 4:27724 (MHSMP-78-45) 
SILICA/CORROSIVE EFFECTS 
Geothermal energy: recent developments (Book), 4:26116 
SILICA/CRYSTALLIZATION 
Mullite Crystallization from SiO2-Al,O3 melts, 4:27248 
SILICA/GEOTHERMOMETRY 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

SILICA/MICROSTRUCTURE 

Mullite Crystallization from SiO2-Al2Os melts, 4:27248 
SILICA/PRECIPITATION 

Geothermal energy ee (Book), 4:26141 
SILICA/SURFACE COATIN 

Protection of 9% chromium - using vapour-deposited silica 
coatings, 4:27204 

SILICATES/AEROSOLS 

Effect of sulfuric acid aerosol exposure on pulmonary clearance of 

insoluble particles in CD-1 mice, 4:28153 (LF-58) 
SILICATES/LUNG CLEARANCE 

Effect of sulfuric acid aerosol exposure on pulmonary clearance of 

insoluble particles in CD-1 mice, 4:28153 (LF-58) 
SILICON/AUGER EFFECT 

Energy-band theory of Auger line shapes: Silicon L/sub 2,3/VV 

and lithium KVV, 4:27178 
SILICON/BACKSCATTERING 

Comparison of pulsed electron beam-annealed and pulsed ruby 
laser-annealed ion-implanted silicon (100keV As” ). 4:27063 
(CONF-781113-24) 

SILICON/CHANNELING 
Channeling of positive and negative pions in a silicon crystal. 


SILICON/CRYSTAL GROWTH 
Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process, task 2. 
Issa project. Quarterly report (For molten silicon), 4:25884 (N- 
78-24553) 
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Silicon materials task of the low cost solar array project, phase 2. 
Quarterly report, 1 Oct-31 Dec 1977, 4:25886 (N-78-24622) 
SILICON/DIELECTRIC PROPERTIES 
Optical dielectric function of intrinsic amorphous silicon, 4:27287 
SILICON/ELECTRONIC STRUCTURE 
Energy-band theory of Auger line shapes: Silicon L/sub 2,3/VV 
and lithium KVV, 4:27178 
SILICON/GRAIN BOUNDARIES 
Passivation of grain boundaries in polycrystalline silicon, 4:27285 
SILICON/ION IMPLANTATION 
Effect of laser annealing on the redistribution of boron in ion 
implanted and boron deposited silicon, 4:27280 (CONF-781076- 
2 


SILICON/KNOOP HARDNESS 
Chemomechanical effect in doped and intrinsic silicon, 4:27146 
SILICON/METALLURGICAL EFFECTS 

Effects of silicon additions and retained austenite on stress 

corrosion cracking in ultrahigh strength steels, 4:27148 
SILICON/MINERAL CY! CLING 
Dissolution of the silicon frustules of Asterionella formosa and 
Fragilaria crotonensis at 5 and 15°C, 4:27882 (ANL-77-65(Pt.3)) 
SILICON/OPTICAL PROPERTIES 
Optical dielectric function of intrinsic amorphous silicon, 4:27287 
SILICON/PASSIVATION 
Passivation of grain boundaries in polycrystalline silicon, 4:27285 
SILICON/PHYSICAL RADIATION EFFECTS 

Electrical properties of irradiated gadolinium-doped p-type Si, 
4:27295 

Fusion/fission damage ratios for neutron-induced displacement 
damage in silicon. Memorandum report, 4:27694 (AD-A- 
055708) 

Photocapacitance determination of the energy levels in p-type 
silicon irradiated with fast electrons, 4:27297 

Radiation damage to materials, 4:27300 

SILICON/PRODUCTION 

Development of a high efficiency thin silicon solar cell. Final 
report, 4:25885 (N-78-24620) 

Evaluation of selected chemical processes for production of low- 
cost silicon phase 2. silicon material task, low-cost silicon solar 
array project. Quarterly progress report, 1 Oct-31 Dec 1977, 
4:25889 (N-78-24626) 

Low cost silicon solar array project silicon materials task: 
establishment of the feasibility of a process capable of low-cost, 
high volume production of silane (step 1) and the pyrolysis of 
silane to semiconductor-grade silicon (step 2). Quarterly 
progress report, Jul-Sep 1977, 4:25887 (N-78-24623) 

Low cost silicon solar array project silicon materials task: 
establishment of the feasibility of a process capable of low-cost, 
high volume production of silane (step 1) and the pyrolysis of 
silane to semiconductor-grade silicon (step 2). Quarterly 
progress report, Oct-Dec 1977, 4:25888 (N-78-24624) 

Low cost silicon solar array project silicon materials task. 
Quarterly technical report, Jul-Sep 1977, 4:25894 (N-78-24640) 

Novel duplex vapor-electrochemical method for silicon solar cells. 
— progress report, 1 Aug-31 Oct 1977, 4:25891 (N-78- 
24634) 

Reduction of SiOz with carbon in a plasma, 4:25917 

Solar silicon via the Dow Corning process. Quarterly report, 
4:25892 (N-78-24637) 

SILICON/UMKLAPP PROCESSES 
Donor binding energies in multivalley semiconductors, 4:27086 
SILICON/X-RAY FLUORESCENCE ANALYSIS 

Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 

SILICON 28 TARGET/HELIUM 3 REACTIONS 

B-delayed proton decay of 7°S, 4:28378 

SILICON 28 TARGET/OXYGEN 16 REACTIONS 

Comparison of heavy-ion-induced a transfer and backward-angle 

elastic scattering, 4:28380 
SILICON 28 TARGET/PROTON REACTIONS 

(p,n) reaction at intermediate energy (62 to 135 MeV: angular 

distributions, DWIA analysis), 4:28372 (CONF-790126-2) 
SILICON ALLOYS/MANUFACTURING 

Cobalt-base sintered alloy (Patent; varying percentages of Cr, W, 

Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
SILICON ARSENIDES/ANNEALING 

Comparison of pulsed electron beam-annealed and pulsed ruby 
laser-annealed ion-implanted silicon (100keV As” ), 4:27063 
(CONF-781 113-24) 

SILICON CARBIDES/MECHANICAL PROPERTIES 
Ceramics for applications in fusion systems, 4:28587 (L.A-UR-79- 
146) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/FAILURES 

Stepped temperature stress-rupture testing of silicon-based 

ceramics, 4:27240 


SILVER/CREEP 


SILICON NITRIDES/FLEXURAL STRENGTH 
Pressureless sintered sialons with low amounts of sintering aid (Siz 
6Alo *93 Yo 00700 4Nae and Siz ¢Alo 381 Oo 1Naz 0), 4:27237 (N-78- 
25215) 
SILICON NITRIDES/HOT PRESSING 
Microstructure of Y2Os fluxed hot-pressed silicon nitride, 4:27242 
SILICON NITRIDES/MICROSTRUCTURE 
Microstructure of Y2Os fluxed hot-pressed silicon nitride, 4:27242 
SILICON NITRIDES/OXIDATION 
Pressureless sintered sialons with low amounts of sintering aid (Siz 
6Alo 393 Yo 00700 aNse and Sie 6Alo 384 Oo iNas o), 4:27237 (N-78- 


25215) 
SILICON NITRIDES/SINTERING 
Pressureless sintered sialons with low amounts of sintering aid (Siz 
6Alo °93 Yo 00700 4Na¢ and Sie gAlo 381 Oo 1Nas 0), 4:27237 (N-78- 
25215) 
SILICON NITRIDES/THERMAL CONDUCTIVITY 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 


146) 
SILICON NITRIDES/USES 
Designing and testing Sis N, turbine components at Mercedes- 
Benz, 4:27035 
SILICON OXIDES/FLEXURAL STRENGTH 
Pressureless sintered sialons with low amounts of sintering aid (Siz 
6Alo *93 Yo 00700 «Nae and Siz gAlo 38s Oo 4Nas 0), 4:27237 (N-78- 


25215) 
SILICON OXIDES/OXIDATION 

Pressureless sintered sialons with low amounts of sintering aid (Siz 
i 00700 4Nae and Sie ¢Alo 381 Oo aNasz 0), 4:27237 (N-78- 

SILICON OXIDES/REDUCTION 
Reduction of SiO» with carbon in a plasma, 4:25917 
SILICON OXIDES/SINTERING 
Pressureless sintered sialons with low amounts of sintering aid (Siz 
= ae 00700 «Nae and Siz 6Alo 381 Oo +Nasz 0), 4:27237 (N-78- 
SILICON PHOSPHIDES/BINDING ENERGY 
Donor binding energies in multivalley semiconductors, 4:27086 
SILICON SOLAR CELLS/DESIGN 

Silicon solar cells with a total power capacity of 30 kilowatts. 

Final technical report, 4:25893 (N-78-24639) 
SILICON SOLAR CELLS/ECONOMIC ANALYSIS 

Economic analysis of a candidate 50 cents/Wpk flat-plate 
photovoltaic manufacturing technology. Low-Cost Solar Array 
Project 5101-94, 4:25878 (DOE/JPL/1012-78/17) 

SILICON SOLAR CELLS/FABRICATION 

Development of an improved high efficiency thin silicon solar 

cell. Quarterly report, 4:25896 (N-78-24654) 
SILICON SOLAR CELLS/IMPURITIES 

Silicon materials task of the low cost solar array project, phase 2. 

Quarterly report, 1 Oct-31 Dec 1977, 4:25886 (N-78-24622) 
SILICON SOLAR CELLS/MANUFACTURING 

Economic analysis of a candidate 50 cents/Wpk flat-plate 
photovoltaic manufacturing technology. Low-Cost Solar Array 
Project 5101-94, 4:25878 (DOE/JPL/1012-78/17) 

Phase 2 of the array automated assembly task for the low-cost 
Silicon Solar Array Project. Third quarterly report, 4:25880 
(DOE/JPL/954854-3) 

SILICON SOLAR CELLS/PHYSICAL RADIATION EFFECTS 

Radiation stability of silicon photolectric transducers with electric 
field incorporated in the base, 4:25919 

SILICON SOLAR CELLS/PRODUCTION 

Development of a high efficiency thin silicon solar cell. Final 
report, 4:25885 (N-78-24620) 

Development of low-cost, high energy-per-unit-area solar cell 
modules. Quarterly report No. 4, October 1-December 31, 1977, 
4:25879 (DOE/JPL/954605-4) 

SILICON SOLAR CELLS/RESEARCH PROGRAMS 

Vigorous solar cell research, 4:25909 

SILICON SOLAR CELLS/WEATHERING 

Accelerated/abbreviated test methods, study 4 of task 3 
(encapsulation) of the low-cost silicon solar array project. 
Quarterly progress report. Oct-Dec 1977, 4: 25890 (N-78-24632) 

SILOXANES/QUANTITATIVE CHEMICAL ANALYSIS 

FT-NMR determination of silane hydrogen content of siloxane 

pre-polymers, 4:27724 (MHSMP-78-45) 
SILVER/ACTIVATION ANALYSIS 

Multielement analysis of air and water pollutants in gold mines by 

thermal and epithermal neutron activation, 4:27911 
SILVER/CHEMICAL. ANALYSIS 

Analytical techniques for the study of the distribution and 

speciation of heavy metals in aquatic systems, 4:27918 
SIL.VER/CREEP 

Coalescence of large grain boundary cavities in silver during 
tension creep, 4:27144 

Kinetics of cavity growth and creep fracture in silver containing 
implanted grain boundary cavities, 4:27143 





SILVER/ECOLOGICAL CONCENTRATION 


SILVER/ECOLOGICAL CONCENTRATION 
Analytical techniques for the study of the distribution and 
jiation of heavy metals in aquatic systems, 4:27918 
SILVER/ELECTROPLATING 
Cyanide-free solution for electropolishing silver, 4:27073 
SILVER/FLUORESCENCE 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
SILVER/MICROSTRUCTURE 
Coalescence of large grain boundary cavities in silver during 
tension creep, 4:27144 
Kinetics of cavity growth and creep fracture in silver containing 
implanted grain boundary cavities, 4:27143 
SILVER/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
SILVER/PHOTON COLLISIONS 
Calculation of x-ray fluorescence cross sections for K and L shells 
(Cross sections), 4:28288 
SILVER/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
SILVER 109 TARGET/NEUTRON REACTIONS 
Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 (HEDL-SA-1616-FP) 
SILVER ALLOYS/ELECTROPLATING 
Cyanide-free solution for electropolishing silver, 4:27073 
SILVER BROMIDES/RADIOLYSIS 
Radiolytic reduction of colloidal silver bromide (8-MeV 
electrons), 4:27397 
SILVER-ZINC BATTERIES/DESIGN 
Preliminary investigation of a sealed, remotely activated silver- 
zinc battery. Final report (> 35 wh/Ib), 4:26629 (N-78-24647) 
SITES (REACTOR) 
See REACTOR SITES 
SKIMMERS/DESIGN 
Ocean oil skimmer for continuous removal of oil from the open 
sea method (Patent), 4:25455 
SKIN/BIOLOGICAL RADIATION EFFECTS 
a effects of redirected solar radiation, 4:25858 (EPRI- 
-651) 


SKIN DISEASES 
See also HERPES SIMPLEX 
SKIN DISEASES/CHROMOSOMAL ABERRATIONS 
Banding studies of chromosomes in a patient with mycosis 
fungoides, 4:28013 
SKIN DISEASES/GENETICS 
Effect of cocultivation on sister chromatid exchange frequencies 
in Bloom's syndrome and normal fibroblast cells, 4:27998 
SLAGGING PYROLYSIS PROCESS 
— a slagging pyrolysis solid waste conversion system, 
:27018 
SLAGS/VISCOSITY 
Gas generator research and development: BI-GAS Process. 84th 
monthly progress report, August 1978, 4:25183 (FE-1207-51) 
SLIME FUNGI 
See MYXOMYCETES 
SLUDGES/FILTRATION 
Mathematical description of vacuum filtration for pit-coal sludge 
that has previously been subjected to flotation. Pt. 2, 4:25329 
SLUDGES/MATERIALS RECOVERY 
Process for removing sulfur-containing gases from waste gases 
(Patent), 4:27594 
SLUDGES/PARTICLE SIZE 
EPRI/Radian particle balance concept study. Final report, 
4:25259 (EPRI-FP-889) 
SLUDGES/WASTE DISPOSAL 
Disposal of flue gas cleaning wastes: EPA Shawnee field 
evaluation. Second annual report. Annual report September 
1974-October 1976, 4:26235 (PB-282246) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES/ENERGY CONSERVATION 
Selected energy management options for small business and local 
government, 4:26740 
The — on small business concerns of government regulations 
dl 00 technological change. Final report, 4:26760 (PB- 


SMALL BUSINESSES/GOVERNMENT POLICIES 
The im a on small] business concerns of government regulations 
that force technological change. Final report, 4:26760 (PB- 
282706) 
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SMOG/PHOTOCHEMISTRY 
Nitrogen oxide air pollution. Part 3. Atmospheric chemistry (a 
bibliography with abstracts). Report for 1964-August 1978 (224 
Abstracts), 4:27766 (NTIS/PS-78/0973) 
SMOKES/REMOVAL 
Method and apparatus for conservation of energy and 
containment and evacuation of smoke in a high rise building 
(Patent), 4:26938 
SNAILS/BIOLOGICAL ADAPTATION 
Temperature adaptation in the freshwater snail, Helisoma trivolvis 
(Say), in an artifically heated reservoir in the southeastern 
United States (Effects of thermal effluents from nuclear 
production reactor at Savannah River Plant on Par Pond), 
4:28111 
SNAILS/LIFE CYCLE 
Temperature adaptation in the freshwater snail, Helisoma trivolvis 
(Say), in an artifically heated reservoir in the southeastern 
United States (Effects of thermal effluents from nuclear 
production reactor at Savannah River Plant on Par Pond), 
4:28111 
SOCIOLOGY 
Social Science Energy Review: a quarterly publication. Vol. 1, 
No. 1, 4:26669 (COO-4287-7) 
SODIUM/ABSORPTION SPECTRA 
Ls soft-x-ray emission and absorption spectra of Na, 4:27177 
SODIUM/ABSORPTION SPECTROSCOPY 
Multielement analysis in rainwater, 4:27799 
SODIUM/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
SODIUM/AIR QUALITY 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
SODIUM/ATOM-MOLECULE COLLISIONS 
Collisional ionization reactions between alkali atoms and some 
methane derivatives, 4:28289 
SODIUM/CHEMICAL REACTIONS 
Selectivity features of polystyrene-based triphase catalysts, 
4:27359 
SODIUM/ENERGY LEVELS 
Completion of the mass-20 isospin quintet by employing a helium- 
jet-fed on-line mass separator, 4:28377 
SODIUM/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
SODIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
SODIUM/SALTS 
Selectivity features of polystyrene-based triphase catalysts, 
4:27359 
SODIUM/VOID COEFFICIENT 
Critical experiments and analysis. Twenty-eighth quarterly report, 
July-September 1978 (LMFBR), 4:26379 (GEFR-13771-28) 
SODIUM/VOLATILITY 
Volatilization from borosilicate glass melts of simulated Savannah 
River Plant waste, 4:25640 (DP-MS-78-13) 
SODIUM/X-RAY EMISSION ANALYSIS 
Ls soft-x-ray emission and absorption spectra of Na, 4:27177 
SODIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
SODIUM CHLORIDES/CORROSIVE EFFECTS 
Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
April-June 1978, 4:27562 (ANL/CEN/FE-78-5) 
SODIUM CHLORIDES/LATENT HEAT STORAGE 
Thermal energy storage material comprising mixtures of sodium, 
potassium and magnesium chlorides (Patent), 4:26625 
SODIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Characteristics of electrotransport in electron-irradiated samples 
of alkali halide crystals, 4:27299 
SODIUM COMPOUNDS/CRYSTAL STRUCTURE 
Structural studies of precursor and partially oxidized conducting 
complexes. X. A neutron diffraction study of potassium sodium 
tetracyaoplatinate(II) trihydrate, KNa[Pt(CN),].3H2O, 4:27352 
Structural studies of precursor and partially oxidized conducting 
complexes. VII. A neutron diffraction study of disodium 
tetracyanoplatinate(II) trihydrate, 4:27353 
Synthesis and structures of compounds Na/sub x/VSe2, 4:27108 
SODIUM COMPOUNDS/LATTICE PARAMETERS 
Synthesis and structures of compounds Na/sub x/VSee, 4:27108 
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SODIUM FLUORIDES/NEON 20 REACTIONS 
Classical many-body calculation of relativistic nuclear collisions, 
4:28392 


SODIUM HYDROXIDES/CORROSIVE EFFECTS 
Caustic stress corrosion of Fe-Cr-Ni austenitic alloys (350°C), 
4:27229 
SODIUM NITRATES/CORROSIVE EFFECTS 
Factors controlling nitrate cracking of mild steel, 4:27211 
SODIUM OXIDES/CRYSTAL DOPING 
Optical absorption of NazO-WOs glass containing transition-metal 
ions, 4:27257 
SODIUM OXIDES/OPTICAL PROPERTIES 
Optical absorption of NazO-WOs glass containing transition-metal 
ions, 4:27257 
SODIUM SULFATES/CORROSIVE EFFECTS 
Stress corrosion cracking of admiralty brass in nonammoniacal 
sulfate solutions, 4:27206 
SODIUM SULFATES/SURFACE TENSION 
Combined Cycle Research Program. Quarterly technical progress 
report No. 7, 1 January-31 March 1978, 4:26195 (MIT-2295T18- 
7) 
SODIUM TUNGSTATES/ELECTRONIC STRUCTURE 
Model for the x-ray photoelectron distributions of d-band 
perovskites, 4:27286 
SODIUM TUNGSTATES/PHOTOELECTRON 
SPECTROSCOPY 
Model for the x-ray photoelectron distributions of d-band 
perovskites, 4:27286 
SODIUM TUNGSTATES/PLASMONS 
Model for the x-ray photoelectron distributions of d-band 
perovskites, 4:27286 
SODIUM-SULFUR BATTERIES/CATHODES 
Some factors affecting sulphur electrode operation in sodium/ 
sulphur cells, 4:26650 
SODIUM-SULFUR BATTERIES/CHEMICAL REACTIONS 
Sodium-sulphur battery, 4:26633 
SODIUM-SULFUR BATTERIES/DESIGN 
Alkali metal--sulphur cells (Patent), 4:26634 
Sodium-sulphur battery, 4:26633 
Sodium-sulfur battery or cell with external storage (Patent in 
German), 4:26635 
Sodium/sulphur battery as a power source for rail traction, 
4:26638 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
Advanced batteries, 4:26644 
Determination of the life properties of beta alumina tubes, 4:26649 
Development of beta-alumina for use in electrochemical cells: a 
survey, 4:26648 
Improved alkali metal-sulfur battery or cell with single phase 
sulfur electrode (Patent in German), 4:26636 
SODIUM-SULFUR BATTERIES/PERFORMANCE 
Experimental study of six interconnected sodium/sulphur cells, 
4:26640 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Sodium-sulfur battery research (17-Ah prototype), 4:26637 
SODIUM-SULFUR BATTERIES/SEALS 
Electric cells (Patent; brazed joints, glass seals), 4:26645 
SOILS/CHEMICAL COMPOSITION 
Cs, and COS in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Utah, 4:26132 
Helium in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Utah, 4:26131 
SOILS/CONTAMINATION 
Distribution profiles of industrially-derived *°*Pu and fallout 2°° 
240 Py in soils of the great Miami River Watershed, Ohio (Cs- 
137), 4:27866 (ANL-77-65(Pt.3)) 
SOILS/FOOD CHAINS 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1977-October 31, 1978, 4:27874 
(SRO-641-29) 
SOILS/HEATING 
Waste heat utilization from electric generating plants, 4:26991 
(CONF-78 1238-1) 
SOILS/HYDROLOGY 
Sediment moisture relations: lysimeter project, 1976-1977 water 
year, 4:27865 (RHO-ST-15) 
SOILS/MOISTURE 
Use of a neutron depth probe with a shield to measure surface soil 
moisture content, 4:27693 (N-78-24713) 
SOILS/RADIOACTIVITY 
Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 
Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 
Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 


SOLAR CELL ARRAYS/MANUFACTURING 


SOILS/RADIONUCLIDE MIGRATION 

Preliminary study of radium-contaminated soils, 4:27868 (LA- 
7391-MS) 

Rates of leaching of radium from contaminated soils: an 
experimental investigation of radium bearing soils from Port 
Hope, Ontario, 4:25685 

Soil components that influence the chemical behavior of *°° Pu, 
4:27872 (UCLA-12-1159) 

SOLAR ABSORBERS/BLACK COATINGS 

Selective surfaces of copper foils, 4:26077 (CONF-730747-(E)) 
SOLAR ABSORBERS/COATINGS 

Spectrally selective solar absorbers aia 4:26103 
SOLAR ABSORBERS/FABRICATI 

New selective black coating for ae. Sau (Immersion in 
molten sodium dichromate), 4:26107 

Spectrally selective solar absorbers (Patent), 4:26103 

SOLAR ABSORBERS/PAINTS 
Paint coatings as selective surfaces for solar collectors, 4:26108 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 

Chemical vapor deposition of molybdenum reflectors for 
spectrally selective solar converters, 4:26106 

Paint coatings as selective surfaces for solar collectors, 4:26108 

Solar-selective absorber coatings on glass substrates, 4:26105 

Spectrally selective solar absorbers (Patent), 4:26103 

SOLAR AIR CONDITIONERS/ABSORPTION 

REFRIGERATION CYCLE 

Experimental investigation of refrigerant-carrier fluid pairs for 
solar powered air conditioning applications, 4:25965 (CONF- 
7606 138-) 

SOLAR AIR CONDITIONERS/DESIGN 
Solar air conditioning method and apparatus (Patent), 4:25979 
SOLAR AIR CONDITIONERS/PERFORMANCE 

Solar air-conditioning performance using stochastic weather 

models, 4:26042 
SOLAR AIR CONDITIONERS/REFRIGERANTS 

Experimental investigation of refrigerant-carrier fluid pairs for 
solar powered air conditioning applications, 4:25965 (CONF- 
7606138-) 

SOLAR AIR CONDITIONING/INTERNATIONAL 

COOPERATION 

NATO Committee on the Challenges of Modern Society Solar 
Energy pilot study. Final report, 4:25978 (UMD-4908-13) 

SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 

NATO Committee on the Challenges of Modern Society Solar 

Energy pilot study. Final report, 4:25978 (UMD-4908-13) 
SOLAR AIR HEATERS/DES ESIGN 

Design data brochure for the Owens-Illinois Sunpak Air-Cooled 
Solar Collector, 4:26084 (DOE/NASA/CR-150868) 

Hot air type solar heat-collecting apparatus (Patent), 4:26099 

Solar heating unit (Patent), 4:26087 

Solar heating unit (Patent, louvered openings with solar 
absorbers), 4:26094 

SOLAR AIR HEATERS/EFFICIENCY 

Investigation of the efficiency of a solar energy collector for 

heating air, 4:26079 (CONF-7606138-) 
SOLAR AIR HEATERS/HEAT TRANSFER 
Heat transfer effects in solar air heaters, 4:26074 (CONF-730747- 


(E)) 
SOLAR AIR HEATERS/PERFORMANCE 
Design data brochure for the Owens-Illinois Sunpak Air-Cooled 
Solar Collector, 4:26084 (DOE/NASA/CR- 150868) 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
Indoor test for thermal performance evaluation on the Sunworks 
(air) solar collector, 4:26082 (DOE/NASA/CR-150666) 
SOLAR ATMOSPHERE/ELECTRIC CURRENTS 
Dynamo action in a thin slab, 4:28219 (N-78-24938) 
SOLAR BATTERY CHARGERS 
Solar-electric car: urban vehicle performance, 4:26060 (CONF- 
730747-(E)) 
SOLAR CELL ARRAYS/COST 
Samics support study. Volume 1. Cost account catalog. Final 
report (Solar Array Manufacturing Industry Costing 
Standards), 4:25899 (N-78-24974) 
SOLAR CELL ARRAYS/DESIGN 
Development and testing of shingle-type solar cell molecules. 
Quarterly report, 4:25895 (N-78-24644) 
SOLAR CELL ARRAYS/ECONOMIC ANALYSIS 
Economic analysis of a candidate 50 cents/Wpk flat-plate 
photovoltaic manufacturing technology. Low-Cost Solar Array 
Project 5101-94, 4:25878 (DOE/JPL./1012-78/17) 
SOLAR CELL ARRAYS/LOAD MANAGEMENT 
Integrated solar electric-utility system for a residence using load 
management, 4:25916 
SOLAR CELL ARRAYS/MANUFACTURING 
Economic analysis of a candidate 50 cents/Wpk flat-plate 
photovoltaic manufacturing technology. Low-Cost Solar Array 
Project 5101-94, 4:25878 (DOE/JPL./1012-78/17) 





SOLAR CELL ARRAYS/MECHANICAL PROPERTIES 


Samics support study. Volume 1. Cost account catalog. Final 
report (Solar Array Manufacturing Industry Costing 
Standards), 4:25899 (N-78-24974) 

SOLAR CELL ARRAYS/MECHANICAL PROPERTIES 

Study of test methods for large flexible solar arrays (velsa). Final 
report, 4:25898 (N-78-24688) 

SOLAR CELL ARRAYS/MECHANICAL VIBRATIONS 

Natural frequencies of a four point-supported rectangular plate 
using the rayleigh-ritz method, 4:25901 (N-78-25450) 

SOLAR CELL ARRAYS/PERFORMANCE TESTING 

Block IV solar cell module design and test specification for 
Intermediate Load Center applications, 4:25877 (DOE/JPL/ 
1012-78/10(Rev.A)) 

SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 

Concentrating photovaltaic array testing, 4:25912 

SOLAR CELL ARRAYS/SPECIFICATIONS 

Block IV solar cell module design and test specification for 
Intermediate Load Center applications, 4:25877 (DOE/JPL/ 
1012-78/10(Rev.A)) 

Photovoltaic module design, qualification and testing 
specification, 4:25876 (DOE/JPL/1012-78/7A) 

SOLAR CELL ARRAYS/TECHNOLOGY TRANSFER 

Diffusion of photovoltaics: background, modeling, and initial 
reaction of the agricultural-irrigation sector, 4:25883 (MIT-EL- 

-004 


SOLAR CELL ARRAYS/TEST FACILITIES 
Concentrating photovaltaic array testing, 4:25912 
Requirements definition and preliminary design of a photovoltaic 
central station test facility. Task 1 technical report: facility 
requirements definition, 4:25906 (SAND-78-7043) 
SOLAR CELLS 
See also COMBINED COLLECTORS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COMMERCIALIZATION 
Photovoltaic venture analysis. Final report. Volume I. Executive 
summary, 4:25845 (SERI/TR-52-040(Vol.1)) 
Photovoltaic venture analysis. Final report. Volume II. 
Appendices, 4:25846 (SERI/TR-52-040(Vol.2)) 
Photovoltaic venture analysis. Final report. Volume III. 
Appendices, 4:25847 (SERI/TR-52-040(Vol.3)) 
SOLAR CELLS/ECONOMIC ANALYSIS 
Photovoltaic venture analysis. Final report. Volume I. Executive 
summary, 4:25845 (SERI/TR-52-040(Vol.1)) 
Photovoltaic venture analysis. Final report. Volume II. 
Appendices, 4:25846 (SERI/TR-52-040(Vol.2)) 
Photovoltaic venture analysis. Final report. Volume III. 
Appendices, 4:25847 (SERI/TR-52-040(Vol.3)) 
SOLAR CELLS/MARKETING RESEARCH 
Photovoltaic venture analysis. Final report. Volume I. Executive 
summary, 4:25845 (SERI/TR-52-040(Vol.1)) 
Photovoltaic venture analysis. Final report. Volume II. 
Appendices, 4:25846 (SERI/TR-52-040(Vol.2)) 
Photovoltaic venture analysis. Final report. Volume III. 
Appendices, 4:25847 (SERI/TR-52-040(Vol.3)) 
SOLAR CELLS/MATHEMATICAL MODELS 
Computer aided two-dimensional analysis of junction type solar 
cells, 4:25908 
SOLAR CELLS/NET ENERGY 
Solar energy breeders, 4:25855 
SOLAR CELLS/PERFORMANCE 
Optical orientation, junction technology, and solar cell 
performance, 4:25914 
SOLAR CELLS/PERFORMANCE TESTING 
Concentrator solar cell assembly, 4:25915 
SOLAR CELLS/RESEARCH PROGRAMS 
Overview of the DOE Photovoltaic Concentrator Project, 


4:25911 
SOLAR CELLS/REVIEWS 
Solar cell materials and their basic parameters, 4:25907 
SOLAR CELLS/SOLAR CONCENTRATORS 
Concentrator solar cell assembly, 4:25915 
Overview of the DOE Photovoltaic Concentrator Project, 
4:25911 
Photovoltaic concentrator system technology and applications 
experiments, 4:25905 (SAND-78-2184C) 
SOLAR CELLS/SOLID STATE PHYSICS 
Photovoltaic effect of highly asymmetric front wall homo- and 
heterojunctions, 4:25913 
SOLAR CELLS/SPECTRALLY SELECTIVE SURFACES 
Solar-selective absorber coatings on glass substrates, 4:26105 
SOLAR CELLS/TEMPERATURE EFFECTS 
High temperature operation of two-junction photovoltaic 
converters, 4:25904 (SAND-78-1583C) 
SOLAR CELLS/TESTING 
Block II solar cell module environmental test program, 4:25882 
(DOE/NASA/1892-78/1) 
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SOLAR CELLS/USES 
Uses of solar cells in India: present and future, 4:25918 
SOLAR CELLS/WEATHERING 
Block II solar cell module environmental test program, 4:25882 
(DOE/NASA/1892-78/1) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
Solar collector as an energy receiver and its incorporation in 
buildings, 4:25986 
SOLAR COLLECTORS/CERTIFICATION 
California testing and inspection program for solar equipment, 
:26109 


SOLAR COLLECTORS/DESIGN 
Heating by refraction, 4:26078 (CONF-730747-(E)) 
High-power solar collectors for flat roofs, 4:26111 
Modular solar radiation collector (Patent), 4:26092 
Solar heating unit (Patent), 4:26087 
Solar heating unit (Patent, louvered openings with solar 
absorbers), 4:26094 
SOLAR COLLECTORS/ENAMELS 
Solar collectors, a new area of application for enamel, 4:26112 
SOLAR COLLECTORS/HEAT PIPES 
Heliophase solar hot water heating system, 4:26054 
SOLAR COLLECTORS/PERFORMANCE 
Theory and experiment of the performance of the pivotable solar 
heat exchanger window wall, 4:26016 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Solar collector testing facility, circulating water, 4:26081 (CONF- 
7606 138-) 
SOLAR COLLECTORS/SOLAR SPACE HEATING 
Operational evaluation of a wind powered heating system, 4:26169 
SOLAR COLLECTORS/SPACE HEATERS 
Operational evaluation of a wind powered heating system, 4:26169 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Solar collectors, a new area of application for enamel, 4:26112 
Solar-selective absorber coatings on glass substrates, 4:26105 
SOLAR COLLECTORS/TEST FACILITIES 
Solar collector testing facility, circulating water, 4:26081 (CONF- 
7606138-) 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
FRESNEL LENS 
MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/OPTICS 
Photodensitometer determination of focal parameters, 4:26076 
(CONF-730747-(E)) 
SOLAR CONCENTRATORS/RESEARCH PROGRAMS 
Overview of the DOE Photovoltaic Concentrator Project, 
4:25911 
SOLAR CONCENTRATORS/TEST FACILITIES 
Concentrating photovaltaic array testing, 4:25912 
SOLAR CONSTANT/DATA 
Extraterrestrial solar energy and its possible variations, 4:25824 
(CONF-730747-(E)) 
SOLAR CONSTANT/TIME DEPENDENCE 
Evolution of the solar constant, 4:28218 (LA-UR-79-107) 
SOLAR COOKERS/DESIGN 
Solar cookers for Haiti, A feasibility study. Final report July 1976- 
September 1977, 4:26066 (PB-282650) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/CERTIFICATION 
= testing and inspection program for solar equipment, 
4:26109 
SOLAR COOLING SYSTEMS/COMMERCIALIZATION 
Solar heating and cooling commercialization: progress and 
problems, 4:25861 
SOLAR COOLING SYSTEMS/COORDINATED RESEARCH 
PROGRAMS 
Report of the fourth CCMS Solar Energy Pilot Study meeting, 
4:25977 (UMD-4908-12) 
SOLAR COOLING SYSTEMS/CORROSION PROTECTION 
Preliminary design package for noncorrosive fluid subsystem: 
solar heating and cooling, 4:25967 (DOE/NASA/CR-150698) 
SOLAR COOLING SYSTEMS/DATA ACQUISITION SYSTEMS 
Collation of monthly and semi-annual reports on instrumentation 
at the ‘Decade 80” House in Tucson, Arizona, 4:25968 (DOE/ 
NASA/CR-150728) 
SOLAR COOLING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Report of the fourth CCMS Solar Energy Pilot Study meeting. 
4:25977 (UMD-4908-12) 
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SOLAR COOLING SYSTEMS/DESIGN 
Preliminary design package for noncorrosive fluid subsystem, 
solar heating and cooling. 4:25974 (N-78-25549) 
SOLAR COOLING SYSTEMS/EVAPORATIVE COOLING 
Passive forms of the clearview solar collector, 4:26015 
SOLAR COOLING SYSTEMS/HEAT TRANSFER FLUIDS 
Preliminary design package for noncorrosive fluid subsystem: 
solar heating and cooling, 4:25967 (DOE/NASA/CR- 150698) 
Toxicology of solar heating and cooling materials: mutagenic 
survey of heat transfer fluids, 4:28118 (LF-58) 
SOLAR COOLING SYSTEMS/INFORMATION CENTERS 
National Solar Heating and Cooling Information Center and what 
it can do for you, 4:25800 
SOLAR COOLING SYSTEMS/PERFORMANCE 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
SOLAR CORONA/SOLAR PROMINENCES 
Spicule radial velocities, and the coronal condensation mechanism 
of spicule formation, 4:28220 
SOLAR DISTILLATION/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
SOLAR DISTILLATION/RESEARCH PROGRAMS 
Twenty years of work on solar distillation at the University of 
California, 4:26057 (CONF-730747-(E)) 
SOLAR ELECTRIC PROPULSION/COORDINATED 
RESEARCH PROGRAMS 
PROJECT: SOLARMOBILE, 4:25871 
SOLAR ENERGY 
Introduction to passive solar design: nature’s lesson, 4:25960 
Pathways to mandatory solar adoption, 4:25865 
Summary of the analysis of federal incentives used to stimulate 
energy energy production, 4:26768 
Update on solar and wind energy application in Hawaii, 4:26157 
SOLAR ENERGY/ARCHITECTURE 
Solar energy utilisation from an architectural point of view, 
4:26869 
SOLAR ENERGY/AVAILABILITY 
Conclusions and recommendations of the United States Solar 
Energy Panel, 4:25794 (CONF-730747-(E)) 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
SOLAR ENERGY/BIBLIOGRAPHIES 
Solar energy bibliography, 4:25796 (DOE/NASA/TM-73398) 
SOLAR ENERGY/COMMERCIALIZATION 
Some results of application and mission studies of solar 
technologies, 4:25848 
SOLAR ENERGY/CURRICULUM GUIDES 
Introductory solar energy science course, 4:25810 
SOLAR ENERGY/ECONOMIC ANALYSIS 
Solar energy: value to business vs. value to consumers, 4:25851 
SOLAR ENERGY/ECONOMIC IMPACT 
Solar energy, solar power, and pollution, 4:25793 (CONF-730747- 
E 


)) 
SOLAR ENERGY/EDUCATION 
Comprehensive measurement of knowledge and attitude levels on 
solar energy topics in the general public, 4:25804 
Florida plan for solar education, 4:25806 
Hand’s-on solar energy educational program for secondary 
schools, 4:25812 
North Carolina's approach: education, training, and information 
delivery, 4:25805 
Program in solar energy education for the general public, 4:25803 
Solar energy education and data program, 4:25802 
Solar energy meteorological research and training at Georgia 
Tech, 4:25833 
Solar energy program for elementary schools, 4:25809 
Solar technology transfer program: technician training, 4:25807 
Workshop on solar energy for science teachers, 4:25808 
SOLAR ENERGY/EDUCATIONAL TOOLS 
Solar energy classroom materials and activities for elementary 
grade levels, 4:25813 
Use of graphic hyperbole in the presentation of solar energy 
materials, 4:25811 
SOLAR ENERGY/ENERGY CONSERVATION 
Solar energy utilisation from an architectural point of view, 
26869 


SOLAR ENERGY/ENERGY MANAGEMENT 
Heat consumers from the planner’s point of view, 4:26821 
SOLAR ENERGY/ENERGY SOURCE DEVELOPMENT 
Sunlight as a global energy option for mankind, 4:26751 
SOLAR ENERGY/ENVIRONMENTAL IMPACTS 
Environmental benefits of solar energy: an economic approach, 
4:25869 
Solar energy, solar power, and pollution, 4:25793 (CONF-730747- 
(E)) 
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SOLAR ENERGY/EVALUATION 
Solar energy: progress and promise, 4:26824 
SOLAR ENERGY/FEASIBILITY STUDIES 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
SOLAR ENERGY/FINANCIAL INCENTIVES 
Challenge of establishing eligibility guidelines for the California 
solar energy tax credit, 4:25867 
SOLAR ENERGY/GOVERNMENT POLICIES 
Solar heating and cooling commercialization: progress and 
problems, 4:25861 
SOLAR ENERGY/INFORMATION CENTERS 
National Solar Heating and Cooling Information Center and what 
it can do for you, 4:25800 
SOLAR ENERGY/LEGISLATION 
State solar energy legislation, 4:25866 
SOLAR ENERGY/MARKETING RESEARCH 
Projecting the market penetration of solar energy: a 
methodological review, 4:25849 
Some results of application and mission studies of solar 
technologies, 4:25848 
SOLAR ENERGY/MEETINGS 
Solar diversification. Volume 2.2. Passive systems; physics; socio- 
economics; solar radiation; wind conversion, 4:257 
Sun in the service of mankind, 4:25792 (CONF-730747-(E)) 
SOLAR ENERGY/PUBLIC OPINION 
Comprehensive measurement of knowledge and attitude levels on 
solar energy topics in the general public, 4:25804 
Implications of public attitudes for solar energy policy, 4:25860 
SOLAR ENERGY/RESEARCH PROGRAMS 
Perspectives of solar energy utilisation, 4:25797 
Solar energy technologies program, 1977 - 1980, 4:25798 
SOLAR ENERGY/REVIEWS 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
SOLAR ENERGY/SOCIAL IMPACT 
Solar energy and social values, 4:25868 
SOLAR ENERGY/SOCIO-ECONOMIC FACTORS 
Solar energy: value to business vs. value to consumers, 4:25851 
SOLAR ENERGY/SOLAR SPACE HEATING 
Solar energy utilisation from an architectural point of view, 
4:26869 
SOLAR ENERGY/TECHNOLOGY ASSESSMENT 
Solar energy development in the USA, 4:25814 
SOLAR ENERGY/TECHNOLOGY TRANSFER 
North Carolina's approach: education, training, and information 
delivery, 4:25805 
Solar technology transfer: a model and strategies, 4:25801 
Solar technology transfer program: technician training, 4:25807 
SOLAR ENERGY/USES 
Conclusions and recommendations of the United States Solar 
Energy Panel, 4:25794 (CONF-730747-(E)) 
Solar energy technologies program, 1977 - 1980, 4:25798 
SOLAR ENERGY CONVERSION/HYDROGEN PRODUCTION 
Competing pathways towards large scale hydrogen production, 
4:25733 
Electrochemical method of harnessing solar energy, 4:25732 
Electrochemistry in the solar economy, 4:25930 
Hydrogen by thermochemical reactions, 4:25734 (CONF-780956- 
1) 


SOLAR ENERGY CONVERSION/PHOTOCHEMICAL 
REACTIONS 
Photochemical conversion of solar energy by use of nonbiological 
systems-2. A critical survey of proposed systems, 4:25931 
SOLAR ENERGY CONVERSION/PLANNING 
Solar energy: progress and promise, 4:26824 
SOLAR ENERGY CONVERSION/THERMOELECTRIC 
GENERATORS 
Solar thermoelectric generators. Final report, 4:25920 (N-78- 
24645) 
SOLAR ENERGY RESEARCH INSTITUTE/RESEARCH 
PROGRAMS 
Wind energy activities at the Solar Energy Research Institute, 
4:26156 
SOLAR FLUX 
Terrestrial propagation (Solar energy loss between reflector and 
receiver), 4:25952 
SOLAR FLUX/DATA ACQUISITION SYSTEMS 
Mobile station for automatic measurements of spectral solar and 
sky radiance and of the fluxes of global and sky radiation on 
differently orientated planes, 4:25822 (CONF-730747-(E)) 
SOLAR FLUX/FLUCTUATIONS 
Device for measuring fluctuations of radiation intensity in the 
visible wavelength range, 4:25820 (CONF-730747-(E)) 
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SOLAR FLUX/MEASURING INSTRUMENTS 
Device for measuring fluctuations of radiation intensity in the 
visible wavelength range, 4:25820 (CONF-730747-(E)) 
Multispectral measurement of direct and diffuse solar radiation at 
ground level, 4:25837 
SOLAR HEAT ENGINES/DESIGN 
Open gas-turbine cycle for solar energy conversion, 4:26058 
(CONF-730747-(E)) 
Solar powered V-2 vapor engine, 4:26061 (CONF-730747-(E)) 
SOLAR HEAT ENGINES/EFFICIENCY 
Feasibility of solar power for Seattle, Washington, 4:26059 
(CONF-730747-(E)) 
SOLAR HEAT ENGINES/OPEN-CYCLE SYSTEMS 
Open gas-turbine cycle for solar energy conversion, 4:26058 
(CONF-730747-(E)) 
SOLAR HEAT ENGINES/POWER GENERATION 
Feasibility of solar power for Seattle, Washington, 4:26059 
(CONF-730747-(E)) 
SOLAR HEATING/ECONOMIC IMPACT 
Solar heating and employment in Canada, 4:26823 
SOLAR HEATING/FEASIBILITY STUDIES 
Solar heating and employment in Canada, 4:26823 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Combination of direct and indirect solar energy utilization for heat 
supply in buildings, 4:25985 
Junkers ‘Tritherm house’, 4:26038 
Optimum solar energy utilisation for domestic heat supply. Energy 
economy aspects and application technology, 4:25984 
Solar collector as an energy receiver and its incorporation in 
buildings, 4:25986 
Use of solar energy in buildings, 4:26041 
SOLAR HEATING SYSTEMS/CERTIFICATION 
California testing and inspection program for solar equipment, 


4:26109 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 
Barriers and incentives to the commercialization of solar energy 
for residential domestic hot water and space heating: an in depth 
assessment by solar consumers, 4:26030 
Solar heating and cooling commercialization: progress and 
problems, 4:25861 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 
Solar controls program element, 4:25971 (LBL-8346) 
Solar heating system (Patent), 4:25980 
SOLAR HEATING SYSTEMS/COORDINATED RESEARCH 
PROGRAMS 
Report of the fourth CCMS Solar Energy Pilot Study meeting, 
4:25977 (UMD-4908-12) 
SOLAR HEATING SYSTEMS/CORROSION PROTECTION 
Preliminary design package for noncorrosive fluid subsystem: 
solar heating and cooling, 4:25967 (DOE/NASA/CR-150698) 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
SYSTEMS 
Collation of monthly and semi-annual reports on instrumentation 
at the "Decade 80” House in Tucson, Arizona, 4:25968 (DOE/ 
NASA/CR-150728) 
SOLAR HEATING SYSTEMS/DEMONSTRATION 
PROGRAMS 
—— and solar energy applications: programs in Illinois, 
Report of the fourth CCMS Solar Energy Pilot Study meeting, 
4:25977 (UMD-4908- 12) 
SOLAR HEATING SYSTEMS/DESIGN 
Cherry Creek solar office buildings, 4:26024 
Non-polluting is more economical. Solar-bivalent heating system 
in a 50-bed hotel, 4:26039 
Preliminary design package for noncorrosive fluid subsystem, 
solar heating and cooling, 4:25974 (N-78-25549) 
Systems for making use of the energy carried by a fluid and 
supplied thereto by solar energy (Patent), 4:25959 
SOLAR HEATING SYSTEMS/ECONOMIC ANALYSIS 
Economic tradeoffs between active and passive solar heating and 
energy conservation on residential buildings, 4:25854 
Passive forms of the clearview solar collector, 4:26015 
Utility load management and solar energy. Study background and 
preliminary market potential analysis, 4:25961 (BNL-25038) 
SOLAR HEATING SYSTEMS/ECONOMIC IMPACT 
Impact of solar and energy conservation building designs on 
electric utilities, 4:26033 
SOLAR HEATING SYSTEMS/ECONOMICS 
Economics of solar heating systems, 4:26036 
SOLAR HEATING SYSTEMS/HEAT TRANSFER FLUIDS 
Preliminary design package for noncorrosive fluid subsystem: 
solar heating and cooling, 4:25967 (DOE/NASA/CR-150698) 
Toxicology of solar heating and cooling materials: mutagenic 
survey of heat transfer fluids, 4:28118 (LLF-58) 
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SOLAR HEATING SYSTEMS/HYBRID SYSTEMS 
Analysis and design of a south facing hybrid solar house 
(Combined direct gain windows, solar air heater, and solar- 
assisted heat pumps), 4:26029 
SOLAR HEATING SYSTEMS/INFORMATION CENTERS 
National Solar Heating and Cooling Information Center and what 
it can do for you, 4:25800 
SOLAR HEATING SYSTEMS/INSTALLATION 
Direct labor requirements for select solar energy technologies: a 
review and synthesis. SERI working paper, 4:25844 (SERI/RR- 
53-045) 
SOLAR HEATING SYSTEMS/LIFE-CYCLE COST 
Sensitivity analysis of solar heating systems economics, 4:25852 
SOLAR HEATING SYSTEMS/LOAD MANAGEMENT 
Utility load management and solar energy. Study background and 
preliminary market potential analysis, 4:25961 (BNL-25038) 
SOLAR HEATING SYSTEMS/MAINTENANCE 
Direct labor requirements for select solar energy technologies: a 
review and synthesis. SERI working paper, 4:25844 (SERI/RR- 


53-045) 
SOLAR HEATING SYSTEMS/MANUFACTURING 
Direct labor requirements for select solar energy technologies: a 
review and synthesis. SERI working paper, 4:25844 (SERI/RR- 


53-045) 
SOLAR HEATING SYSTEMS/MARKETING RESEARCH 
Working papers on marketing and market acceptance. volume i: 
preliminary findings and analysis. Preliminary report, 4:25975 
(PB-282077) 
SOLAR HEATING SYSTEMS/NET ENERGY 
Solar energy: will it conserve our non-renewable resources, 
4:25857 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Passive forms of the clearview solar collector, 4:26015 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
Performance of a 100% solar heated house, 4:26012 
SOLAR HEATING SYSTEMS/POWER DEMAND 
Utility load management and solar energy, 4:26034 
SOLAR HEATING SYSTEMS/SAFETY ENGINEERING 
Solar oe technology. Is solar heating technology on the right 
road, 4:26040 
SOLAR HEATING SYSTEMS/SIZE 
GFL method for sizing solar energy space and water heating 
systems, 4:25976 (SERI-30 
SOLAR HEATING SYSTEMS/STANDARDS 
Solar heating technology. Is solar heating technology on the right 
road, 4:26040 
SOLAR NEUTRINOS/NEUTRINO DETECTION 
™Ga-"' Ge system (J, 7, lifetime, threshold energy), 4:28383 
(BNL-50879(Vol.1)) 
SOLAR PONDS/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
SOLAR PONDS/COMMERCIALIZATION 
Passive heating and cooling system from concept to 
commercialization, 4:26028 
SOLAR PONDS/DESIGN 
Solar energy collecting pond (Patent), 4:26096 
SOLAR PONDS/HEAT STORAGE 
Solar ponds, 4:26114 
SOLAR PONDS/MATHEMATICAL MODELS 
Solar pond: analytical and laboratory studies, 4:26069 (CONF- 
730747-(E)) 
SOLAR PONDS/SEAWATER 
Solar ponds, 4:26114 
SOLAR PONDS/TEMPERATURE GRADIENTS 
Solar pond: analytical and laboratory studies, 4:26069 (CONF- 
730747-(E)) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
SOLAR POWER PLANTS/CAPACITY 
Capacity displacement for solar plants. 4:25945 
SOLAR POWER PL.AANTS/RESEARCH PROGRAMS 
Systems Studies Department FY 78 activity report. Volume 2. 
Systems analysis (Sandia Laboratories. Livermore), 4:28601 
(SAND-79-8211) 
SOLAR POWER PL.AANTS/SOLAR HEAT ENGINES 
Feasibility of solar power for Seattle. Washington. 4:26059 
(CONF-730747-(E)) 
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SOLAR PROCESS HEAT 
Process heat in California: applications and potential for solar 
energy in the industrial, agricultural and commercial sectors, 
4:26043 (N-78-25535) 
SOLAR PROCESS HEAT/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
SOLAR PROCESS HEAT/DATA ACQUISITION 
Industrial process end-use matching. Technical planning report, 
4:26045 (SERI-27) 
SOLAR PROCESS HEAT/ECONOMIC ANALYSIS 
Industrial process end-use matching. Technical planning report, 
4:26045 (SERI-27) 
Solar energy: value to business vs. value to consumers, 4:25851 
SOLAR PROCESS HEAT/FEASIBILITY STUDIES 
Industrial process end-use matching. Technical planning report, 
4:26045 (SERI-27) 
SOLAR PROCESS HEAT/SOLAR WATER HEATERS 
Solar production of industrial process steam. Final detail design 
report, 4:26044 (SAN-1457-1) 
SOLAR PROCESS HEAT/STEAM SYSTEMS 
Solar production of industrial process steam. Final detail design 
report, 4:26044 (SAN-1457-1) 
SOLAR PROCESS HEAT/USES 
Industrial process end-use matching. Technical planning report, 
4:26045 (SERI-27) 
SOLAR PROMINENCES/GAS FLOW 
Mechanism of formation of loop prominences, 4:28221 
SOLAR RADIATION/CORRELATIONS 
Study of the relations between total solar radiation, net radiation, 
and insolation, 4:25818 (CONF-730747-(E)) 
SOLAR RADIATION/DATA ACQUISITION 
Analysis of the California solar resource. Volume 3. Appendices, 
4:25826 (LBL-7860(Vol.3)(App.)) 
SOLAR RADIATION/DATA ANALYSIS 
Analysis of the California solar resource. Volume 3. Appendices, 
4:25826 (LBL-7860(Vol.3)(App.)) 
SOLAR RADIATION/RADIATION FLUX 
Uv spectroirradiometer measurements of solar uv fluxes on the 
Stratcom 8A balloon flight. Final report August 1977-June 
1978, 4:28214 (AD-A-055775) 
SOLAR RADIATION/STATISTICS 
Statistical study of solar radiation, 4:25821 (CONF-730747-(E)) 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Solar energy concentrating and collecting arrangement and 
method (Patent), 4:26093 
SOLAR REFRIGERATION/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
SOLAR RIGHTS 
Combining solar access alternatives, 4:25863 
Model codes for solar energy, 4:25864 
Planning for solar access in new residential development, 4:25862 
SOLAR RIGHTS/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
SOLAR SIMULATORS/CALIBRATION 
Photometer for solar simulators, 4:25830 
SOLAR SPACE HEATING 
Architecture and energy: architecture in the field of tension 
between energy consciousness and quality of life, 4:25983 
SOLAR SPACE HEATING/ECONOMIC ANALYSIS 
Economic viability of residential solar space heating and hot water 
systems: the impact of energy conservation and fuel prices, 
4:25853 
SOLAR SPACE HEATING/ECONOMICS 
Residential energy management, 4:26945 
SOLAR SPACE HEATING/INTERNATIONAL 
COOPERATION 
NATO Committee on the Challenges of Modern Society Solar 
Energy pilot study. Final report, 4:25978 (UMD-4908-13) 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
NATO Committee on the Challenges of Modern Society Solar 
Energy pilot study. Final report, 4:25978 (UMD-4908-13) 
SOLAR STILLS/DESIGN 
Results of the use of a solar still in Turkmen, 4:26064 (CONF- 
730747-(E)) 
Solar still with evaporating wick, 4:26063 (CONF-730747-(E)) 
Twenty years of work on solar distillation at the University of 
California, 4:26057 (CONF-730747-(E)) 
SOLAR STILLS/HEAT TRANSFER 
Heat and mass transfer within a solar still envelope, 4:26065 
(CONF-730747-(E)) 


SOLAR WATER HEATERS/DESIGN 


SOLAR STILLS/MASS TRANSFER 

Heat and mass transfer within a solar still envelope, 4:26065 
(CONF-730747-(E)) 

SOLAR STILLS/OPERATION 
Integration of solar stilis into minimum cost dwellings for arid 

areas, 4:26062 (CONF-730747-(E)) 

SOLAR STILLS/PERFORMANCE 
Results of the use of a solar still in Turkmen, 4:26064 (CONF- 

730747-(E)) 
Twenty years of work on solar distillation at the University of 
California, 4:26057 (CONF-730747-(E)) 

SOLAR STILLS/RESEARCH PROGRAMS 

Twenty years of work on solar distillation at the University of 
California, 4:26057 (CONF-730747-(E)) 

SOLAR THERMAL POWER PLANTS/BIBLIOGRAPHIES 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 

SOLAR THERMAL POWER PLANTS/ 
COMMERCIALIZATION 
Barriers and incentives to the innovation of small solar thermal 

electric power systems: a commercialization perspective for R 
and D management, 4:25 

SOLAR THERMAL POWER PLANTS/CONSTRUCTION 

Solar power plants: problems and prospects, 4:25938 (CONF- 
730747-(E)) 

SOLAR THERMAL POWER PLANTS/ECONOMIC 
ANALYSIS 
Interim report on small power systems study, 4:25940 (SAN-1101/ 

PA2-20) 

SOLAR THERMAL POWER PLANTS/ECONOMICS 
Economic goals for solar thermal electric power systems, 4:25856 
Solar power plants: problems and prospects, 4:25938 (CONF- 

730747-(E)) 

SOLAR THERMAL POWER PLANTS/FEASIBILITY 
STUDIES 
Photothermal conversion of solar energy for large-scale electrical 

power production, 4:25937 (CONF-730747-(E)) 

SOLAR THERMAL POWER PLANTS/HYBRID SYSTEMS 
Hybrid and repowered solar electric plants, 4:25953 

SOLAR THERMAL POWER PLANTS/MARKETING 
RESEARCH 
— report on small power systems study, 4:25940 (SAN-1101/ 

‘A 2-20) 

SOLAR THERMAL POWER PLANTS/NET ENERGY 
Solar energy breeders, 4:25855 
Solar energy: will it conserve our non-renewable resources, 

4:25857 

SOLAR THERMAL POWER PLANTS/RESEARCH 
PROGRAMS 
Research at Sandia Laboratories for Solar Thermal Large Power 

Systems Program. Annual summary, fiscal year 1978, 4:25941 
(SAND-78-8051) 

SOLAR TRACKING 

Errors in locating the Sun and their effect on solar intensity 
predictions, 4:25843 

SOLAR WATER HEATERS 
Examples of current systems for solar water heating, 4:26052 
Optimum solar energy utilisation for domestic heat supply. Energy 

economy aspects and application technology, 4:25984 
Use of solar energy in buildings, 4:26041 

SOLAR WATER HEATERS/CERTIFICATION 

California testing and inspection program for solar equipment, 
4:26109 


SOLAR WATER HEATERS/COMMERCIALIZATION 
Barriers and incentives to the commercialization of solar energy 
for residential domestic hot water and space heating: an in depth 
assessment by solar consumers, 4:26030 
Solar heating and cooling commercialization: progress and 
problems, 4:25861 
SOLAR WATER HEATERS/CONSTRUCTION 
Solar production of industrial process steam. Final detail design 
report, 4:26044 (SAN-1457-1) 
SOLAR WATER HEATERS/DESIGN 
Analysis and design of a south facing hybrid solar house, 4:26029 
Design and installation package for solar hot water system, 
4:26048 (DOE/NASA/CR-150859) 
Field design methods and data for solar energy applications, 
4:25958 (CONF-730747-(E)) 
Non-polluting is more economical. Solar-bivalent heating system 
in a 50-bed hotel, 4:26039 


Solar energy utilization for water heating, 4:26051 

Solar energy collector (Patent), 4:26049 

Solar production of industrial process steam. Final detail design 
report, 4:26044 (SAN-1457-1) 

Sun earth house, 4:26022 





SOLAR WATER HEATERS/ECONOMIC ANALYSIS 


SOLAR WATER HEATERS/ECONOMIC ANALYSIS 
Micro economic study of solar domestic water heating systems in 
state buildings, 4:26056 
SOLAR WATER HEATERS/ECONOMIC IMPACT 
Impact of solar and energy conservation building designs on 
electric utilities, 4:26033 
SOLAR WATER HEATERS/FORCED CONVECTION 
Simulation of forced circulation water heaters; effects of auxiliary 
energy supply, load type, and storage capacity, 4:26046 (CONF- 
730747-(E)) 
SOLAR WATER HEATERS/HEAT PIPES 
Heliophase solar hot water heating system, 4:26054 
SOLAR WATER HEATERS/INFORMATION CENTERS 
National Solar Heating and Cooling Information Center and what 
it can do for you, 4:25800 
SOLAR WATER HEATERS/INSTALLATION 
Design and installation package for solar hot water system, 
4:26048 (DOE/NASA/CR-150859) 
Direct labor requirements for select solar energy technologies: a 
review and synthesis. SERI working paper, 4:25844 (SERI/RR- 


53-045) 
SOLAR WATER HEATERS/MAINTENANCE 
Direct labor requirements for select solar energy technologies: a 
review and synthesis. SERI working paper, 4:25844 (SERI/RR- 
53-045) 
SOLAR WATER HEATERS/MANUFACTURING 
Direct labor requirements for select solar energy technologies: a 
review and synthesis. SERI working paper, 4:25844 (SERI/RR- 
53-045) 
SOLAR WATER HEATERS/MARKETING RESEARCH 
Working papers on marketing and market acceptance. volume i: 
preliminary findings and analysis. Preliminary report, 4:25975 
(PB-282077) 
SOLAR WATER HEATERS/OPERATION 
Heliophase solar hot water heating system, 4:26054 
SOLAR WATER HEATERS/OPTIMIZATION 
Simulation and cost optimization for solar hot water systems in 
tropical climates, 4:26055 
SOLAR WATER HEATERS/PERFORMANCE 
Experimental study of storage elevation in a thermosypon hot 
water system, 4:26053 
Performance of residential solar heating and cooling system with 
flat-plate and evacuated tubular collectors: CSU Solar House I, 
4:25966 (COO-2577-17) 
Performance of a 100% solar heated house, 4:26012 
Utilization of tropical solar insolation data and generalized 
experimental collector performance results for the evaluation 
and design of a solar hot water system, 4:26047 (CONF- 
76061 38-) 
SOLAR WATER HEATERS/POWER DEMAND 
Utility load management and solar energy, 4:26034 
SOLAR WATER HEATERS/REVIEWS 
Solar hot water system update, 4:26050 (SER1/TP-61-052) 
SOLAR WATER HEATERS/SAFETY ENGINEERING 
Solar heating technology. Is solar heating technology on the right 
road, 4:26040 
SOLAR WATER HEATERS/SIMULATION 
Simulation and cost optimization for solar hot water systems in 
tropical climates, 4:26055 
Utilization of tropical solar insolation data and generalized 
experimental collector performance results for the evaluation 
and design of a solar hot water system, 4:26047 (CONF- 
76061 38-) 
SOLAR WATER HEATERS/SIZE 
GFL method for sizing solar energy space and water heating 
systems, 4:25976 (SERI-30) 
SOLAR WATER HEATERS/SPECIFICATIONS 
Solar production of industrial process steam. Final detail design 
report, 4:26044 (SAN-1457-1) 
SOLAR WATER HEATERS/STANDARDS 
Solar heating technology. Is solar heating technology on the right 
road, 4:26040 
SOLAR WATER HEATERS/THERMOSYPHON EFFECT 
Experimental study of storage elevation in a thermosypon hot 
water system, 4:26053 
SOLAR WATER HEATING/ECONOMIC ANALYSIS 
Economic viability of residential solar space heating and hot water 
systems: the impact of energy conservation and fuel prices, 
4:25853 
SOLAR WATER PUMPS/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
SOLAR WATER PUMPS/MARKETING RESEARCH 
Solar-powered irrigation systems study: technical summary report. 
Volume II. Agricultural energy and fuel price projections for 
Arizona, California, Kansas, Nebraska, New Mexico, and Texas, 
4:26067 (SAN-1101/PA2-26) 
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SOLAR WIND/INSTABILITY 
Ion-acoustic-like instabilities in the solar wind, 4:28224 
SOLAR X-RAY BURSTS 
X-ray flare and short-wave fade duration model. Outage time is 
directly related to solar peak of x-ray event by use of event rise 
characteristics. Interim report January 1976-January 1978, 
4:28217 (AD-A-057284) 
SOLAR-ASSISTED HEAT PUMPS 
Collector and heat pump for a five-family house (Water-water 
heat pump), 4:25988 
Combination of direct and indirect solar energy utilization for heat 
supply in buildings, 4:25985 
Cooling and energy crisis: a critical review of the criteria of 
choice of cooling unit in modern air conditioning plants, 4:25981 
SOLAR-ASSISTED HEAT PUMPS/BIBLIOGRAPHIES 
Solar thermal components: a bibliography with abstracts. 
Quarterly update, October, 4:26086 (TAC-STC-77-004) 
SOLAR-ASSISTED HEAT PUMPS/ECONOMIC ANALYSIS 
Economics of solar-heat pump heating systems, 4:26035 
SOLAR-ASSISTED HEAT PUMPS/OPTIMIZATION 
Economics of solar-heat pump heating systems, 4:26035 
SOLAR-ASSISTED HEAT PUMPS/REVIEWS 
Cost-effective potential of optimumly designed heat pumps for the 
collection, storage, and distribution of solar energy, 4:25962 
(BNL-25195) 
SOLAR-ASSISTED POWER SYSTEMS/ECONOMICS 
Hybrid and repowered solar electric plants, 4:25953 
SOLID FUELS/COMBUSTION 
Theory of combustion of a solid fuel particle in a gaseous oxidizer, 
4:27434 
SOLID FUELS/PHYSICAL PROPERTIES 
Technology advances in wood fired gas turbine development, 
4:26206 
SOLID STATE LASERS/DESIGN 
Deep red laser (Patent), 4:27511 
Fluorophosphate-base laser glasses (Patent), 4:27508 
SOLID STATE LASERS/MODE LOCKING 
Mode locking in a solid-state ring laser, 4:27526 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/COMBUSTION 
Andco-torrax: a slagging pyrolysis solid waste conversion system, 
4:27018 
Method and apparatus for incinerating waste material (Patent), 
4:27009 


Refuse treatment apparatus (Patent), 4:27016 
SOLID WASTES/ENERGY RECOVERY 
Some potential strategies for the recovery and reduction of 
municipal solid waste, 4:27015 
SOLID WASTES/LEACHING 
Environmental readiness document: small atmospheric fluidized- 
bed combustion. Commercialization Phase III planning, 4:27565 
(DOE/ERD-0007) 
SOLID WASTES/PYROLYSIS 
Method for the pyrolysis of wastes and rotation retorts for the 
utilization of this method connected with the possibility of 
subsequent combustion and heat utilization (Patent), 4:25784 
SOLID WASTES/RECYCLING 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 2. Tradeoffs of municipal solid-waste- 
processing alternatives, 4:26723 (LBL-7896(Pt.2)) 
Process for the pyrolytic treatment of organic, pseudo-organic and 
inorganic material (Patent), 4:27560 
Resource conservation and recovery: current reports, 4:27013 
(NP-23597) 
Some potential strategies for the recovery and reduction of 
municipal solid waste, 4:27015 
SOLID WASTES/WASTE DISPOSAL 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 2. Tradeoffs of municipal solid-waste- 
processing alternatives, 4:26723 (LBL-7896(Pt.2)) 
Environmental readiness document: small atmospheric fluidized- 
bed combustion. Commercialization Phase II planning, 4:27565 
(DOE/ERD-0007) 
Process for the pyrolytic treatment of organic, pseudo-organic and 
inorganic material (Patent), 4:27560 
Resource conservation and recovery: current reports, 4:27013 
(NP-23597) 
SOLID WASTES/WASTE MANAGEMENT 
Commonwealth of Massachusetts State solid waste plan, 
September 30, 1977, 4:27019 
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SOLID WASTES/WASTE PROCESSING 
Refuse treatment apparatus (Patent), 4:27016 
SOLID WASTES/WASTE PROCESSING PLANTS 
System for the handling of solid waste (Patent), 4:27561 
SOLVATED ELECTRONS/CHEMICAL REACTIONS 
Pulse radiolysis studies of decacarbonyldimanganese(0) and 
halopentacarbonylmanganese(I). The 
pentacarbony!manganese(0) radical, 4:27396 
SOLVENT EXTRACTION/CHEMISTRY 
Chemistry of nuclear resources, technology, and waste, 4:27399 
(CONF-781112-11) 
SOLVENT EXTRACTION/THERMODYNAMIC MODEL 
Predictive thermodynamic model for the distribution coefficients 
of neodymium in the Nd(NO3)s-HN0Os-H20-1 M HDEHP- 
AMSCO liquid-liquid extraction system, 4:27078 
SOLVENT-REFINED COAL/HEAT TREATMENTS 
Process for the preparation of synthetic coking coal, 4:25153 
SOLVENT-REFINED COAL/PRODUCTION 
Process for the preparation of synthetic coking coal, 4:25153 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOOT/IGNITION 
Ignition delay studies in shock induced combustion of bituminous 
pulverized coals, 4:25339 (CONF-780417-) 
SORBENT RECOVERY SYSTEMS/DESIGN 
Oil slick removal and recovery system (Patent), 4:25456 
SORGHUM/TEXAS 
Alternate sources of energy for agriculture, 4:26825 (CONF- 
780378-) 
SOUR CRUDES/DECARBONIZATION 
Development of scaling methods for a crude oil cracking reactor 
using short duration test techniques, 4:25440 
SOUR CRUDES/DESULFURIZATION 
Development of scaling methods for a crude oil cracking reactor 
using short duration test techniques, 4:25440 
SOUR CRUDES/ORIGIN 
Origin of hydrogen sulfide containing natural gases of oil and gas 
bearing basins, 4:25377 
SOUTH AFRICA/COAL MINES 
Van Dyks Drift now top SA coal exporter, 4:25307 
SOUTH CAROLINA/WELL LOGGING 
Geophysical logs for a deep test hole, Clubhouse Crossroads No. 
2, Dorchester County, South Carolina, 4:28184 (USGS-OFR- 
78-151) 
SOUTH DAKOTA/SOCIAL SERVICES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
SOUTH DAKOTA/TAXES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SOYBEANS/CONTAMINATION 
Effects of SO2 on crop plants: overview, 4:27741 (ANL-77- 
65(Pt.3)) 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 
Open air fumigation system for the study of sulfur dioxide effects 
on crop plants, 4:27742 (ANL-77-65(Pt.3)) 
SOYBEANS/PATHOGENESIS 
Influence of sulfur dioxide fumigation on pathogen development 
in field-grown soybeans: a preliminary study (Alternaria, 
Fusarium, Stemphylium, Phomopsis), 4:28126 (ANL-77- 
65(Pt.3)) 
SOY BEANS/PHOTOSYNTHESIS 
Effect of sulfur dioxide fumigation on development and yield of 
field-grown soybeans, 4:27743 (ANL-77-65(Pt.3)) 
Photosynthetic response of field-grown soybeans to fumigations 
with sulfur dioxide, 4:28125 (ANL-77-65(Pt.3)) 
Response of soybeans to acid precipitation alone and in 
combination with sulfur dioxide, 4:28127 (ANL-77-65(Pt.3)) 
SOYBEANS/PRODUCTIVITY 
Effect of sulfur dioxide fumigation on development and yield of 
field-grown soybeans, 4:27743 (ANL-77-65(Pt.3)) 
Response of soybeans to acid precipitation alone and in 
combination with sulfur dioxide, 4:28127 (ANL-77-65(Pt.3)) 
SPACE FLIGHT/BIOLOGICAL EFFECTS 
Space Biology and Aerospace Medicine (Lead abstract for 
English translation of the Russian journal), 4:28027 (JPRS- 
72115) 
SPACE FLIGHT/PERSONNEL MONITORING 
A note on the tissue star dose in personnel radiation monitoring in 
space, 4:28053 (N-78-25758) 


SPECTRALLY SELECTIVE SURFACES/CHEMICAL 


SPACE FLIGHT/RADIOSENSITIVITY EFFECTS 
Histological and histochemical studies of the liver of rats flown 
aboard Kosmos-690 biosatellite (Prolonged space flight has no 
effect on the mmorphological changes induced by y rays in rat 
liver), 4:28057 
Radiation lesion to liver DNA of rats exposed to radiation during 
flight aboard the Kosmos-690 biosatellite (Effect of 
weightlessness on y-radioinduced DNA strand breaks), 4:28041 
Rat behavior in maze after flight aboard Kosmos-690 biosatellite 
(Effects of space flight factors (acceleration, vibration, and 
weightlessness) on y-radioinduced behavioral changes in rats), 
4:28059 
State of spermatogenesis in rats flown aboard Kosmos-690 
biosatellite (Effects of space flight factors on y radiosensitivity 
of germ cells in male rats), 4:28058 
SPACE HEATERS/FLUE GAS 
Source assessment: coal-fired residential combustion equipment 
field tests, June 1977. Task report September 1975-May 1978, 
4:27771 (PB-283699) 
SPACE HEATERS/PERFORMANCE 
Operational evaluation of a wind powered heating system, 4:26169 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
GEOTHERMAL SPACE HEATING 
SPACE HEATING/CONTROL SYSTEMS 
Automatic regulation and control systems as a means of energy 
saving, 4:26886 
SPACE HEATING/ENERGY STORAGE 
Energy storage systems program overview, FY 1978, compiled 
December 1977, 4:26701 (DOE/ET-0038) 
SPACE HEATING/HEAT RECOVERY EQUIPMENT 
Measurements of operating behavior of a Schrag-Aldes heat 
exchanger, 4:26873 (UCRL-Trans- 1560) 
SPACE HEATING/THERMOSTATS 
Temperature-monitoring and control system (Patent), 4:26874 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/COST BENEFIT ANALYSIS 
Benefit-cost analysis of nuclear power applied to the GPS mission, 
4:26400 
SPACE PROPULSION REACTORS 
Gaseous-fuel reactor systems for aerospace applications, 4:26531 
SPACE VEHICLES 
European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
Space industrialization. Volume III: space industrialization 
implementation concepts. Final report, 4:25900 (N-78-25109) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Study of test methods for large flexible solar arrays (velsa). Final 
report, 4:25898 (N-78-24688) 
SPACECRAFT POWER SUPPLIES/SOLAR CELLS 
Space industrialization. Volume III: space industrialization 
implementation concepts. Final report, 4:25900 (N-78-25109) 
SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 
GENERATORS 
Solar thermoelectric generators. Final report, 4:25920 (N-78- 


24645) 
SPACERS/DESIGN 
Fuel assembly spacer within the coolant duct (Patent), 4:26477 
Fuel element skeleton (Patent), 4:26471 
SPACE-TIME 
The Dynamic Theory, a new view of space, time, and matter. 
Research report, 4:28435 (AD-A-055325) 
SPARK IGNITION ENGINES/AUTOMOTIVE FUELS 
Performance and emissions of spark-ignition engines operating 
with alcohol-gasoline mixtures, 4:27055 
SPARK IGNITION ENGINES/FLAME PROPAGATION 
Effect of hydrogen addition on ignition delays and flame 
propagation in spark ignition engines, 4:27054 (CONF-780417-) 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
451 ignition tester for SI engines, 4:27028 
Demands made on new ignition systems, 4:27029 
SPARK IGNITION ENGINES/RELIABILITY 
Demands made on new ignition systems, 4:27029 
SPECTRA UNFOLDING/MAXIMUM-LIKELIHOOD FIT 
Varied applications of a new maximum-likelihood code with 
complete covariance capability (FERRET, for data 
adjustment), 4:28367 (HEDL-SA-1616-FP) 
SPECTRALLY SELECTIVE SURFACES 
Selective surfaces of copper foils, 4:26077 (CONF-730747-(E)) 
SPECTRALLY SELECTIVE SURFACES/ABSORPTIVITY 
Effect of selectivity in solar energy installations, 4:26075 (CONF- 
730747-(E)) 
SPECTRALLY SELECTIVE SURFACES/CHEMICAL 
PREPARATION 
New selective black coating for solar collectors (Immersion in 
molten sodium dichromate). 4:26107 





SPECTRALLY SELECTIVE SURFACES/EMISSIVITY 


SPECTRALLY SELECTIVE SURFACES/EMISSIVITY 
Effect of selectivity in solar energy installations, 4:26075 (CONF- 
730747-(E)) 
SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Chemical vapor deposition of molybdenum reflectors for 
spectrally selective solar converters, 4:26106 
SPECTRALLY SELECTIVE SURFACES/HEAT LOSSES 
Antiradiative cellular structure combined with a selective surface 
base, 4:26071 (CONF-730747-(E)) 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Paint coatings as selective surfaces for solar collectors, 4:26108 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NEUTRON SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/ELECTRONIC CIRCUITS 
Some electronic aspects of energy measurements with solid-state 
detectors, 4:27659 
SPECTROPHOTOMETRY 
Spectrophotometric assay of catalase with perborate as substrate, 
4:27971 


SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
ELECTRON SPECTROSCOPY 
EMISSION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 
X-RAY SPECTROSCOPY 
SPECTROSCOPY/DATA PROCESSING 
Simple and versatile Fourier domain digital filter, 4:27327 
SPENT FUEL ELEMENTS/GAMMA FUEL SCANNING 
ANGEL: a conversational program for nuclear fuel element 
scanning by Ge(Li) gamma spectroscopy, 4:27325 
Computer-controlled gamma scanning of irradiated reactor fuel, 
:27323 


SPENT FUEL ELEMENTS/INVENTORIES 
U.S. LWR spent fuel inventories, 4:26287 (ORNL/SUB-78/4258/ 


1) 
SPENT FUEL ELEMENTS/ISOTOPE RATIO 
Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows. Volume 
II, 4:26335 (GA-A-14980(Vol.2)) 
SPENT FUEL ELEMENTS/REMOTE HANDLING 
Optimized spent fuel storage and shipping systems (LMFBR), 
4:26373 (GEFR-00394) 
SPENT FUEL ELEMENTS/REPROCESSING 
Large high-temperature gas-cooled reactor medium-enriched 
uranium spent fuel element definitions and block flows, 4:26334 
(GA-A-14980(Vol.1)) 
SPENT FUEL ELEMENTS/TRANSPORT 
Optimized spent fuel storage and shipping systems (LMFBR), 
4:26373 (GEFR-00394) 
SPENT FUEL STORAGE/DESIGN 
Conceptual design plan near-surface test facility: Phase II, Project 
B-300b, 4:25672 (RHO-BWI-CD-6(Rev.2)) 
SPENT FUEL STORAGE/GOVERNMENT POLICIES 
Analytical methodology and facility description spent fuel policy, 
4:25621 (DOE-ET-0054) 
SPENT FUEL STORAGE/RADIOACTIVE WASTE 
MANAGEMENT 
Concept of the German electric power industry for the 
management of waste from nuclear power plants, 4:25605 
(AED-Conf-77-470-001) 
SPENT FUEL STORAGE/RISK ASSESSMENT 
Preliminary risk analysis of a spent fuel receiving and storage 
facility using the GO methodology. Final report, 4:25612 (K-77- 
91U(R)) 
SPENT FUEL STORAGE/TEST FACILITIES 
Conceptual design plan near-surface test facility: Phase II, Project 
B-300b, 4:25672 (RHO-BWI-CD-6(Rev.2)) 
SPENT FUELS/COMPATIBILITY 
Conceptual design plan near-surface test facility: Phase II, Project 
B-300b, 4:25672 (RHO-BWI-CD-6(Rev.2)) 
SPENT FUELS/GAMMA FUEL SCANNING 
Nondestructive assay of mixed uranium-plutonium oxides by 
gamma-ray spectrometry, 4:25592 (UCRL-52625) 
SPENT FUELS/PUREX PROCESS 
Fuel reprocessing, 4:25620 
Study of the formation of complexes of nitrosyl-rhutenium nitrates 
with thiourea. Application to rhutenium decontamination in the 
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extraction with TBP-varsol in the chemical treatment of spent 
fuel, 4:25611 (INIS-mf-4110) 
SPENT FUELS/RECYCLING 
Recycle nuclear waste: why not, 4:26696 
SPENT FUELS/REPROCESSING 
Chemical Engineering Division Fuel Cycle Programs. Quarterly 
progress report, October-December 1977, 4:25607 (ANL-78-37) 
Concept of the German electric power industry for the 
management of waste from nuclear power plants, 4:25605 
(AED-Conf-77-470-001) 
Contributions to the reprocessing of thorium-uranium nuclear 
fuels with the salt transport method, 4:25618 (ANL-Trans-1153) 
Near-term prospects in nuclear regulation, 4:26695 
Rockwell Hanford Operations quarterly report, process 
technology and process development, July 1978-September 
1978, 4:25614 (RHO-LD-78-3-D) 
Uranium: a review of developments in the new fuel, 4:25624 
SPENT FUELS/THOREX PROCESS 
Reprocessing flowsheet and material balance for MEU spent fuel, 
4:25610 (GA-A-15145) 
SPERMATOGENESIS/BIOLOGICAL RADIATION EFFECTS 
Endocrine function and reproductive impairment in an irradiated 
population of the lizard Uta stansburiana (Effects of chronic, 
low-level '°7Cs y irradiation underfield conditions), 4:28056 
State of spermatogenesis in rats flown aboard Kosmos-690 
biosatellite (Effects of space flight factors on y radiosensitivity 
of germ cells in male rats), 4:28058 
SPERMATOGONIA/RADIOSENSITIVITY 
State of spermatogenesis in rats flown aboard Kosmos-690 
biosatellite (Effects of space flight factors on y radiosensitivity 
of germ cells in male rats), 4:28058 
SPERMATOZOA/RADIOSENSITIVITY 
State of spermatogenesis in rats flown aboard Kosmos-690 
biosatellite (Effects of space flight factors on y radiosensitivity 
of germ cells in male rats), 4:28058 
SPHERES/NEUTRON TRANSPORT 
Monte Carlo method for neutron transport problems, 4:28420 
(UTNL-R-0046) 
SPHERES (FUEL) 
See FUEL SPHERES 
SPICULES 
See SOLAR PROMINENCES 
SPOIL BANKS/LAND RECLAMATION 
Macoupin County revegetation research: preliminary progress 
report for the 1977 growing season, 4:27876 (ANL/LRP-TM- 


10) 
SPOIL BANKS/RUNOFF 
Fluvial sediment study of Fishtrap and Dewey Lakes drainage 
basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 
SPRAY PONDS 

See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 

See CONTAINMENT SPRAY SYSTEMS 
SPRAYS/COMBUSTION 

Monodisperse spray combustion system and the measurement of 
oxides of nitrogen, 4:25477 (CONF-780417-) 

SQUID DEVICES/ELECTRIC CONTACTS 
SQUID with microbridge contacts for use over a broad 
temperature range, 4:27460 
SQUID DEVICES/MAGNETIC FLUX 
Quantum transitions in a two-hole SQUID, 4:27461 
SRC PROCESS/ENVIRONMENTAL EFFECTS 

Solvent Refined Coal (SRC) process: environmental program. 
Reseach and development report No. 53, interim report No. 27. 
Volume III. Pilot plant development work. Part 5. 
Environmental program, July 1, 1977-June 30, 1978, 4:25226 
(FE-0496-T 18) 

SRC PROCESS/PILOT PLANTS 

Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Monthly technical 
progress report, August 1978, 4:25237 (FE-2270-37) 

Solvent refined coal (SRC) process operation of SRC pilot plant 
at Wilsonville, Alabama. Annual report, January-December 
1977, 4:25224 (EPRI-AF-867) 

Solvent Refined Coal (SRC) process: environmental program. 
Reseach and development report No. 53, interim report No. 27. 
Volume III. Pilot plant development work. Part 5. 
Environmental program, July 1, 1977-June 30, 1978, 4:25226 
(FE-0496-T 18) 

Solvent refined coal (SRC) process: Operation of solvent refined 
coal pilot plant. Quarterly technical progress report, January- 
March 1978, 4:25236 (FE-2270-34) 

SRC-II PROCESS/EVALUATION 

Data review and operating experience evaluation of the SRC II 

process, 4:25242 (ORNL/Sub-7240/2) 
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SRC-II PROCESS/RECOMMENDATIONS 

Data review and operating experience evaluation of the SRC II 

process, 4:25242 (ORNL/Sub-7240/2) 
SRC-II PROCESS/RESIDUES 

Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of SRC-II vacuum flash drum 
bottoms, 4:25195 (FE-2247-14) 

SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABLE ISOTOPES/BIBLIOGRAPHIES 

Selected bibliography of biomedical and environmental 

applications of stable isotopes I-deuterium 1971-1976, 4:27984 
STABLE ISOTOPES/USES 
Selected bibliography of biomedical and environmental 
applications of stable isotopes I-deuterium 1971-1976, 4:27984 
STAINLESS STEEL-18-8/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
STAINLESS STEEL-304/ACTIVATION ENERGY 
Grain growth in austenitic stainless steels, 4:27105 
STAINLESS STEEL-304/CORROSION 

Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 

Corrosion experience in B and W NSSs, 4:27213 

Corrosion of valve metals, 4:27194 (CONF-7603123-1) 

STAINLESS STEEL-304/CORROSION RESISTANCE 

Oxidation resistance of fine-grained sputter-deposited 304 stainless 

steel, 4:27197 
STAINLESS STEEL-304/CRACKS 

Crack growth in Types 304 and 316 stainless steel under 
prototypic LMFBR primary piping conditions, 4:26387 
(WARD-CG-3045-3) 

Effects of irradiation on fatigue crack propagation in austenitic 
stainless steels (Fast neutrons), 4:27235 

Metallurgical investigation of failure of the TTF nitrogen 
injection asssembly flange cooling ring, 4:27196 (ETEC-TDR- 
79-2) 

STAINLESS STEEL-304/CREEP 

High-temperature piping design technology. Quarterly technical 
progress report, July-September 1978, 4:26367 (ESG-DOE- 
13249) 

Uniaxial creep behavior of Type 304 SS tubular specimen (1100°F 
in air), 4:27158 

STAINLESS STEEL-304/DEFORMATION 

Contribution of deformation twins to yield stress: the Hall-Petch 

law for inter-twin spacing, 4:27097 
STAINLESS STEEL-304/DUCTILITY 

Elevated temperature ductility of types 304 and 316 stainless steel, 
4:27127 (ORNL/TM-6608) 

STAINLESS STEEL-304/EMBRITTLEMENT 

Role of twinning and transformation in hydrogen embrittlement of 
austenitic stainless steels, 4:27157 

STAINLESS STEEL-304/FATIGUE 

Effects of irradiation on fatigue crack propagation in austenitic 
stainless steels (Fast neutrons), 4:27235 

Low cycle fatigue behavior of Types 304 and 316 stainless steel 
tested in sodium at 550°C, 4:26395 

STAINLESS STEEL-304/GRAIN GROWTH 
Grain growth in austenitic stainless steels, 4:27105 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 

Effects of irradiation on fatigue crack propagation in austenitic 
stainless steels (Fast neutrons), 4:27235 

Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 

Swelling of types-304, -316, and -321 stainless steels at high 
fluences in EBR-II (LMFBR), 4:26370 (GEFR-00062) 

STAINLESS STEEL-304/SPUTTERING 

Angular effects in the sputtering of stainless steel by hydrogen 
ions, 4:28584 (GA-A-15124) 

STAINLESS STEEL-304/STRESS CORROSION 

Intergranular fracturing technique for grain boundary segregation 
studies of austenitic stainless steel, 4:27208 

Metallurgical investigation of failure of the TTF nitrogen 
injection asssembly flange cooling ring, 4:27196 (ETEC-TDR- 
79-2) 

Studies on AISI Type-304 stainless steel piping weldments for use 
in BWR application, 4:27195 (EPRI-NP-944) 

STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 

Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 

Residual stress behavior in fast neutron irradiated SA AISI 304L 
stainless steel cylindrical tubing (402° to 524°C), 4:27221 
(WARD-OX-3045-44) 

STAINLESS STEEL-308/CORROSION 

Corrosion experience in B and W NSSs, 4:27213 


STAINLESS STEEL-316/PHYSICAL RADIATION 


STAINLESS STEEL-308/PHYSICAL RADIATION EFFECTS 

Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 

STAINLESS STEEL-308/SOLIDIFICATION 

Solidification behavior of type 308 stainless steel filler metal, 

4:27089 (ORNL/TM-6644) 
STAINLESS STEEL-310/CORROSION 

Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 

Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 

Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 

STAINLESS STEEL-310/EMBRITTLEMENT 

Role of twinning and transformation in hydrogen embrittlement of 

austenitic stainless steels, 4:27157 
STAINLESS STEEL-310/PERMEABILITY 

Permeation and diffusion of hydrogen and deuterium in 310 

stainless steel, 472°K to 779°K (472°K-779°K), 4:27129 
STAINLESS STEEL-310/TENSILE PROPERTIES 
Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 
STAINLESS STEEL-316/ACTIVATION ENERGY 
Grain growth in austenitic stainless steels, 4:27105 
STAINLESS STEEL-316/CORROSION 

Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 

Corrosion experience in B and W NSSs, 4:27213 

Modeling the mechanical response of a degraded reactor fuel clad, 
4:27210 

STAINLESS STEEL-316/CRACKS 

Crack growth in Types 304 and 316 stainless steel under 
prototypic LMFBR primary piping conditions, 4:26387 
(WARD-CG-3045-3) 

Effects of irradiation on fatigue crack propagation in austenitic 
stainless steels (Fast neutrons), 4:27235 

STAINLESS STEEL-316/CREEP 

Delta-ferrite transformations in a type 316 weld metal, 4:26447 
(CEGB/RD/B/N-159/77) 

High-temperature piping design technology. Quarterly technical 
progress report, July-September 1978, 4:26367 (ESG-DOE- 
13249) 

Tertiary creep of solution treated AISI 316 stainless steel in air 
and in sodium at 550°C, 4:27115 (CEGB/RD/B/N-4241) 

STAINLESS STEEL-316/DUCTILITY 

Elevated temperature ductility of types 304 and 316 stainless steel, 

4:27127 (ORNL/TM-6608) 
STAINLESS STEEL-316/FATIGUE 

Effects of irradiation on fatigue crack propagation in austenitic 
stainless steels (Fast neutrons), 4:27235 

Low cycle fatigue behavior of Types 304 and 316 stainless steel 
tested in sodium at 550°C, 4:26395 

STAINLESS STEEL-316/FRACTURE PROPERTIES 

Mechanical properties test matrices on type 316 stainless steel and 
2 1/4 Cr-1 Mo steel for U.S. Department of Energy Breeder 
Reactor Program, 4:26383 (ORNL/BRP-78/3) 

STAINLESS STEEL-316/GRAIN GROWTH 

Grain growth in austenitic stainless steels, 4:27105 

STAINLESS STEEL-316/MICROSTRUCTURE 

Dependence of void formation on phase stability in neutron 
irradiated Type 316 stainless steel, 4:27218 (HEDL-SA-1412) 

Reassessment of the role of stress in development of radiation- 
induced microstructure, 4:27219 (HEDL-SA-1414 

STAINLESS STEEL-316/NEUTRON REACTIONS 

Sensitivity of the first wall radiation damage to fusion reactor 

blanket composition, 4:28596 
STAINLESS STEEL-316/PHASE TRANSFORMATIONS 

Delta-ferrite transformations in a type 316 weld metal, 4:26447 
(CEGB/RD/B/N-159/77) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

Dependence of void formation on phase stability in neutron 
irradiated Type 316 stainless steel, 4:27218 (HEDL-SA-1412) 

Effects of irradiation on fatigue crack propagation in austenitic 
stainless steels (Fast neutrons), 4:27235 

Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 

High temperature in-reactor creep of 20% cold worked FTR 
cladding, 4:26498 (HEDL-SA-1402) 

Modeling the mechanical response of a degraded reactor fuel clad. 
4:27210 

Reassessment of the role of stress in development of radiation- 
induced microstructure, 4:27219 (HEDL-SA-1414) 

Swelling of types-304, -316, and -321 stainless steels at high 
fluences in EBR-II (LLMFBR), 4:26370 (GEFR-00062) 





STAINLESS STEEL-316/STRESS CORROSION 


STAINLESS STEEL-316/STRESS CORROSION 
Caustic stress corrosion of Fe-Cr-Ni austenitic alloys (350°C), 
4:27229 
Intergranular fracturing technique for grain boundary segregation 
studies of austenitic stainless st2el, 4:2720 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Mechanical properties test matrices on type 316 stainless steel and 
2 1/4 Cr-1 Mo steel for U.S. Department of Energy Breeder 
Reactor Program, 4:26383 (ORNL/BRP-78/3) 
STAINLESS STEEL-316/WELDABILITY 
Austenitic stainless steel-to-ferritic steel transition joint welding 
for elevated temperature service, 4:27117 (CONF-781068-1) 
STAINLESS STEEL-316L/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
STAINLESS STEEL-321/ACTIVATION ENERGY 
Grain growth in austenitic stainless steels, 4:27105 
STAINLESS STEEL-321/GRAIN GROWTH 
Grain growth in austenitic stainless steels, 4:27105 
STAINLESS STEEL-321/PHYSICAL RADIATION EFFECTS 
Swelling of types-304, -316, and -321 stainless steels at high 
fluences in EBR-II (LMFBR), 4:26370 (GEFR-00062) 
STAINLESS STEEL-321/WELDABILITY 
Austenitic stainless steel-to-ferritic steel transition joint welding 
for elevated temperature service, 4:27117 (CONF-781068-1) 
STAINLESS STEEL-347/ACTIVATION ENERGY 
Grain growth in austenitic stainless steels, 4:27105 
STAINLESS STEEL-347/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
STAINLESS STEEL-347/GRAIN GROWTH 
Grain growth in austenitic stainless steels, 4:27105 
STAINLESS STEELS 
See also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 
STEEL-ASTM-A285 
TENELON 
STAINLESS STEELS/CORROSION 
Electrochemical extraction of hydrogen from molten LiF-LiCl- 
LiBr and its application to liquid-lithuim fusion reactor blanket 
rocessing, 4:25712 
Influence of the chemical composition of austenitic stainless steels 
on their corrosion behaviour in high-temperature sodium, 
4:27200 
Materials technology for coal-conversion processes. Fourteenth 
uarterly report, April-June 1978, 4:27163 (ANL-78-79) 
STAINLESS STEELS/CORROSION PROTECTION 
Effects of silicon additions and retained austenite on stress 
corrosion cracking in ultrahigh strength steels, 4:27148 
STAINLESS STEELS/CREEP 
Nonlinear plasticity model for structural alloys at elevated 
temperature, 4:27126 (ORNL/TM-6582) 
STAINLESS STEELS/FATIGUE 
Positron lifetime and X-ray particle size measurements during the 
high cycle fatigue of AISI 4340 steel, 4:27137 
STAINLESS STEELS/GAMMA RADIATION 
Comparison of one- and two-dimensional cross-section sensitivity 
calculations for a fusion reactor shielding experiment, 4:28588 
(ORNL/TM-6667) 
STAINLESS STEELS/MICROSTRUCTURE 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STAINLESS STEELS/NEUTRON REACTIONS 
Comparison of one- and two-dimensional cross-section sensitivity 
calculations for a fusion reactor shielding experiment, 4:28588 
(ORNL/TM-6667) 
STAINLESS STEELS/NONDESTRUCTIVE TESTING 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STAINLESS STEELS/PLASTICITY 
Nonlinear plasticity model for structural alloys at elevated 
temperature, 4:27126 (ORNL/TM-6582) 
STAINLESS STEELS/STRESS CORROSION 
Effects of silicon additions and retained austenite on stress 
corrosion cracking in ultrahigh strength steels, 4:27148 
STAINLESS STEELS/TENSILE PROPERTIES 
Materials technology for coal-conversion processes. Fourteenth 
op report, April-June 1978, 4:27163 (ANL-78-79) 
STAINLESS STEELS/WELDING 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
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STANDARDS 
See also CALIBRATION STANDARDS 
Evaluation of interlaboratory comparison data by linear regression 
analysis, 4:27951 
Potential enforcement uses of emission test collaborative studies, 
4:27860 
Reference materials for automotive emission testing, 4:27855 
Reference type samples for water/waste analyses in EPA, 4:27879 
Standard reference materials for the analysis of organic vapors in 
air, 4:27857 
Status of reference materials for environmental analysis, 4:27878 
Thin film standards for x-ray and proton-induced x-ray 
fluorescence, 4:27950 
Working reference materials for lead contamination analyses of air 
and water, 4:27858 
STANDARDS/OPTIMIZATION 
Standard fineparticle, 4:27949 
STANDARDS/QUALITY CONTROL 
National voluntary laboratory accreditation program, 4:27880 
Preparation and analysis of a trace elements in water standard 
reference material, 4:27948 
STANDARDS/TABLES 
RDT Standards index, 4:26419 (RDT-INDEX-(01-79)) 
STANDARDS/TECHNOLOGY ASSESSMENT 
Long term investigation of the stability of gaseous standard 
reference materials, 4:27856 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/MAGNETIC SPECTROMETERS 
LASS hardware processor, 4:27681 (SLAC-PUB-2198) 
STAR CLUSTERS/STAR EVOLUTION 
Evolution of globular clusters and the origin of galactic halo stars, 
4:28202 
STATE GOVERNMENT/SOCIAL SERVICES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
Concentration variability of pollutants near pulsating sources, 
4:27784 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
ABATEMENT 
Inventory of combustion-related emissions from stationary sources 
(second update). Report for July 1974-Apr 1978, 4:27769 (PB- 
282428) 
STATIONARY POLLUTANT SOURCES/CHEMICAL 
EFFLUENTS 
Inventory of combustion-related emissions from stationary sources 
(second update). Report for July 1974-Apr 1978, 4:27769 (PB- 
282428) 
STATIONARY POLLUTANT SOURCES/COMPARATIVE 
EVALUATIONS 
Observations on the origin of emissions of dangerous gases, 
4:27783 
STATIONARY POLLUTANT SOURCES/EMISSION 
Potential enforcement uses of emission test collaborative studies, 
7860 


STATISTICS 
European scientific notes. Volume 32. Number 6, 4:28309 (AD-A- 
057495) 
Lattice paths and accelerated life testing, 4:28618 (SAND-78- 
0923C 


STATISTICS/ALGORITHMS 
Elliptically symmetric distributions: characterizations and random 
variate generation, 4:28642 
STATISTICS/DATA PROCESSING 
Estimation of probability densities by empirical density functions, 
4:28635 
STATISTICS/RESEARCH PROGRAMS 
Systems, analysis, and assessment. Progress report, July- 
September 1978. (LASL), 4:27953 (LA-7573-PR) 
Systems, Analysis, and Assessment. Progress report, April-June 
1978 (LASL), 4:26665 (LA-7526-PR) 
STATORS/FAILURE MODE ANALYSIS 
Analysis of mechanical state of end laminations in stator core of 
large generator, 4:26221 
STEAM/CORROSIVE EFFECTS 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
Graphite oxidation by moisture, 4:27267 (BNL-NUREG-25327) 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
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STEAM GENERATION/FEASIBILITY STUDIES 
DEEP STEAM Project 16 enhanced oil recovery. Quarterly 
report for July 1, 1978-September 30, 1978, 4:25388 (SAND-78- 
2115) 
STEAM GENERATORS/ACOUSTIC TESTING 
Tests and analysis in support of an acoustic leak detection/location 
system (progress report) (LMFBR), 4:26372 (GEFR-00384) 
STEAM GENERATORS/BURNERS 
Coal burner (Patent), 4:27575 
STEAM GENERATORS/CORROSION 
Ultrasonic inspection for wastage in the LMFBR steam generator 
due to sodium-water reactions, 4:26361 (CONF-780374-1) 
STEAM GENERATORS/CRITICAL HEAT FLUX 
Post-CHF heat transfer and transition boiling characteristics in an 
LMFBR steam generator tube, 4:26360 (ANL-CT-79-14) 
STEAM GENERATORS/HEAT TRANSFER 
Studies on temperature-controlled pool-boiling heat transfer, 
4:26399 
STEAM GENERATORS/LEAK DETECTORS 
Acoustic leak detection-location. Quarterly technical progress 
report, October-December 1978 (LMFBR), 4:26368 (ESG- 
DOE-13263) 
Tests and analysis in support of an acoustic leak detection/location 
system (progress report) (LMFBR), 4:26372 (GEFR-00384) 
STEAM GENERATORS/LEAKS 
Ultrasonic inspection for wastage in the LMFBR steam generator 
due to sodium-water reactions, 4:26361 (CONF-780374-1) 
STEAM GENERATORS/PERFORMANCE TESTING 
Method for converting acceptance test measurements on steam 
turbines, 4:26223 (NP-tr-2050) 
STEAM GENERATORS/SPECIFICATIONS 
400-MWe Consolidated Nuclear Steam System (CNSS). 1200- 
MW¢t Phase 2A interim studies (PWR), 4:26320 (BAW-1508) 
Technical rules for steam boilers. Guidelines of the BMA, 4:26210 
STEAM GENERATORS/THERMAL EFFICIENCY 
Method for converting acceptance test measurements on steam 
turbines, 4:26223 (NP-tr-2050) 
STEAM GENERATORS/TUBES 
Caustic stress corrosion of Fe-Cr-Ni austenitic alloys, 4:27229 
STEAM GENERATORS/ULTRASONIC TESTING 
Ultrasonic inspection for wastage in the LMFBR steam generator 
due to sodium-water reactions, 4:26361 (CONF-780374-1) 
STEAM INJECTION/PLANNING 
DEEP STEAM: initial meeting of the Technical Advisory Panel, 
June 6-7, 1978, 4:25389 (SAND-78-2310) 
STEAM INJECTION/RESEARCH PROGRAMS 
DEEP STEAM Project 16 enhanced oil recovery. Quarterly 
report for July 1, 1978-September 30, 1978, 4:25388 (SAND-78- 


2115) 
STEAM REFORMER PROCESSES/MOLECULAR SIEVE 

PROCESS 

Hydrogen generation - methods and their rentability. Pt. 3, 
4:25728 

STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS 

Large pool LMFBR design. Executive summary, 4:26366 (EPRI- 
NP-883-SY) 

Pool-type LMFBR Plant 1000 MWe phase a-extension-1 design. 
Part I. Executive summary. Interim report, 4:26365 (EPRI-NP- 
882-SY(Vol.1)) 

STEAM SYSTEMS/MONITORING 

Sampling system for steam-operated power stations, 4:26289 
STEAM SYSTEMS/WATER CHEMISTRY 

Sampling system for steam-operated power stations, 4:26289 
STEAM TURBINES/DESIGN 

Assessment of turbine generator technology for district heating 
applications, 4:26203 (COO-3443-1) 

STEAM TURBINES/OPERATION 

Control characteristics of a power plant unit operating under 

controlled variable pressure, 4:26222 (NP-tr-2058) 
STEAM TURBINES/RELIABILITY 

EPRI steam-turbine-related research projects, 4:26204 (EPRI-NP- 
888-SR) 

STEAM TURBINES/RESEARCH PROGRAMS 

EPRI steam-turbine-related research projects, 4:26204 (EPRI-NP- 
888-SR) 

STEEL-ASTM-A285/STRESS CORROSION 
Factors controlling nitrate cracking of mild steel, 4:27211 
STEEL-ASTM-A302/PHYSICAL RADIATION EFFECTS 

Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 

STEEL-ASTM-A416/CORROSION 

Corrosion of steel tendons used in prestressed concrete pressure 

vessels, 4:27193 (CONF-78 1232-1) 


STEELS/STRAIN RATE 


STEEL-ASTM-A508/FRACTURE PROPERTIES 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:27123 (NUREG/CR-0518) 
STEEL-ASTM-A508/MICROSTRUCTURE 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STEEL-ASTM-AS508/NONDESTRUCTIVE TESTING 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STEEL-ASTM-AS08/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
STEEL-ASTM-A508/WELDING 
Half bead welding technique, 4:27064 (CONF-7805127-1) 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear presstre vessel steels, 
4:27123 (NUREG/CR-0518) 
STEEL-ASTM-A533/MICROSTRUCTURE 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STEEL-ASTM-A533/NONDESTRUCTIVE TESTING 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
Evaluation of static and dynamic fracture toughness using critical 
plastic strain energy criteria (Neutrons), 4:27230 
STEEL-ASTM-A533/WELDING 
Half bead welding technique, 4:27064 (CONF-7805127-1) 
Review of overlay welding procedures for light water nuclear 
reactor pressure vessels, 4:27077 
STEEL-ASTM-A543/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A285 
STEEL-ASTM-A302 
STEEL-ASTM-A533 
STEELS/CORROSION 
Experiments on the control of the corrosion of mild steel in crude 
oil distillation, 4:27215 
Low-temperature corrosion on air heaters due to chloride- 
containing coal ash (In German), 4:26201 (AED-CONF-77-195- 
013) 
STEELS/CRACKING 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
STEELS/CREEP 
Creep in sodium: a review, 4:27114 (CEGB/RD/B/N-4219) 
STEELS/DUCTILE-BRITTLE TRANSITIONS 
Reversible temper embrittlement (350 to 525°), 4:27160 
STEELS/FRACTURE PROPERTIES 
Fracture mechanics in the design, manufacture and maintenance of 
mining equipment, 4:27488 
STEELS/HARDNESS 
New low alloy steel powders provide improved mechanical 
properties for P/M forgings, 4:27072 
STEELS/MICROSTRUCTURE 
Kinetics of depositions in welded joints between different steels, 
with special regard to the reactor steel 22NiMoCr37, 4:27071 
STEELS/PHYSICAL RADIATION EFFECTS 
Application of Ge(Li) spectrometers to corrosion-electrochemical 
investigations, 4:27660 
STEELS/POWDER METALLURGY 
New low alloy steel powders provide improved mechanical 
properties for P/M forgings, 4:27072 
STEELS/PRODUCTION 
Two-stage electric arc-electroslag process for continuous 
steelmaking, 4:26986 
STEELS/STRAIN RATE 
Computer simulation of the round notched tension test of Cox and 
Low, 4:27134 





STEELS/STRESS CORROSION 


STEELS/STRESS CORROSION 

Hydrogen embrittlement of thermomechanically treated 18Ni 

maraging steel, 4:27214 
STEELS/STRESSES 
we ray? — of the round notched tension test of Cox and 
Low, 4:2 
STEEL S/TENSILE PROPERTIES 
New low alloy steel powders provide improved mechanical 
roperties for P/M forgings, 4:27072 
STEELS/THERMOELECTRIC PROPERTIES 
Thermoelectric properties of composite materials, 4:27274 
STEELS/WELDED JOINTS 

Kinetics of depositions in welded joints between different steels, 

with special regard to the reactor steel 22NiMoCr37, 4:27071 
STELLAR ATMOSPHERES/LIGHT SCATTERING 

Anisotropic scattering in an inhomogeneous atmosphere. II. The 

radiation field in deep layers of a semi-infinite medium, 4:28204 
STELLITE/TRIBOLOGY 

Experimental parameter investigations on the tribological 

behavior of Stellite 6 in liquid sodium, 4:26393 
STIRLING ENGINES/DESIGN 

Stirling cycle machine with a control device for supplying 
working medium (Patent), 4:27607 

Stirling engine (Patent), 4:27606 

STIRLING ENGINES/PERFORMANCE 

Stirling engines for passenger cars: modern developments and 

potential future applications, 4:27038 
STIRLING ENGINES/PERFORMANCE TESTING 

Baseline performance of the GPU 3 stirling engine, 4:27037 
(DOE/NASA/1040-78/5) 

STOCHASTIC PROCESSES/PROBABILITY 

Analytic results for asymmetric random walk with exponential 
transition probabilities, 4:28445 

STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVES/ENERGY CONSERVATION 
Energy-saving domestic oven, 4:26892 (CONF-780238-) 
STOVES/ENERGY CONSUMPTION 

Development of standard methods of measuring energy 
consumption of ranges and ovens that relate to consumer usage, 
4:26890 (CONF-780238-) 

Experimental investigation of energy consumption in a simulated 
stove-top cooking task with two electric ranges and eight 
different types of pans, 4:26893 (CONF-780238-) 

Utensil interface for electric ranges, 4:26891 (CONF-780238-) 

STOVES/ENERGY EFFICIENCY 

Experimental investigation of energy consumption in a simulated 
stove-top cooking task with two electric ranges and eight 
different types of pans, 4:26893 (CONF-780238-) 

Household-range energy-efficiency improvements, 4:26896 
(CONF-780238-) 

STOVES/ENVIRONMENTAL IMPACTS 

Energy conservation through optimal kitchen-range-hood design, 
4:26894 (CONF-780238-) 

STRAIN HARDENING/MATHEMATICAL MODELS 

Method for determining the work hardening function to describe 
plasticity of metals, 4:27128 (UCRL-80256(Rev.1)) 

STRAND BREAKS/BIOLOGICAL REPAIR 

Relative rates of repair of single-strand breaks and postirradiation 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 

STRAND BREAKS/RADIOINDUCTION 

Radiation damage to DNA in aqueous solution: a comparison of 
the response of the single-stranded form with that of the double- 
stranded form (Gamma radiation), 4:28038 

Radiation lesion to liver DNA of rats exposed to radiation during 
flight aboard the Kosmos-690 biosatellite (Effect of 
weightlessness on y-radioinduced DNA strand breaks), 4:28041 

Relative rates of repair of single-strand breaks and postirradiation 
DNA degradation in normal and induced cells of Escherichia 
coli (uv radiation), 4:28040 

STRATEGIC PETROLEUM RESERVE/CAPACITY 
Strategic petroleum reserves in Maine, 4:25475 (PB-282161) 
STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 

IMPACT STATEMENTS 

Final environmental impact statement. Strategic Petroleum 
Reserve: Texoma Group Salt Domes, Cameron and Calcasieu 
parishes, Louisiana and Jefferson County, Texas. Volume 2 of 5. 
Appendices A and B, 4:25471 (DOE/EIS-0029(Vol.2)) 

Final environmental impact statement. Strategic Petroleum 
Reserve: Texoma Group Salt Domes, Cameron and Calcasieu 
parishes, Louisiana and Jefferson County, Texas. Volume 3 of 5. 
Appendix C, 4:25472 (DOE/EIS-0029(Vol.3)) 

Final environmental impact statement. Strategic Petroleum 
Reserve: Texoma Group Salt Domes, Cameron and Calcasieu 
parishes, Louisiana and Jefferson County, Texas. Volume 4 of 5. 
Appendices D-T, 4:25473 (DOE/EIS-0029(Vol.4)) 
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Final environmental impact statement. Strategic Petroleum 
Reserve, Texoma Group Salt Domes, Cameron and Calcasieu 
parishes, Louisiana and Jefferson County, Texas, 4:25474 
(DOE/EIS-002%(Vol.5)) 

Final environmental impact statement. Strategic Petroleum 
Reserve: Texoma Group Salt Domes, Cameron and Calcasieu 
parishes, Louisiana and Jefferson County, Texas. Volume | of 5, 
4:25470 (DOE/EIS-0029(Vol.1)) 

STRATOSPHERE/AEROSOLS 

Remote analysis of aerosols by differential scatter (DISC) LIDAR 

systems, 4:27811 
STRATOSPHERE/OZONE 

Effect of the reaction HO2 + O3; -- OH + 20: on stratospheric 

ozone, 4:27782 
STREAK PHOTOGRAPHY 

Dynamic range studies of the RCA streak tube in the LLL streak 

camera, 4:27714 (UCRL-81054) 
STREAK PHOTOGRAPHY/SENSITIVITY 

Recent technical developments and intensification system studies 
with the LLL streak camera, 4:27640 (UCRL-81053) 
EAMS 


See also RIVERS 
STREAMS/RADIOACTIVITY 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
STREAMS/RADIONUCLIDE MIGRATION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
STREPTOCOCCUS/BIOCHEMICAL REACTION KINETICS 
Nuclear magnetic resonance studies on bacterial dihydrofolate 
reductase containing [guanidino-'*C]arginine (Streptococcus), 
4:27969 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRETFORD PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
STRING MODELS/DUAL RESONANCE MODEL 
Topics in dual models and — solutions (Infinities), 4:28339 
STRIPED BASS/MORTALITY 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
STRONTIUM/DIFFUSION 
Fission product holdup in graphite (HTGR), 4:26338 (LA-UR-78- 
2931 


STRONTIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
STRONTIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
STRONTIUM/SORPTION 
Sorption and migration of radionuclides in geologic media (Quartz 
—- argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 
4 


STRONTIUM 90/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0S76) 
STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
Toxicity of inhaled ®°SrClz in beagle dogs. XI, 4:28069 (LF-58) 
Toxicity of inhaled ® Sr in fused aluminosilicate particles in beagle 
dogs. VIII, 4:28078 (LF-58) 
STRONTIUM 90/DOSE-RESPONSE RELATIONSHIPS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
Toxicity of inhaled ®SrCl, in beagle dogs. XI, 4:28069 (LF-58) 
STRONTIUM 90/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks. New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
STRONTIUM 90/RADIATION MONITORING 
Content of Sr and '*7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)). 
4:27875 (JPRS-72279) 
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Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 

Content of *Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
STRONTIUM 90/TRANSMUTATION 
Neutronic assessment of strontium-90 transmutation in fusion 
reactors, 4:25649 
STRONTIUM FLUORIDES/SOLUBILITY 
Investigation of solubility of cesium, strontium, barium, rare-earth, 
uranium and americium fluorides in acid nitrosyl] fluoride 
(NOFx3HF), 4:25619 
STRONTIUM TITANATES/ELECTRONIC STRUCTURE 
Model for the x-ray photoelectron distributions of d-band 
perovskites, 4:27286 
STRONTIUM TITANATES/PHOTOELECTRON 
SPECTROSCOPY 
Model for the x-ray photoelectron distributions of d-band 
perovskites, 4:27286 
STRONTIUM TITANATES/PLASMONS 
Model for the x-ray photoelectron distributions of d-band 
perovskites, 4:27286 
STRUCTURAL CHEMICAL ANALYSIS 
Identification of individual microparticles with a new micro- 
Raman spectrometer, 4:27818 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SU-2 GROUPS/LEPTONS 
Primitive particle model, 4:28352 (ORO-3992-348) 
SU-2 GROUPS/QUARKS 
Primitive particle model, 4:28352 (ORO-3992-348) 
SU-4 GROUPS/SYMMETRY BREAKING 
Determination of the chiral SU(4) x SU(4) breaking parameters, 
4:28351 (DOE/ER/70004-216) 
SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 
Trace element studies on coal gasification process streams (Thesis; 
70 elements; Synthane gasification of Montana 'Rosebud” 
subbituminous coal), 4:25211 (TID-290-22) 
SUBBITUMINOUS COAL/DESULFURIZATION 
Coal desulfurization by low temperature chlorinolysis, phase 1. 
Final report, 6 July-6 November 1977, 4:25160 (N-78-25533) 
SUBCRITICAL ASSEMBLIES/REACTOR KINETICS 
Fast Breeder Blanket Facility. Quarterly progress report, July 1, 
1978-September 30, 1978, 4:26497 (COO-2826-10) 
SUBCRITICAL ASSEMBLIES/REACTOR SAFETY 
Safety analysis report for the Neutron Multiplier Facility, 329 
Building, 4:26518 (PNL-2749) 
SUBSURFACE STRUCTURES/BLAST EFFECTS 


Computational studies of a Voitenko compressor, 4:27734 (UCRL- 


82010) 
SUBTERRENE PENETRATORS 
See also EARTH PENETRATORS 
SUBTERRENE PENETRATORS/USES 
Geothermal energy: recent developments (Book), 4:26116 
SUGARS 
See SACCHARIDES 
SULFAMIC ACID/PRECIPITATION 
Removal of sulfamic acid from plutonium sulfamate-sulfamic acid 
solution, 4:25608 (DP-1503) 
SULFATES/AERIAL MONITORING 
Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 
SULFATES/AEROSOL MONITORING 
Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 4:27817 
SULFATES/ELECTRON MICROSCOPY 
Detection of individual submicron sulfate particles, 4:27815 
SULFATES/ENVIRONMENTAL TRANSPORT 
Variable trajectory model for regional assessments of air pollution 
from sulfur compounds (Projection of surface concentrations in 
northeastern US and southeastern Canada), 4:27774 (PNL-2734) 
SULFATES/ION EXCHANGE CHROMATOGRAPHY 
Ion chromatography: a new analytical technique for the assay of 
sulfate and nitrate in ambient aerosols, 4:27832 


SULFUR DIOXIDE/AEROSOL MONITORING 


SULFATES/MONITORING 

Laser-raman monitoring of ambient sulfate aerosols, 4:27836 

SURE takes to the air, 4:27851 
SULFATES/MULTI-ELEMENT ANALYSIS 

Multielement analysis in rainwater, 4:27799 
SULFATES/SPECTROPHOTOMETRY 

Multielement analysis in rainwater, 4:27799 
SULFHYDRYL COMPOUNDS 

See THIOLS 

SULFINOL PROCESS/COMPARATIVE EVALUATIONS 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 

SULFITES/ELECTRON MICROSCOPY 

Detection of individual submicron sulfate particles, 4:27815 
SULFOXIDES/SORPTIVE PROPERTIES 

Sorption of sulfur dioxide by sulfoxides, 4:27328 
SULFUR/CORROSIVE EFFECTS 

Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 4:27212 

SULFUR/ECOLOGICAL CONCENTRATION 

Elemental concentration in soybeans fumigated with sulfur 

dioxide, 4:27744 (ANL-77-65(Pt.3)) 
SULFUR/ENVIRONMENTAL TRANSPORT 

Design of network experiments for regional-scale atmospheric 

pollutant transport and transformation (DOE), 4:27792 
SULFUR/NUCLEAR REACTION ANALYSIS 

Potential interferences in the determination of sulfur by thermal 

neutron induced prompt y-ray spectrometry, 4:27305 
SULFUR/RECOVERY 

Method for working-up shale (Patent), 4:25570 

Method for removing sulfur oxide from waste gases and 
recovering elemental sulfur (Patent), 4:27602 

Method to treat wash water from the washing of a hot crude gas 
produced by the gasification of fuels (Patent), 4:25266 

Process for removing sulfur from waste waters containing sulfuric 
acid (Patent), 4:27603 

Sulfur recovery process (Patent), 4:27601 

SULFUR/REMOVAL 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
June 1978-August 1978, 4:25233 (FE-2034-12) 

Coal desulfurization by low temperature chlorinolysis, phase 1. 
Final report, 6 July-6 November 1977, 4:25160 (N-78-25533) 

Coalcon process review. R and D interim report No. 3, 4:25241 
(ORNL/SUB-7186/16) 

Process for improving coal (Patent; removal of elemental sulfur 
which interferes with enhancement of magnetic susceptibility of 
other sulfur compounds), 4:25164 

Production of low-sulfur coal powder from the disintegration of 
coal (Patent), 4:25162 

SULFUR/SEGREGATION 
Grain boundary segregation of sulfur and nitrogen in sintered 
molybdenum, 4:27130 
SULFUR/X-RAY FLUORESCENCE ANALYSIS 
Compact x-ray fluorescence sulfur analyzer, 4:27819 
SULFUR 29/BETA-PLUS DECAY 
B-delayed proton decay of *°S, 4:28378 
SULFUR 32 TARGET/CARBON 12 REACTIONS 
Comparison of heavy-ion-induced a transfer and backward-angle 
elastic scattering, 4:28380 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS/CHEMICAL REACTIONS 

Process for improving coal (Patent; removal of elemental sulfur 
which interferes with enhancement of magnetic susceptibility of 
other sulfur compounds), 4:25164 

SULFUR COMPOUNDS/COMBUSTION 

Measurement of sulfurous pollutants from recirculating 
hydrocarbon flames, 4:25750 (CONF-780417-) 

SULFUR COMPOUNDS/QUANTITATIVE CHEMICAL 

ANALYSIS 

Apparatus and method for sour gas analysis (Patent), 4:25504 

SULFUR COMPOUNDS/REMOVAL 

Effects of sulfur emission controls on the cost of gasification 
combined cycle power systems. Final report, 4:26227 (EPRI- 
AF-916) 

SULFUR DIOXIDE/AERIAL MONITORING 

Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 

SULFUR DIOXIDE/AEROSOL GENERATORS 

Reactive gas generator, 4:27825 

SULFUR DIOXIDE/AEROSOL MONITORING 

Lidar observations of aerosol distributions during the AMBIENS 

field program. Final report, 4:27776 (UCRL-13924) 
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SULFUR DIOXIDE/AIR POLLUTION 
Observations on the origin of emissions of dangerous gases, 


4:27783 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 

Adsorber for removing pollutants from gases having uniform 
adsorption capability (Patent), 4:26237 

Flue gas desulfurization sorbent (Patent), 4:27604 

Method for sulfur dioxide control (Patent), 4:27589 

Method of removing sulfur emissions from a fluidized-bed 
combustion process (Patent), 4:27588 

Method of removing SO, and/or other acid components from 
waste gases (Patent), 4:27605 

Removing sulfur dioxide from exhaust air (Patent), 4:27586 

SO, removal process (Patent), 4:27599 

SULFUR DIOXIDE/BIOLOGICAL EFFECTS 

Effect of sulfur dioxide fumigation on development and yield of 
field-grown soybeans, 4:27743 (ANL-77-65(Pt.3)) 

Effects of SO2 on crop plants: overview, 4:27741 (ANL-77- 
65(Pt.3)) 

Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL-77-65(Pt.3)) 

Influence of sulfur dioxide fumigation on pathogen development 
in field-grown soybeans: a preliminary study (Alternaria, 
Fusarium, Stemphylium, Phomopsis), 4:28126 (ANL-77- 
65(Pt.3)) 

Open air fumigation system for the study of sulfur dioxide effects 
on crop plants, 4:27742 (ANL-77-65(Pt.3)) 

Photosynthetic response of field-grown soybeans to fumigations 
with sulfur dioxide, 4:28125 (ANL-77-65(Pt.3)) 

Response of soybeans to acid precipitation alone and in 
combination with sulfur dioxide, 4:28127 (ANL-77-65(Pt.3)) 

Sulphur dioxide as a necessary component of the biosphere, 
4:28132 

The impact of sulfur dioxide on vegetation: a sulfur dioxide-ozone 
response model. Final report, 4:28130 (PB-283604) 

Time series experiments for studying plant growth response to 
pollution. Report for April 1974-September 1977, 4:28129 (PB- 
282885) 

SULFUR DIOXIDE/CHEMICAL REACTIONS 

Advanced statistical trajectory regional air pollution model 
(Application to SO, transport, transformations, and deposition), 
4:27747 (CONF-790101-5) 

Control of sulfur dioxide and particulate emission in MHD power 
systems using high sulfur coal, 4:26826 (CONF-781 109-18) 

SULFUR DIOXIDE/DEPOSITION 

Advanced statistical trajectory regional air pollution model 
(Application to SO2 transport, transformations, and deposition), 
4:27747 (CONF-790101-5) 

meee dry deposition of SO2 on forests and grasslands, 


Investigations of the sulfur dioxide removal rate in the 
atmosphere, 4:27795 

Multiple Source Dispersion Model (For calculating concentrations 
and deposition rates within a 100 km range of multiple point 
sources using SO2 and H2S values in the Imperial Valley), 
4:27777 (UCRL-52592) 

SULFUR DIOXIDE/DIFFUSION 

Advanced statistical trajectory regional air pollution model 
(Application to SO: transport, transformations, and deposition), 
4:27747 (CONF-790101-5) 

SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 

Behavior of a tall stack plume in flow over a ridge (Effects of 
eddy currents on lee side of ridge on SO2 plume dispersion), 
4:27752 (LA-7632-MS) 

Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 

Multiple Source Dispersion Model (For calculating concentrations 
and deposition rates within a 100 km range of multiple point 
sources using SO. and H2S values in the Imperial Valley), 
4:27777 (UCRL-52592) 

Physico-chemical conversion of sulphur dioxide in a power plant 
plume. Implementation of techniques and preliminary results of 
airborne experiments, 4:27775 (RISO-364) 

Variable trajectory model for regional assessments of air pollution 
from sulfur compounds (Projection of surface concentrations in 
northeastern US and southeastern Canada), 4:27774 (PNL-2734) 

SULFUR DIOXIDE/MATHEMATICAL MODELS 

SURE takes to the air, 4:27851 

SULFUR DIOXIDE/MONITORING 
SURE takes to the air, 4:27851 
SULFUR DIOXIDE/PHOTOCHEMICAL REACTIONS 

Investigations of the sulfur dioxide removal rate in the 
atmosphere, 4:27795 

Ozone formation related to power plant emissions, 4:27781 

SULFUR DIOXIDE/REDUCTION 
— Process for the desulfurization of flue gas, 
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SULFUR DIOXIDE/REMOVAL 


Cyclic use of (1) half-calcined dolomite for removal of hydrogen 
sulfide and (II) magnesium oxide for removal of sulfur dioxide 
from gases at elevated pressure, 4:25221 

EPRI/Radian particle balance concept study. Final report, 
4:25259 (EPRI-FP-889) 

Investigations of the sulfur dioxide removal rate in the 
atmosphere, 4:27795 

Miniplant studies of pressurized fluidized-bed coal combustion: 
third annual report. Report for August 1976-1977, 4:25341 (PB- 
284534) 

SO:2 analyzer keeps stack emissions in check during molybdenum 
disulfide desulfurization, 4:27779 

SULFUR DIOXIDE/SAMPLING 

Air quality data - 1976 annual statistics including summaries with 
reference to standards. Annual report for 1976, 4:27768 (PB- 
282212) 

SULFUR DIOXIDE/SORPTION 
Sorption of sulfur dioxide by sulfoxides, 4:27328 
SULFUR DIOXIDE/TOXICITY 

Health effects of diesel exhaust emissions: a comprehensive 
literature review, evaluation and research gaps analysis, 4:28157 
(PB-282795) 

The impact of sulfur dioxide on vegetation: a sulfur dioxide-ozone 
response model. Final report, 4:28130 (PB-283604) 

SULFUR DIOXIDE/WASHOUT 

Investigations of the sulfur dioxide removal rate in the 

atmosphere, 4:27795 
SULFUR DIOXIDE/ZEEMAN EFFECT 

Detection of small molecules by magnetically tuned frequency- 

modulated atomic line sources, 4:28261 
SULFUR FLUORIDES 

SFs-insulated metalclad switchgear for voltages of 72.5 to 550 kV, 

4:26251 
SULFUR FLUORIDES/ELECTRONEGATIVITY 

Calculated electron affinities of a selected series of hexafluorides, 

4:27347 
SULFUR FLUORIDES/ENVIRONMENTAL TRANSPORT 
Study of vertical diffusion in the atmosphere using airborne gas- 
chromatography and numerical modelling, 4:27828 
SULFUR FLUORIDES/INFRARED SPECTRA 
Laser excitation of SF¢ in low temperature matrices, 4:28247 
SULFUR FLUORIDES/PHOTOCHEMICAL REACTIONS 

Effect of mode-locking on the multiple-photon reaction of SFe, 
4:27356 

Effect of COz laser-pulse mode quality on multiple photon 
absorption in SF¢, 4:27386 

SULFUR FLUORIDES/PHOTOIONIZATION 
IR laser induced ionization in SFs-hydrocarbon mixtures, 4:27387 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES/LASER ISOTOPE SEPARATION 
Effect of mode-locking on the multiple-photon reaction of SFe, 
4:27356 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/AIR POLLUTION CONTROL 

Absorption process (Patent), 4:27593 

Fuel gas environmental impact. Final report sep 76-dec 77, 
4:26236 (PB-284175) 

Method for removing sulfur oxide from waste gases and 
recovering elemental sulfur (Patent), 4:27602 
Research and development and cost projections for air pollution 
control equipment. Final report August 1977-January 1978, 
4:27582 (PB-283021) 
Sulfur recovery process (Patent), 4:27601 
System for removing pollutants from gases having internal bypass 
capability (Patent), 4:26238 
SULFUR OXIDES/CHEMISORPTION 
Process for eliminating sulfur oxides from off-gases (Patent), 
4:25267 
SULFUR OXIDES/PHOTON-ION COLLISIONS 
Summary of photodestruction cross section measurements of 
atmospheric ions. Technical report, 4:28268 (AD-A-056367) 
SULFUR OXIDES/REMOVAL 
Process for the removal of sulfur oxides by the use of activated 
alumina (Patent), 4:27006 
SULFUR TRIOXIDE/REMOVAL 
Miniplant studies of pressurized fluidized-bed coal combustion: 
third annual report. Report for August 1976-1977, 4:25341 (PB- 
284534) 
SULFURIC ACID/BIOLOGICAL EFFECTS 
Effect of sulfuric acid aerosol exposure on pulmonary clearance of 
insoluble particles in CD-1 mice, 4:28153 (L-F-58) 
Effects of eight-hour exposures to sulfuric acid mist on guinea 
pigs, 4:28150 (LF-58) 
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SULFURIC ACID/CORROSIVE EFFECTS 
Chloride corrosion of austenitic stainless steels and of an Inconel 
alloy in hot acidic media, 4:27203 
SULFURIC ACID/INHALATION 
Effect of sulfuric acid aerosol exposure on pulmonary clearance of 
insoluble particles in CD-1 mice, 4:28153 (LF-58) 
Effects of sulfuric acid and histamine aerosols on pulmonary 
function of guinea pigs, 4:28151 (LF-58) 
Toxicity of H2SO, aerosols to CD-1 mice and Fischer-344 rats, 
4:28152 (LF-58) 
SULFURIC ACID/RECOVERY 
Ergo project builds up to full production, 4:25573 
SULFURIC ACID/TOXICITY 
Toxicity of H2SO, aerosols to CD-1 mice and Fischer-344 rats, 
4:28152 (LF-58) 
SUN 
See also SOLAR ATMOSPHERE 
SUN/CONVECTION 
Convection on the sun, 4:28222 
SUN/INFRARED SPECTRA 
High resolution transmission measurements of the atmosphere in 
the infrared. Interim scientific report 1 March 1977-28 February 
1978, 4:28215 (AD-A-056519) 
SUN/MOTION 
Errors in locating the Sun and their effect on solar intensity 
predictions, 4:25843 
SUN SHADES/DESIGN 
Apparatus for insulating against conductive, convective, and 
radiant heat transmission (Patent), 4:26875 
SUNSPOTS/FLUCTUATIONS 
Analysis of amplitude-phase disturbances of the rhythmic 
structure of Wolf numbers, 4:28223 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCONDUCTING CABLES/AC LOSSES 
Development of NbsGe conductors for superconducting power 
transmission, 4:26283 (LA-UR-78-2577) 
SUPERCONDUCTING CABLES/CURRENT DENSITY 
Development of NbsGe conductors for superconducting power 
transmission, 4:26283 (LA-UR-78-2577) 
SUPERCONDUCTING CABLES/ELECTRICAL INSULATION 
Lapped insulation for a superconducting power transmission line, 
4:26282 (BNL-25454) 
SUPERCONDUCTING CABLES/FABRICATION 
Development of NbsGe conductors for superconducting power 
transmission, 4:26283 (LA-UR-78-2577) 
SUPERCONDUCTING CABLES/PERFORMANCE 
Development of NbsGe conductors for superconducting power 
transmission, 4:26283 (LA-UR-78-2577) 
SUPERCONDUCTING CABLES/THERMAL INSULATION 
Superconducting cable (Patent), 4:27464 
SUPERCONDUCTING CAVITY RESONATORS/QUALITY 
FACTOR 
Field effects in a superconducting microwave resonator, 4:27901 
SUPERCONDUCTING CAVITY RESONATORS/ 
TECHNOLOGY ASSESSMENT 
Superconducting microwave cavity research at Siemens’. 
Technical report for period ending December 1977, 4:27455 
(AD-A-057414) 
The role of superconductivity in the space program: an assessment 
of present capabilities and future potential, 4:27459 (PB-283729) 
SUPERCONDUCTING COMPOSITES/SOLDERING 
Soldering of copper-clad niobium-titanium superconductor 
composite, 4:27109 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/PERFORMANCE 
Theoretical and experimental investigations about the properties 
of a large superconducting dc-power switch with a switching 
power 40 MW at a voltage of 47 KV, 4:26279 (KFK-2672) 
SUPERCONDUCTING DEVICES/STABILITY 
Stability and degradation of superconducting current-carrying 
devices, 4:27458 (LA-7275) 
SUPERCONDUCTING DEVICES/TECHNOLOGY 
ASSESSMENT 
The role of superconductivity in the space program: an assessment 
of present capabilities and future potential, 4:27459 (PB-283729) 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/ORDER PARAMETERS 
Theory of phase transitions in nonequilibrium superconductors 
with a tunnel injection of quasiparticles, 4:28432 


SURFACE MINING 


SUPERCONDUCTING JUNCTIONS/SENSITIVITY 
Dependence of the sensitivity of superconducting point contacts 
on frequency and voltage in a noise background, 4:27462 
SUPERCONDUCTING JUNCTIONS/TEMPERATURE NOISE 
Dependence of the sensitivity of superconducting point contacts 
on frequency and voltage in a noise background, 4:27462 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/DESIGN 
10 tesla toroidal field magnet system for General Atomic’s PGFR 
concept, 4:28530 (GA-A-15117) 
SLPX: superconducting long-pulse tokamak experiment (NbTi), 
4:28531 (PPPL-1488) 
SUPERCONDUCTING MAGNETS/FABRICATION 
NbsSn dipole magnets, 4:27456 (BNL-24938) 
SUPERCONDUCTING MAGNETS/MAGNETIZATION 
Magnetization effects in superconducting accelerator magnets, 
4:27618 (BNL-24939) 
SUPERCONDUCTING MAGNETS/QUADRUPOLAR 
CONFIGURATIONS 
Design and construction of superconducting quadrupole magnets 
for ion beam fusion, 4:28559 (CONF-780952-17) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Magnetic systems, 4:28529 (ANL/FPP-78-2) 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
Design and development of an ultra-thin solenoid for a high 
energy physics particle detector, 4:27699 (CONF-780952-28) 
SUPERCONDUCTING MAGNETS/TECHNOLOGY 
ASSESSMENT 
The role of superconductivity in the space program: an assessment 
of present capabilities and future potential, 4:27459 (PB-283729) 
SUPERCONDUCTING MAGNETS/TEST FACILITIES 
General Atomic’s superconducting high field test facility and 
initial performance, 4:27457 (GA-A-15127) 
SUPERCONDUCTORS/STABILITY 
Initiation and propagation of normal zones in a force-cooled 
tubular superconductor, 4:28433 (LA-UR-78-2481) 
SUPERHEATERS/CORROSION 
Behavior of Nb-stabilized and unstabilized austenitic steels with 
regard to high-temperature corrosion in plants fired with oil or 
waste (In German), 4:26200 (AED-CONF-77-195-012) 
SUPERNOVA REMNANTS/SYNCHROTRON RADIATION 
Relation between synchrotron radio surface brightness and radius 
for supernova remnants, 4:28207 
SUPERNOVAE/PHOTOMETRY 
Light curves of five galactic supernovae, 4:28206 
SUPERNOVAE/STAR MODELS 
Nature of type I supernovae, 4:28205 
SUPEROXIDE RADICALS/RADIOINDUCTION 
Radiation-induced damage in Escherichia coli B: the effect of 
superoxide radicals and molecular oxygen (¥ irradiation of 
bacterial suspensions), 4:28048 
SUPEROXIDE RADICALS/RADIOSENSITIVITY EFFECTS 
Radiation-induced damage in Escherichia coli B: the effect of 
superoxide radicals and molecular oxygen (¥ irradiation of 
bacterial suspensions), 4:28048 
SUPERSONIC TRANSPORT/ENVIRONMENTAL EFFECTS 
Ozone increase from Concorde operations, 4:27786 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS/STRUCTURAL MODELS 
Design optimization in underground coal systems. Interim report, 
April-June 1978, 4:25283 (FE-1231-13) 
SURFACE AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR/BOUNDARY LAYERS 
Northwest New Mexico boundary layer experiment, 4:27846 (LA- 
7525-MS) 
SURFACE AIR/DAILY VARIATIONS 
Northwest New Mexico boundary layer experiment, 4:27846 (LA- 
7525-MS) 
SURFACE AIR/DISPERSIONS 
Atmospheric dispersion over water near shoreline environments 
(Dispersion coefficients to be used in monitoring transport of 
pollutants from offshore power plants), 4:27737 (CONF-790101- 
7 


) 
SURFACE AIR/RADIOACTIVITY 
Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 
SURFACE AIR/TURBULENCE 
Effects of changes in upwind surface characteristics of mean wind 
speed and turbulence near a coastline, 4:27736 (BNL-25178) 
SURFACE MINING 
See also COAL MINING 
Sampling for water quality, 4:27915 





SURFACE MINING/BUCKET WHEEL EXCAVATORS 


SURFACE MINING/BUCKET WHEEL EXCAVATORS 

Welding of bucket wheel excavators, 4:27483 

SURFACE MINING/ENVIRONMENTAL EFFECTS 

Fluvial sediment study of Fishtrap and Dewey Lakes drainage 

basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 
SURFACE MINING/LAND RECLAMATION 

Integrated mined area reclamation and land use planning: the 
Fulton County case: a workshop synopsis, 4:25269 (ANL/LRP- 
TM-13) 

Reclamation of coal refuse material on an abandoned mine site at 
Staunton, Illinois, 4:25268 (ANL/LRP-CP-10) 

Yield study of the reforestation stand in the recultivation area of 
the Bayerische Braunkohlen-Industrie AG in Wackersdorf/ 
Oberpfalz, 4:25273 

SURFACE MINING/MINING LAWS 

Land use and national coal surface mining policies, 4:25282 
(CONF-780986-1) 

SURFACE MINING/SPOIL BANKS 

Fluvial sediment study of Fishtrap and Dewey Lakes drainage 
basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 

SURFACE MINING ACTS 

Land use and national coal surface mining policies, 4:25282 
(CONF-780986-1) 

SURFACE MINING ACTS/RECOMMENDATIONS 

Impact of the Surface Mine Control and Reclamation Act of 1977 
on professional land surveyors, 4:25356 (ORAU-151) 

SURFACE PROPERTIES/MEETINGS 
3. International colloquium on surface physics and chemistry, 
4:27060 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
RIVERS 
SEAS 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/RADIOACTIVITY 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 

SURFACE WATERS/THERMAL POLLUTION 

Document collection of electric utility studies related to steam 
electric power station cooling system effects on water quality 
and aquatic biota, 4:26229 (EPRI-EA-872) 

SURFACE WATERS/WATER POLLUTION 
Document collection of electric utility studies related to steam 
electric power station cooling system effects on water quality 
and aquatic biota, 4:26229 (EPRI-EA-872) 
SURFACE-ACTIVE AGENTS 

See SURFACTANTS 
SURFACES 

See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/COMPARATIVE EVALUATIONS 

Effect of negative pions on cells plated on glass and plastic 
surfaces (Hamsters), 4:28044 

SURFACTANTS/SYNTHESIS 

Tertiary recovery of Pennsylvania grade crude oil with surfactant 
solutions. Period covered: July 1-September 30, 1978, 4:25390 
(TID-29098) 

SURVIVAL TIME/TEMPERATURE EFFECTS 

Adaptation of copepod populations to thermal stress. II. 

Completion report, 4:28110 (PB-281831) 
SUSPENSIONS/IGNITION 

Induction zone structure for shock-induced ignition of particulate 

suspensions (Delay timer), 4:27421 (CONF-780417-) 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEDEN/CONSTRUCTION INDUSTRY 

Current projects 1977 - Swedish Council for Building Research, 
4:26858 (PB-282789) 

SWEDEN/PEAKING POWER PLANTS 
Design and operation of the peak and base-load power plant at 
Karshamn in Sweden, 4:26185 
SWEDEN/POWER GENERATION 
Water current energy in Sweden, 4:25785 
SWITCHES 

Circuit-breaker type ELK with closing resistors for metalclad SFg 
installations, 4:26252 

High-voltage switch-disconnectors for metal-enclosed SF¢- 
insulated switchgear, 4:26253 

Principles and applications of Brown Boveri medium-voltage 
switchgear, 4:26250 

SFe-insulated metalclad switchgear for voltages of 72.5 to 550 kV, 

:26251 
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SWITCHES/CONSTRUCTION 
New aspects of the construction of outdoor switchgear 
installations for voltages up to 765 kV, 4:26259 
SWITCHES/PERFORMANCE 
Status of low pressure switch research and development, 4:28563 
(UCID-17998 
Theoretical and experimental investigations about the properties 
of a large superconducting dc-power switch with a switching 
wer 40 MW at a voltage of 47 KV, 4:26279 (KFK-2672) 
SW. ING CIRCUITS 
Combined current/voltage tranSFormer for use in metalclad SFe- 
insulated switchgear, 4:26254 
SYNTHANE PROCESS/MATERIAL BALANCE 
Trace element studies on coal gasification process streams, 4:25211 
(TID-290-22) 
SYNTHANE PROCESS/PILOT PLANTS 
Coal =. Quarterly report, October-December 1977, 
25178 (DOE/ET-0024/4) 
SYNTHESIS GAS/CHEMICAL COMPOSITION 
Review of heat/mass balances and product data for partial 
oxidation of cattle feedlot manure, 4:25761 (CONF-780223-5) 
SYNTHESIS GAS/CHEMICAL REACTIONS 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, April-June 1977, 
4:25198 (FE-2276-12) 
SYNTHESIS GAS/CLEANING 
Method and device for cleaning synthesis gas (Patent), 4:25220 
SYNTHESIS GAS/METHANATION 
Improved methanation system for use in coal gasification. Final 
rt, 4:25201 (FE-2351-28) 
SY ESIS GAS/SYNTHESIS 
Method to obtain gas mixtures of hydrogen and carbon monoxide 
(Patent), 4:25759 
YNTHETIC FUELS 
See also ALCOHOL FUELS 
MOBIL M-GASOLINE PROCESS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/CONSUMPTION RATES 
Ship fuels: alternatives to oil, 4:26770 
SYNTHETIC FUELS/PERFORMANCE TESTING 
Upgrading of coal liquids for use as power generation fuels. 
Annual report, February 1977-January 1978, 4:25225 (EPRI- 
AF-873) 
SYRIAN HAMSTER 
See HAMSTERS 
SYSTEMS ANALYSIS/RESEARCH PROGRAMS 
Systems, Analysis, and Assessment. Progress report, April-June 
1978 (LASL), 4:26665 (LA-7526-PR) 


T 


T-2200 RESONANCES/PARTICLE PROPERTIES 
Evidence for structure in anti pp — 77°7r° (Partial-wave amplitude, 
angular distribution, 2.12 to 2.43 GeV), 4:28332 (COO-3130TB- 
251 


TAIWAN/THERMAL POWER PLANTS 
Survey of the Taiwan market for electric energy systems. Foreign 
market survey report, 4:26798 (DIB-78-09-504) 
TANKER SHIPS/POLLUTION REGULATIONS 
Report of study of tanker safety and pollution prevention 
requirements for U.S. tankers in domestic trade. Final report, 
4:25450 (AD-A-057607) 
TANKS/ROOFS 
Conclusions to be drawn from a case of damage - on the 
calculation of rib frames in tank roofs, 4:27470 
TANTALUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
TANTALUM/PERMEABILITY 
Hydrogen diffusion and electronic structure parameters in 
tantalum hydrides determined by pulsed NMR measurements 
(77°K-470°K), 4:27260 (IS-M-178) 
TANTALUM 181/ISOMER SHIFT 
bi mptrpe vad isomer shifts of transition metal atoms: charge 
flow and electronegativity scales in alloys, 4:27189 
TANTALUM 181 TARGET/NEUTRON REACTIONS 
Dependence of the gamma-ray spectral shape on the neutron 
energy averaging interval size for the '*'Ta(n,y) reaction (4.28 
eV to 90 keV), 4:28390 
TANTALUM ALLOY-T111/LATTICE PARAMETERS 
Effect of oxygen absorption on lattice parameter and specimen 
dilation in a tantalum-base alloy containing 8 pct tungsten and 2 
pet hafnium (1000°C), 4:27100 
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TANTALUM CARBIDES/FABRICATION 
Preparation of electro-melted ultra-refractory compounds, 4:27243 
(UCRL-Trans-11415) 
TANTALUM HYDRIDES/ELECTRONIC STRUCTURE 
Hydrogen diffusion and electronic structure parameters in 
tantalum hydrides determined by pulsed NMR measurements 
(77°K-470°K), 4:27260 (IS-M-178) 
TANTALUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Study on the room temperature phase of LaNbO, crystals, 4:27251 
TANTALUM OXIDES/LATTICE PARAMETERS 
Study on the room temperature phase of LaNbO, crystals, 4:27251 
TANTALUM TUNGSTATES/CRYSTAL STRUCTURE 
Characterization of the thermally contracting tungstates 
Taz2W40c67, TazWOs, and Taig WisOos, 4:27250 
TANTALUM TUNGSTATES/MECHANICAL PROPERTIES 
Characterization of the thermally contracting tungstates 
Taso W40e7, TaeWOs, and Tare WisOo4, 4:27250 
TANTALUM TUNGSTATES/PHYSICAL PROPERTIES 
Characterization of the thermally contracting tungstates 
Tas2W.sOe7, Ta2WOs, and Taig WisOos, 4:27250 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS/DESIGN 
Conceptual design considerations and neutronics of lithium fall 
laser fusion target chambers, 4:28565 (UCRL-80782) 
TARGETS 
See also LASER TARGETS 
TARGETS/IMPLOSIONS 
Shock focusing in implosions of inertial fusion model targets, 
4:28571 
TAU PARTICLES/LEPTONIC DECAY 
Charm and tau measurements from Delco, 4:28324 (SLAC-215) 
Measurement of the branching ratios for tau — 7v/sub tau/ and 
tau — pv/sub p/v/sub tau/, 4:28326 
TAU PARTICLES/SEMILEPTONIC DECAY 
Measurement of the branching ratios for tau — 7v/sub tau/ and 
tau — pv/sub p/v/sub tau/, 4:28326 
TAU PARTICLES/WEAK PARTICLE DECAY 
Weak decays (Review, lecture), 4:28346 (SLAC-215) 
TEARING INSTABILITY 
Interaction of tearing modes, 4:28502 
Stability of helically symmetric equilibrium to ideal MHD 
perturbations, 4:28497 (PPPL-1487) 
Tearing mode activity for hollow current profiles, 4:28495 
(ORNL/TM-6570) 
TECHNETIUM/SORPTION 
Sorption and migration of radionuclides in geologic media (Quartz 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 


2746) 
TECHNETIUM 99/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
TECHNETIUM 99/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
TECHNOLOGY UTILIZATION/ECONOMIC IMPACT 
Rates of induced technology from investments in research and 
development, 4:26692 
TELEMETRY/EQUIPMENT 
Geothermal down-well instrumentation. Final report, 4:26145 
(TID-28701) 
TELLURIUM 125/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
TELLURIUM 125/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
TELLURIUM 127/RADIOCHEMICAL ANALYSIS 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
TELLURIUM 127/SAMPLING 
Monitoring methods for particulate and gaseous effluent from 
waste solidification processes, 4:25682 (BNWL-SA-6311) 
TELLURIUM FLUORIDES/ELECTRONEGATIVITY 
Calculated electron affinities of a selected series of hexafluorides, 
4:27347 
TELLURIUM ISOTOPES/ISOTOPE RATIO 
lodine-129 in thyroids and tellurium isotopes in meteorites by 
neutron activation analysis, 4:28097 (COO-2450-1) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE (BODY) 
See BODY TEMPERATURE 
TEMPERATURE CONTROL/EMERGENCY PLAN 
Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Authorities: need, rationale, operation, 
4:26719 (DOE/ERA-0048) 
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Standby Conservation Plan No. 2: emergency building 
temperature restrictions. Economic analysis, 4:26718 (DOE/ 
ERA-0047 

TENELON/EMBRITTLEMENT 

Role of twinning and transformation in hydrogen embrittlement of 

austenitic stainless steels, 4:27157 
TERBIUM/ACTIVATION ANALYSIS 

Multielement analysis of air and water pollutants in gold mines by 

thermal and epithermal neutron activation, 4:27911 
TERBIUM ALLOYS/MAGNETOSTRICTION 

Permeability, magnetomechanical coupling and magnetostriction 

in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 
TERBIUM ALLOYS/PERMEABILITY 

Permeability, magnetomechanical coupling and magnetostriction 

in grain-oriented rare earth-iron alloys, 4:27167 (IS-M-174) 
TERRESTRIAL BACKGROUND 

See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS/NUTRIENTS 

Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1977-October 31, 1978, 4:27874 
(SRO-641-29) 

TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 

MIGRATION 

Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-780133-2) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 


36) 
TERRESTRIAL ECOSYSTEMS/STANDARDS 
Status of reference materials for environmental analysis, 4:27878 
TEST FACILITIES 
Fast Breeder Blanket Facility. Quarterly progress report, April 1, 
1978-June 30, 1978, 4:26496 (COO-2826-9) 
PWR FLECHT-SEASET unblocked bundle, forced and gravity 
reflood task: task plan report, 4:26578 (NRC/EPRI-3) 
TEST FACILITIES/COOLING SYSTEMS 
Metallurgical investigation of failure of the TTF nitrogen 
injection asssembly flange cooling ring, 4:27196 (ETEC-TDR- 
79-2) 
TEST FACILITIES/DESIGN 
General Atomic's superconducting high field test facility and 
initial performance, 4:27457 (GA-A-15127) 
TEST FACILITIES/HEAT RECOVERY 
Recovering energy from test cells, 4:26994 
TESTES/MORPHOLOGICAL CHANGES 
Endocrine function and reproductive impairment in an irradiated 
population of the lizard Uta stansburiana (Effects of chronic, 
low-level '*’Cs y irradiation underfield conditions), 4:28056 
State of spermatogenesis in rats flown aboard Kosmos-690 
biosatellite (Effects of space flight factors on y radiosensitivity 
of germ cells in male rats), 4:28058 
TETRACENE/FLUORESCENCE 
Picosecond measurements of exciton migration in tetracene 
crystals doped with pentacene, 4:27368 
TETRAHYMENA/GENETICS 
Nucleic acids and protein synthesizing mechanisms of 
mitochondria. Progress report, 1977-1978, 4:27997 (COO-3083- 
16) 
TETRAHYMENA/PROTEINS 
Nucleic acids and protein synthesizing mechanisms of 
mitochondria. Progress report, 1977-1978, 4:27997 (COO-3083- 
16 


) 
TEXACO GASIFICATION PROCESS/COMPARATIVE 

EVALUATIONS 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 

TEXACO GASIFICATION PROCESS/DEMONSTRATION 

PLANTS 

RAG/RCH project ‘coal dust pressure gasification’, 4:25173 
(AED-CONF-77-565-008) 

TEXACO GASIFICATION PROCESS/FUEL GAS 

Effects of sulfur emission controls on the cost of gasification 
combined cycle power systems. Final report, 4:26227 (EPRI- 
AF-916) 

TEXACO GASIFICATION PROCESS/OPTIMIZATION 

RAG/RCH project ‘coal dust pressure gasification’, 4:25173 
(AED-CONF-77-565-008) 

TEXACO GASIFICATION PROCESS/PILOT PLANTS 

Gasification of residual materials from coal liquefaction. Type I 
preliminary pilot plant evaluation of SRC-II vacuum flash drum 
bottoms, 4:25195 (FE-2247-14) 

Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of vacuum tower bottoms 
from the Exxon Donor Solvent Coal Liquefaction Process, 
4:25196 (FE-2247-15) 





TEXAS/AIR POLLUTION 


RAG/RCH project ‘coal dust pressure gasification’, 4:25173 
(AED-CONF-77-565-008) 
TEXAS/AIR POLLUTION 
Houston urban plume study - 1974, description and summary of 
results. Final report, 4:27770 (PB-282447) 
TEXAS/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Emory Peak NTMS Quadrangle, Texas. Uranium Resource 
Evaluation Project, 4:25559 (K/UR-112) 
TEXAS/GEOPHYSICAL SURVEYS 
Aerial gamma ray and magnetic survey, Van Horn and Pecos 
Quadrangles, Texas. Volume IIa. Final report, 4:28182 (GJBX- 
2(78)(Vol.2a)) 
TEXAS/RADIATION MONITORING 
Aerial gamma ray and magnetic survey, Van Horn and Pecos 
Quadrangles, Texas. Volume IIa. Final report, 4:28182 (GJBX- 
2(78)(Vol.2a)) 
TEXAS/RENEWABLE ENERGY SOURCES 
Alternate sources of energy for agriculture, 4:26825 (CONF- 
780378-) 
TEXAS/WATER RESOURCES 
Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins region. Project completion report 1 March 
1973-28 February 1975, 4:27885 (PB-282563) 
TEXTILE INDUSTRY/ENERGY CONSERVATION 
Test results from waste-fired gin dryers, 4:27000 
TEXTILE INDUSTRY/WASTE MANAGEMENT 
Test results from waste-fired gin dryers, 4:27000 
TFR TOKAMAK/SPECIFICATIONS 
TFR-600 Tokamak, 4:28519 (EUR-CEA-FC-916) 
TFTR REACTORS/CONTAINERS 
Tritium permeation and wall loading in the TFTR vacuum vessel, 
4:28555 
TFTR REACTORS/DEGASSING 
Tritium permeation and wall loading in the TFTR vacuum vessel, 
4:28555 
THALLIUM/ELECTRON-ATOM COLLISIONS 
Excitation of Al, Ga, In, and T] atoms by electron impact, 4:28285 
THALLIUM/ENERGY-LEVEL TRANSITIONS 
Experimental search for parity nonconservation in atomic thallium 
(Lecture), 4:28354 (SLAC-215) 
THALLIUM 201/CAT SCANNING 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
THALLIUM 201/SCINTISCANNING 
Diagnostic merits of current and potential applications of single 
photon and positron imaging: a perspective, 4:28016 (CONF- 
7810146-1) 
THALLIUM CHLORIDES/ELECTRICAL PROPERTIES 
Electromagnetism and gravitation, 4:28444 
THE NEXT STEP DEVICE 
See TNS REACTORS 
THERMAL BATTERIES/ANODES 
Thermoelectric battery (Patent), 4:26658 
THERMAL BATTERIES/CATHODES 
Thermoanalytical investigation of calcium chromate, 4:27301 
(GEPP-OP-396) 
THERMAL CRACKING 
See also CATALYTIC CRACKING 
HYDROCRACKING 
THERMAL CRACKING/COMPARATIVE EVALUATIONS 
Hydrocracking, cracking and isomerization of hydrocarbons, 
:25435 


THERMAL EFFLUENTS 
Radiological and Environmental Research Division annual report, 
ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Accumulation of toxic materials by thermal plume resident brown 
trout, 4:27942 (ANL-77-65(Pt.3)) 
Body temperatures and acclimation of rainbow trout in a thermal 
plume, 4:27940 (ANL-77-65(Pt.3)) 
Energetic costs of thermal plume exposure to brown trout, 
4:27941 (ANL-77-65(Pt.3)) 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Analyses of echo-location data from power plant studies, 4:27939 
(ANL-77-65(Pt.3)) 
THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Northwest New Mexico boundary layer experiment, 4:27846 (LA- 
7525-MS) 
THERMAL EFFLUENTS/PLUMES 
Plume simulation model FOG description of the program and 
input (Atmospheric transport of plumes from cooling towers), 
4:27850 (ANL-Trans-1157) 
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THERMAL ENERGY STORAGE EQUIPMENT/ 

DEMONSTRATION PROGRAMS 

Load-management survey: energy storage explored, 4:26797 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Energy storge and retrieval as heat (Patent), 4:26626 

Heating system with reserve thermal storage capacity (Patent), 
4:26862 

Method of conveying heat energy (Patent), 4:26627 

Thermal energy storage material comprising mixtures of sodium, 
potassium and magnesium chlorides (Patent), 4:26625 

THERMAL ENERGY STORAGE EQUIPMENT/HEAT 

TRANSFER 

Evaluations of 10 MW Pilot Plant designs. Addendum No. 1, 
4:25949 (SAN-1101/PA2-18) 

THERMAL ENERGY STORAGE EQUIPMENT/MASS 

TRANSFER 

Heat and mass flow analysis of packed-bed thermal regenerators, 
4:26623 (CAES-9) 

THERMAL ENERGY STORAGE EQUIPMENT/PACKED BED 

Heat and mass flow analysis of packed-bed thermal regenerators, 
4:26623 (CAES-9) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE 

Storage of low-temperature heat in salt-hydrate melts: calcium 
chloride hexahydrate, 4:26624 (SIB-D-12-1978) 

THERMAL ENERGY STORAGE EQUIPMENT/SOLAR 

PONDS 

Solar ponds, 4:26114 

THERMAL ENERGY STORAGE EQUIPMENT/ 

STRATIFICATION 

Thermal stratification enhancement for solar energy applications. 
Final report, 4:26113 (AD-A-055918) 

THERMAL INSULATION/ECONOMICS 

Residential energy management, 4:26945 

THERMAL INSULATION/REGULATIONS 

Supplement to the publication concerning physical characteristics 
for the calculation of thermal insulation according to the 
thermal insulation ordinance. Dated July 4th, 1978, 4:26863 

THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 

Adaptation of copepod populations to thermal stress. II. 
Completion report, 4:28110 (PB-281831) 

Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 

Temperature adaptation in the freshwater snail, Helisoma trivolvis 
(Say), in an artifically heated reservoir in the southeastern 
United States (Effects of thermal effluents from nuclear 
production reactor at Savannah River Plant on Par Pond), 
4:28111 

THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 

Chalk point cooling tower project. Volume 1. salt loading, 
modeling, and aircraft hazard studies. Final report 1 July 1976- 
30 June 1977, 4:27773 (PB-284058) 

THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
THERMAL POWER PLANTS/CONDENSATES 

Apparatus and method for side stream demineralization of 

condensate in a steam cycle (Patent), 4:26218 
THERMAL POWER PLANTS/COOLING SYSTEMS 

Basic design principles for a seawater natural draught cooling 
tower, 4:26192 

Change forecast of the physical and chemical water quality in the 
dam reservoir of the power plant Rybnik, 4:26191 

Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316(b), 4:27945 (CONF-781 105-54) 

Fish protection at steam-electric power plants: alternative 
screening devices, 4:27944 (CONF-781 105-53) 

THERMAL POWER PLANTS/COOLING TOWERS 
Study of the comparative costs of five wet/dry cooling tower 
concepts, 4:26188 (BNWL-SA-6165) 
THERMAL POWER PLANTS/DESIGN 
Power generation system (Patent), 4:26217 
Steam power plant, 4:26182 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Modification of local weather by power plant operation. Final 

report, 4:26230 (EPRI-EA-886-SR) 
THERMAL POWER PLANTS/EXPORTS 

Survey of the Taiwan market for electric energy systems. Foreign 

market survey report, 4:26798 (DIB-78-09-504) 
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THERMAL POWER PLANTS/FEEDWATER 
Combined oxygen/ammonia conditioning of water-steam 
circulation systems in unit power plants with once-through 
boilers, 4:26216 
THERMAL POWER PLANTS/MARKET 
Survey of the Taiwan market for electric energy systems. Foreign 


market survey report, 4:26798 (DIB-78-09-504) 
THERMAL POWER PLANTS/NATURAL DRAFT COOLING 

TOWERS 

Basic design principles for a seawater natural draught cooling 
tower, 4:26192 

THERMAL POWER PLANTS/OPERATION 
Power generation system (Patent), 4:26217 
THERMAL POWER PLANTS/STEAM GENERATORS 

Method for converting acceptance test measurements on steam 
turbines, 4:26223 (NP-tr-2050) 

THERMAL POWER PLANTS/STEAM TURBINES 

EPRI steam-turbine-related research projects, 4:26204 (EPRI-NP- 
888-SR) 

THERMAL POWER PLANTS/SUPERHEATERS 

Behavior of Nb-stabilized and unstabilized austenitic steels with 
regard to high-temperature corrosion in plants fired with oil or 
waste (In German), 4:26200 (AED-CONF-77-195-012) 

THERMAL POWER PLANTS/THERMAL EFFLUENTS 

Northwest New Mexico boundary layer experiment, 4:27846 (LA- 
7525-MS) 

The stability of a two layer flow without shear in the presence of 
boundary generated turbulence: field verification. Technical 
report, 4:26189 (PB-282595) 

THERMAL POWER PLANTS/WASTE HEAT 

Beneficial use of rejected heat in municipal water supplies, 4:26992 
(COO-4531-4) 

Waste heat utilization from electric generating plants, 4:26991 
(CONF-78 1238-1) 

THERMAL POWER PLANTS/WATER POLLUTION 

CONTROL 

Assessment of technology for control of toxic effluents from the 
electric utility industry. Final task report April 1977, 4:26231 
(PB-283716) 

THERMAL POWER PLANTS/WATER REQUIREMENTS 

Source, use, and disposition of water in florida, 1975, 4:26687 (PB- 
284126) 

THERMAL POWER PLANTS/WATER RESERVOIRS 

Considering environmental protection when optimizing 
interconnected networks with hydroelectric power plants, 
4:25789 

THERMAL RADIATION/RADIOSENSITIVITY EFFECTS 

Accelerated aging in combined stress environments (Combined 
radiation and temperature effects on aging (survival) of Bacillus 
subtilis), 4:28049 

THERMAL REACTORS/THORIUM CYCLE 

Denatured thorium cycle: an overview, 4:26427 

THERMAL SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/ORIGIN 

Geological and geophysical study of the origin of the warm 
springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 4:26127 (TID-28271) 

THERMAL STRESSES/RADIOSENSITIVITY EFFECTS 

Changes in blood sugar content of dogs exposed to chronic 
gamma radiation for 6 years (Combined effects of physical 
stress, heat stress, and acute radiation stress), 4:28060 

THERMAL WATERS/CHEMICAL ANALYSIS 

Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 

THERMAL WATERS/RESERVES 

Regional evaluation of operational thermal water reserves of 

artesian wells by mathematical modeling, 4:26123 
THERMIONIC CONVERTERS/BIBLIOGRAPHIES 

Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 

THERMIONIC CONVERTERS/COMPUTER CALCULATIONS 

Theory of thermionic energy converter with variable plasma 
electron temperature, 4:26833 (COO-2533-10) 

THERMIONIC CONVERTERS/PERFORMANCE 

Experiments with enhanced mode thermionic converters (With 
auxiliary electrode), 4:26835 

Theory of thermionic energy converter with variable plasma 
electron temperature, 4:26833 (COO-2533-10) 

THERMIONIC CONVERTERS/RESEARCH PROGRAMS 

ERDA/NASA advanced thermionic technology program. 
Progress report, 4:26834 (N-78-24674) 

NASA thermionic-conversion (TEC-ART) program. A proposed 
paper for presentation at the May 1977 IEEE international 


THERMONUCLEAR REACTOR MATERIALS/NEUTRON 


conference on plasma science at Renesselaer Polytechnic 
Institute, 4:26832 
THERMOCHEMICAL HEAT STORAGE 
Chemical heat storage, 4:26628 
Method of conveying heat energy (Patent), 4:26627 
THERMOCOUPLES/CALIBRATION 
Thermocouple temperature probe calibration in the slip-flow 
regime, 4:25718 (CONF-7606138-) 
THERMOCOUPLES/FASTENERS 
Thermocouple hot junction receptacle for a nuclear reactor 
(Patent; PWR), 4:26330 
THERMODYNAMIC CYCLES/COMPARATIVE 
EVALUATIONS 
Heat pumps with air-water and other fluids, 4:26691 
THERMODYNAMICS 
The Dynamic Theory, a new view of space, time, and matter. 
Research report, 4:28435 (AD-A-055325) 
THERMODYNAMICS/MEETINGS 
Twelfth southeastern seminar on thermal sciences, 4:25795 
(CONF-7606138-) 
THERMOELECTRIC GENERATORS/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
THERMOELECTRIC GENERATORS/DESIGN 
Solar thermoelectric generators. Final report, 4:25920 (N-78- 
24645) 
THERMOELECTRIC GENERATORS/SOLAR ENERGY 
CONVERSION 
Solar thermoelectric generators. Final report, 4:25920 (N-78- 
24645) 
THERMOELECTRIC GENERATORS/TECHNOLOGY 
ASSESSMENT 
Radioisotope thermoelectric generators of the U.S. Navy. Volume 
10. Final report 1 January 1976-1 July 1978, 4:25723 (AD-A- 
057483) 
THERMOLUMINESCENT DOSEMETERS 
Microprocessor controlled, personnel thermoluminescence 
dosimetry reader, 4:27652 (UCRL-81153) 
THERMONUCLEAR DEVICES 
See also ASTRON 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/COMPUTER CODES 
TEK 11 graphics user's guide, 4:28481 (ORNL/TM-6546) 
THERMONUCLEAR FUELS/DEUTERIUM TRITIDES 
Infrared spectra of liquid and solid DT and Tz a), 4:28262 
THERMONUCLEAR FUELS/ELECTROHYDRODYNAMICS 
Techniques to control and position laser targets. Final report, 
4:25707 (UCRL-13932) 
THERMONUCLEAR FUELS/FABRICATION 
Techniques to control and position laser targets. Final report, 
4:25707 (UCRL-13932) 
THERMONUCLEAR FUELS/PHYSICAL PROPERTIES 
Infrared spectra of liquid and solid DT and Tz a), 4:28262 
THERMONUCLEAR FUELS/TRITIUM 
Infrared spectra of liquid and solid DT and Tz a), 4:28262 
THERMONUCLEAR POWER PLANTS/ECONOMIC IMPACT 
Some economic and environmental consequences of fusion power, 
4:28556 
THERMONUCLEAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Some economic and environmental consequences of fusion power, 
4:28556 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Parametric study of a lithium-cooled tokamak blanket, 4:28527 
THERMONUCLEAR REACTOR MATERIALS/BLISTERS 
General mechanism for helium blistering involving displaced atom 
transport, 4:28583 (DP-MS-78-66) 
THERMONUCLEAR REACTOR MATERIALS/CREEP 
Proton simulation of irradiation-induced creep, 4:28595 
THERMONUCLEAR REACTOR MATERIALS/ION 
IMPLANTATION 
Hydrogen isotope trapping in materials exposed in PLT, 4:28591 
(SAND-78-1617c) 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 
Damage analysis and fundamental studies program, 4:28585 
(HEDL-SA-1539) 
Materials experience with tokamak plasmas, 4:28582 (CONF- 
790125-23) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
Integral tests of nuclear activation cross sections for *Be(d.n) 
sources, E/sub d/ = 14-40 MeV, 4:28581 (CONF-790125-14) 





THERMONUCLEAR REACTOR MATERIALS/ 


THERMONUCLEAR REACTOR MATERIALS/ 
PERMEABILITY 
Control of tritium permeation through fusion reactor strucural 
materials, 4:28552 (CONF-781 109-12) 
Imaging atom-probe and field-ion investigations of hydrogen in 
metals, 4:28592 (SAND-79-0247C) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
General mechanism for helium blistering involving displaced atom 
transport, 4:28583 (DP-MS-78-66) 
Proton simulation of irradiation-induced creep, 4:28595 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/DESIGN 
Design of a tokamak fusion reactor first wall armor against neutral 
beam impingement, 4:28526 (LBL-8254) 
THERMONUCLEAR REACTOR WALLS/IMPURITIES 
Ion microanalysis and implantation applied to fusion surface 
research, 4:28589 (SAND-78-1585C) 
THERMONUCLEAR REACTOR WALLS/ 
MICROSTRUCTURE 
Ion beam analysis of surface modifications in tokamaks, 4:28590 
(SAND-78-1592C) 
Ion microanalysis and implantation applied to fusion surface 
research, 4:28589 (SAND-78-1585C) 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Selected topics on surface effects in fusion devices: neutral-beam 
injectors and beam-direct converters, 4:28580 (CONF-780851-2) 
THERMONUCLEAR REACTOR WALLS/SHIELDING 
Design of a tokamak fusion reactor first wall armor against neutral 
beam impingement, 4:28526 (LBL-8254) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
DOUBLET REACTORS 
See also D-T REACTORS 
I-BEAM TYPE REACTORS 
JET REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
TOROIDAL PINCH TYPE REACTORS 
THERMONUCLEAR REACTORS/ENERGY STORAGE 
Fusion system engineering, 4:28524 (ANL/FPP-78-2) 
THERMONUCLEAR REACTORS/ENVIRONMENTAL 
EFFECTS 
Environmental effects of normal and off-normal releases of tritium 
from CTR systems, 4:25716 (EPRI-ER-879) 
THERMONUCLEAR REACTORS/FUEL INJECTION 
SYSTEMS 
A laser-driven pellet accelerator for CTR fuel injection. Master's 
thesis, 4:28537 (AD-A-057287) 
THERMONUCLEAR REACTORS/HYDROGEN 
PRODUCTION 
Energy-balance and economic considerations for fusion 
thermochemical hydrogen production, 4:25713 
THERMONUCLEAR REACTORS/NEUTRON DETECTION 
Plasma neutron diagnostic techniques with good spatial and 
energy resolution, 4:28473 (UCRL-81120) 
THERMONUCLEAR REACTORS/PLANNING 
Department of Energy policy for fusion energy, 4:28517 (DOE/ 
ER-0018) 
THERMONUCLEAR REACTORS/PLASMA CONFINEMENT 
Magnetic confinement fusion energy research, 4:28462 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
Fusion system engineering, 4:28524 (ANL/FPP-78-2) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Department of Energy policy for fusion energy, 4:28517 (DOE/ 
ER-0018) 
Trends in nuclear fusion research, 4:28522 
THERMONUCLEAR REACTORS/TARGETS 
Shock focusing in implosions of inertial fusion model targets, 
4:28571 
THERMONUCLEAR REACTORS/VACUUM PUMPS 
Possibility of palladium-alloy membrane pumps for thermonuclear 
fusion devices, 4:28598 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOSTATS/DESIGN 
Temperature-monitoring and control system (Patent), 4:26874 
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THETA PINCH/TRITIUM RECOVERY 
Tritium source terms for fusion power plants, 4:28554 (PNL-2018) 
THICKNESS GAGES 
AWRE (nonconventional) metrology scene, 4:27700 (CONF- 
7804109-) 
Nonconventional thickness measurements, 4:27688 (CONF- 


i) 
THICKNESS GAGES/DESIGN 

Beta backscatter film thickness measurement at Bendix Kansas 
City, 4:27690 (CONF-7804109-) 

High-precision thickness measurements using beta backscatter, 
4:27686 (BDX-613-2009(Rev.)) 

Pneumatic probe with laser interferometer, 4:27701 (CONF- 

7804 109-) 
THICKNESS GAGES/MEETINGS 

EIVR 37 (AVIS 176) nonconventional metrology meeting at 
LLL, 4:27687 (CONF-7804109-) 

THICKNESS GAGES/PERFORMANCE 
Versatile radiation gaging system, 4:27689 (CONF-7804109-) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOLS/PHOTOCHEMICAL REACTIONS 

Radiation curable compositions for coating and imaging processes 

and method of use (Patent), 4:27385 
THOMSON SCATTERING 

Design of a submillimeter laser thomson scattering system for 
measurement of ion temperature in summa. Final report, 4:28464 
(N-78-24939) 

THOREX PROCESS/MATERIAL BALANCE 

Reprocessing flowsheet and material balance for MEU spent fuel, 

4:25610 (GA-A-15145) 
THORIUM/ACTIVATION ANALYSIS 

Multielement analysis of air and water pollutants in gold mines by 

thermal and epithermal neutron activation, 4:27911 
THORIUM/GEOCHEMISTRY 

Features of distribution of radioactive elements in bauxite-bearing 

deposits, 4:28195 
THORIUM/SCINTILLATION COUNTING 

Solvent extraction-liquid scintillation method for assay of uranium 

and thorium in phosphate-containing material, 4:27317 
THORIUM 228/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

THORIUM 228/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

THORIUM 228/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 

THORIUM 230/CROSS SECTIONS 

HEDL evaluation of thorium cycle cross sections for ENDF/B- 

V, 4:26426 (HEDL-TME-78-100) 
THORIUM 232/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

THORIUM 232/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

THORIUM 232/NEUTRON REACTIONS 

Neutron spectra from materials used in fusion and fusion-fission 

hybrid reactors, 4:28593 (UCRL-81092) 
THORIUM 232/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia. 
4:27871 (NVO-0269-35) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks. New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 

THORIUM 232/RADIOECOLOGICAL CONCENTRATION 

Comparison of the concentrations of fallout-derived plutonium in 
a series of freshwater lakes (Th-232). 4:27929 (ANL-77-65(Pt.3)) 
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THORIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Postirradiation examination of recycle test elements from the 
Peach Bottom Reactor, 4:26339 (ORNL-5422) 
THORIUM CYCLE 
Contributions to the reprocessing of thorium-uranium nuclear 
fuels with the salt transport method, 4:25618 (ANL-Trans-1153) 
Performance of thorium-fueled fast breeders, 4:26390 
Reactor physics parameters of alternate fueled fast breeder reactor 
core designs, 4:26389 
THORIUM CYCLE/COST 
Denatured thorium cycle: an overview, 4:26427 
THORIUM CYCLE/ECONOMICS 
Fuel utilization potential in light water reactors with once-through 
fuel irradiation using various reactivity control methods 
(AWBA Development Program) (PWR), 4:26322 (KAPL-4107) 
THORIUM CYCLE/NUCLEAR DATA COLLECTIONS 
HEDL evaluation of thorium cycle cross sections for ENDF/B- 
V, 4:26426 (HEDL-TME-78-100) 
THORIUM HYDRIDES/ENTHALPY 
Heat capacities and thermodynamic properties of ThHz and 
ThHsub(3.75) to 1000 K, 4:27406 
THORIUM HYDRIDES/ENTROPY 
Heat capacities and thermodynamic properties of ThHe and 
ThHsub(3.75) to 1000 K, 4:27406 
THORIUM HYDRIDES/FREE ENTHALPY 
Heat capacities and thermodynamic properties of ThH2 and 
ThHsub(3.75) to 1000 K, 4:27406 
THORIUM HYDRIDES/SPECIFIC HEAT 
Heat capacities and thermodynamic properties of ThH2 and 
ThHsub(3.75) to 1000 K, 4:27406 
THORIUM ORES/PROCESSING 
Thorium residuals in West Chicago, Illinois, 4:27869 (NUREG/ 
CR-0413) 
THORIUM ORES/PROSPECTING 
Gamma radiation measurements for geologic prospecting (Patent), 
4:25564 
THORIUM OXIDES/CHEMICAL PREPARATION 
Preparation and properties of monodispersed metal hydrous oxide 
lattices, 4:27411 
THORIUM OXIDES/CHEMICAL REACTIONS 
Growth of single crystals of Usub(1-x)Thsub(x)Oz solid solutions 
by chemical transport reactions, 4:25597 
THORIUM OXIDES/CRYSTAL GROWTH 
Growth of single crystals of Usub(1-x)Thsub(x)Oz solid solutions 
by chemical transport reactions, 4:25597 
THORIUM OXIDES/DISSOLUTION 
ILW solidification; chemical processing of combustible solid waste 
(RADTU); acid digestion of commercial solid waste, 4:25629 
(HEDL-TME-78-73) 
THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Measurement and interpretation of CO and Kr + Xe in irradiated 
ThO2-containing HTGR fuel particles, 4:27270 
Postirradiation examination of recycle test elements from the 
Peach Bottom Reactor, 4:26339 (ORNL-5422) 
THORIUM OXIDES/THERMAL CONDUCTIVITY 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 
146) 
Thermal conductivity model for (Th, U)O:2 to melting, 4:27259 
(HEDL-SA-1590-S) 
THRESHOLD DETECTORS/SHIELDS 
Neutron attenuation due to boron-10 shields, 4:27643 
THYMOCYTES/METABOLISM 
Rapid changes in initiation-limited rates of protein synthesis in rat 
thymic lymphocytes correlate with energy charge, 4:27977 
THYROID/RADIATION DOSES 
Evaluation of uncertainties in radioecological models (Statistical 
analysis of selected input parameters to determine source of 
uncertainties), 4:27873 (CONF-7801 33-2) 
THYROID/RADIOACTIVITY 
Iodine-129 in thyroids and tellurium isotopes in meteorites by 
neutron activation analysis, 4:28097 (COO-2450-1) 
TIDAL POWER 
Electric power from tidal energy, 4:26151 
TIDAL POWER/RESOURCE ASSESSMENT 
Power from the tides, 4:26152 
TIDAL POWER PLANTS 
See also KISLOGUBSK POWER PLANT 
RANCE POWER PLANT 
Electric power from tidal energy, 4:26151 
Tidal power plant (Patent), 4:26153 
TIDAL POWER PLANTS/SPECIFICATIONS 
Power from the tides (La Rance, Kislogubsk, and Severn Barrage 
tidal power schemes.), 4:26152 
TIDAL WAVES 
See TSUNAMIS 


TITANIUM/LATTICE VIBRATIONS 


TIME INTERVAL ANALYZERS/DESIGN 
Modular 125 ps resolution time interval digitizer for 10 MHz stop 
burst rates and 33 ms range, 4:27656 (LBL-8311) 
TIME-OF-FLIGHT SPECTROMETERS/TIME INTERVAL 
ANALYZERS 
Modular 125 ps resolution time interval digitizer for 10 MHz stop 
burst rates and 33 ms range, 4:27656 (LBL-8311) 
TIME-SERIES ANALYSIS/FACTORIZATION 
Multidimensional spectral factorization, 4:28625 (UCRL-81345) 
TIN/ION COLLISIONS 
Impact-parameter-dependent inner-shell vacancy production in 
0.7-2.7 MeV/amu **2sNi collisions with 25Mn, soSn, and s2Pb, 
4:28281 
TIN/KAON NEUTRAL REACTIONS 
K/sub L/-nucleus total cross sections between 30 and 150 GeV: 
Quantitative evidence for inelastic screening, 4:28333 
Precise coherent K/sub S/ regeneration amplitudes for C, Al, Cu, 
Sn, and Pb nuclei from 20 to 140 GeV/c and their 
interpretation, 4:28334 
TIN/METALLURGICAL EFFECTS 
Reversible temper embrittlement (350 to 525°), 4:27160 
TIN/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
TIN/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
TIN/TRANSITION TEMPERATURE 
SQUID with microbridge contacts for use over a broad 
temperature range, 4:27460 
Superconductivity of granulated composite samples, 4:27185 
TIN ALLOYS/CRITICAL CURRENT 
NbsSn dipole magnets, 4:27456 (BNL-24938) 
TIN ALLOYS/SUPERCONDUCTIVITY 
Degradation mechanism of NbsSn composite wires under tensile 
strain at 4.2 K, 4:27164 (BNL-24957) 
TIN ALLOYS/TENSILE PROPERTIES 
Degradation mechanism of NbsSn composite wires under tensile 
strain at 4.2 K, 4:27164 (BNL-24957) 
TIN ALLOYS/TRANSITION TEMPERATURE 
SQUID with microbridge contacts for use over a broad 
temperature range, 4:27460 
TIN SELENIDES/SUPERCONDUCTIVITY 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
TIN SULFIDES/ELECTRON-PHONON COUPLING 
Soft mode behavior of the high-superconducting transition 
temperature Sn- and Pb-ternary molybdenum sulfides (2 to 
400°K), 4:27113 
TIN SULFIDES/MAGNETIC SUSCEPTIBILITY 
Soft mode behavior of the high-superconducting transition 
temperature Sn- and Pb-ternary molybdenum sulfides (2 to 
400°K), 4:27113 
TIN SULFIDES/SPECIFIC HEAT 
Soft mode behavior of the high-superconducting transition 
temperature Sn- and Pb-ternary molybdenum sulfides (2 to 
400°K), 4:27113 
TIN SULFIDES/SUPERCONDUCTIVITY 
Moessbauer studies of ternary superconductors, 4:27165 (CONF- 
780868-2) 
TISSUE EXTRACTS/QUANTITATIVE CHEMICAL ANALYSIS 
Adaptation of protein and trypsin inhibitory capacity analyses to 
the miniature chemical analyzer, 4:28143 (LF-58) 
TISSUES 
See also SKIN 
TISSUE EXTRACTS 
TISSUES/CHEMICAL ANALYSIS 
Determination of plutonium in tissue by Aliquat-336 extraction, 
4:27318 
TITANIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
TITANIUM/BIBLIOGRAPHIES 
Titanium and titanium alloy creep (a bibliography with abstracts). 
Report for 1964-September 1978, 4:27122 (NTIS/PS-78/0970) 
TITANIUM/CREEP 
Titanium and titanium alloy creep (a bibliography with abstracts). 
Report for 1964-September 1978, 4:27122 (NTIS/PS-78/0970) 
TITANIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
TITANIUM/LATTICE VIBRATIONS 
Lattice dynamics of hcp Ti, 4:27171 





TITANIUM/METALLURGICAL EFFECTS 


TITANIUM/METALLURGICAL EFFECTS 
Nickel and nitrogen ion irradiation induced void swelling and 
defect microstructures in Ni-Al, Ni-Cr and Ni-Ti solid solutions 
(3.5 MeV **Ni*, 400 keV '*N* and 400 keV ‘*Ni* ), 4:27223 
TITANIUM/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA’s central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
TITANIUM/PHONONS 
Lattice dynamics of hcp Ti, 4:27171 
TITANIUM/PIONIC ATOMS 
Experimental verification of the relativistic fine-structure term of 
the Klein-Gordon equation in pionic titanium atoms, 4:28267 
TITANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
TITANIUM/SPECIFIC HEAT 
Lattice dynamics of hcp Ti, 4:27171 
TITANIUM/WELDED JOINTS 
Titanium condenser tubes-problems and their solutions for wider 
application to large surface condensers, 4:27147 
TITANIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
TITANIUM ALLOYS/AGE HARDENING 
Age hardening of shock loaded RMI 38644, 4:27069 
TITANIUM ALLOYS/BIBLIOGRAPHIES 
Titanium and titanium alloy creep (a bibliography with abstracts). 
Report for 1964-September 1978, 4:27122 (NTIS/PS-78/0970) 
TITANIUM ALLOYS/CRACKING 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
TITANIUM ALLOYS/CREEP 
Titanium and titanium alloy creep (a bibliography with abstracts). 
Report for 1964-September 1978, 4:27122 (NTIS/PS-78/0970) 
TITANIUM ALLOYS/CRYSTAL STRUCTURE 
Strength of zirconium-titanium martensites and deformation 
behaviour, 4:27131 
TITANIUM ALLOYS/DEFORMATION 
Strength of zirconium-titanium martensites and deformation 
behaviour, 4:27131 
TITANIUM ALLOYS/HYDROGEN STORAGE 
Method for the intermediate storage of hydrogen (Patent), 4:25747 
TITANIUM ALLOYS/LATTICE PARAMETERS 
Electron microscopy study of the aged omega phase in Ti-Cr 
alloys, 4:27103 
Equilibrium studies on a chi phase-strengthened ferritic alloy, 
4:27096 
TITANIUM ALLOYS/MANUFACTURING 
Cobalt-base sintered alloy (Patent; varying percentages of Cr, W, 
Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
TITANIUM ALLOYS/PHASE DIAGRAMS 
Use of acoustical emission in determining the phase diagrams of 
hydrides (Pressure up to 3000 psi and temperatures from 23 to 
150°C), 4:27111 
TITANIUM ALLOYS/PHASE TRANSFORMATIONS 
Investigation of transformation strengthening in precipitation- 
hardened Fe-Ni austenite, 4:27133 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Nickel and nitrogen ion irradiation induced void swelling and 
defect microstructures in Ni-Al, Ni-Cr and Ni-Ti solid solutions 
(3.5 MeV **Ni*, 400 keV '*N* and 400 keV "Nit ), 4:27223 
TITANIUM ALLOYS/SOLDERING 
Soldering of copper-clad niobium-titanium superconductor 
composite, 4:27109 
TITANIUM ALLOYS/STRESS CORROSION 
Hydrogen embrittlement of thermomechanically treated 18Ni 
maraging steel, 4:27214 
TITANIUM CARBIDES/THERMAL CONDUCTIVITY 
Ambipolar diffusion contribution to high-temperature thermal 
conductivity of titanium carbide, 4:27265 
TITANIUM COMPOUNDS/CORROSION 
Surface contamination and corrosion in pyrotechnic actuators, 
4:27293 (SAND-78-0573C) 
TITANIUM HYDRIDES/DECOMPOSITION 
Mechanism for the isothermal decomposition of iron titanium 
hydride, 4:27337 
TITANIUM NITRIDES/MICROHARDNESS 
Chemical reactions in the condensation of metal-plasma streams, 
4:27256 
TITANIUM OXIDES/CHEMICAL PREPARATION 
Preparation and properties of monodispersed metal hydrous oxide 
lattices, 4:27411 
TITANIUM OXIDES/DISSOLUTION 
Thermodynamic potential for the anodic dissolution of n-type 
semiconductors: a crucial factor controlling durability and 
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efficiency in photoelectrochemical cells and an important 
criterion in the selection of new electrode/electrolyte systems, 
4:25926 
TMR REACTORS/ENERGY BALANCE 
Parametric studies of tandem mirror reactors, 4:28485 (UWFDM- 


267) 
TNS REACTORS/HIGH-FREQUENCY HEATING 
Radiofrequency heating design study for TNS, 4:28449 (COO- 
4231-2) 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES 
See also JFT-2 TOKAMAK 
TFR TOKAMAK 
TOKAMAK DEVICES/ASPECT RATIO 
Application of the two-fluid energy principle to large aspect ratio 
tokamaks, 4:28491 (IPP-6/172) 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
CTR plasma engineering studies. Annual progress report, October 
1, 1977-October 31, 1978, 4:28516 (COO-2218-118) 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Diamagnetic frequency profile effects on toroidal drift waves, 
4:28501 
TOKAMAK DEVICES/FUEL PELLETS 
ee. for generating uniform charged particles of hydrogen 
isotopes, 4:28548 
TOKAMAK DEVICES/GAS INJECTION 
Tokamak experiments on JIPP T-2 with pulsed gas injection, 
4:28450 (N-78-24940) 
TOKAMAK DEVICES/IMPURITIES 
Ion beam analysis of surface modifications in tokamaks, 4:28590 
(SAND-78-1592C) 
TOKAMAK DEVICES/MAGNET COILS 
Air core poloidal magnetic field system for a toroidal plasma 
producing device (Patent), 4:28534 
TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
High beta plasma operation in a toroidal plasma producing device 
(Patent), 4:28533 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Tokamak experiments on JIPP T-2 with pulsed gas injection, 
4:28450 (N-78-24940) 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
——— method for time resolved spatial profile measurements 
of proton and impurity density and temperature, 4:28468 
Probe diagnostics in a tokamak, 4:28470 
TOKAMAK DEVICES/PLASMA HEATING 
Alpha heating in toroidal devices, 4:28448 (COO-2218-123) 
Ray tracing for lower-hybrid waves in a tokamak, 4:28513 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Application of the two-fluid energy principle to large aspect ratio 
tokamaks, 4:28491 (IPP-6/172) 
Resistive-ballooning-mode equation, 4:28504 
Resistive ballooning mode equation, 4:28496 (ORNL/TM-6629) 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Mhd stability of runaway electron discharge in tokamaks, 4:28493 
(N-78-24943) 
TOKAMAK DEVICES/PLASMA WAVES 
Ray tracing for lower-hybrid waves in a tokamak, 4:28513 
TOKAMAK DEVICES/RESEARCH PROGRAMS 
Fusion Power Program. Quarterly progress report, April-June 
1978, 4:28515 (ANL/FPP-78-2) 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Mhd stability of runaway electron discharge in tokamaks, 4:28493 
(N-78-24943) 
TOKAMAK DEVICES/STABILIZATION 
Feedback stabilization of kink instability in TO-1 tokamak, 4:28505 
(PPPL-trans-126) 
TOKAMAK DEVICES/SUPPORTS 
Dual-function magnetic structure for toroidal plasma devices 
(Patent), 4:28597 
TOKAMAK DEVICES/TRANSPORT THEORY 
Applied plasma physics, 4:28477 (ANL/FPP-78-2) 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
JET REACTORS 
PLT REACTORS 
TFTR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS/REACTOR FUELING 
PELLET: a computer routine for modeling pellet fueling in 
tokamak plasmas, 4:28541 (ORNL/TM-6549) 
TOKAMAK TYPE REACTORS/SHIELDING 
Comparison of one- and two-dimensional cross-section sensitivity 
calculations for a fusion reactor shielding experiment. 4:28588 


(ORNL./TM-6667) 
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TOKAMAK TYPE REACTORS/SUPERCONDUCTING 

MAGNETS 

10 tesla toroidal field magnet system for General Atomic’s PGFR 
concept, 4:28530 (GA-A-15117) 

SLPX: superconducting long-pulse tokamak experiment (NbT)), 
4:28531 (PPPL-1488) 

TOKAMAK TYPE REACTORS/TRITIUM RECOVERY 

Tritium source terms for fusion power plants, 4:28554 (PNL-2018) 

TORNADOES 

Wind field and trajectory models for tornado-propelled objects, 

4:26603 
TORNADOES/FORECASTING 

Microprocessors as a tool in determining correlation between 
sferics and tornado genesis (Sferics = atmospheric 
electromagnetic radiation in the kilohertz to UHF range), 
4:27735 (BDX-613-2122) 

TOROIDAL PINCH TYPE REACTORS/TRITIUM RECOVERY 

Tritium source terms for fusion power plants, 4:28554 (PNL-2018) 

TOTAL ENERGY SYSTEMS/DESIGN 

Preliminary design and analysis of a total energy system for 
Massachusetts Institute of Technology. Master's thesis, 4:26950 
(AD-A-057289) 

TOTAL ENERGY SYSTEMS/ENERGY ANALYSIS 

Preliminary design and analysis of a total energy system for 
Massachusetts Institute of Technology. Master’s thesis, 4:26950 
(AD-A-057289) 

TOWER FOCUS COLLECTORS 

Atmospheric attenuation of solar radiation, 4:25948 (ATR- 
77(7523-20)-3) 

TOWER FOCUS POWER PLANTS 

Terrestrial propagation (Solar energy loss between reflector and 
receiver), 4:25952 

TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 

Performance analysis for the MDAC Rocketydne pilot and 

commercial plant solar receivers, 4:25942 (SAND-78-8183) 
TOWER FOCUS POWER PLANTS/DESIGN 

Solar Pilot Plant: Phase I. Quarterly report No. 3, April-June 

1976. CDRL item No. 10 (10 MW), 4:25950 (SAN-1109-76-3) 
TOWER FOCUS POWER PLANTS/ECONOMICS 

Potential for central solar thermal electric power plants in Texas: 

from a utility's viewpoint, 4:25946 
TOWER FOCUS POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Review of the environmental effects of three solar energy 
technologies, 4:25870 

TOWER FOCUS POWER PLANTS/HEALTH HAZARDS 

Physiological effects of redirected solar radiation, 4:25858 (EPRI- 
ER-651) 

TOWER FOCUS POWER PLANTS/PILOT PLANTS 

Evaluations of 10 MW Pilot Plant designs. Addendum No. 1, 
4:25949 (SAN-1101/PA2-18) 

Solar Pilot Plant: Phase I. Quarterly report No. 3, April-June 
1976. CDRL item No. 10 (10 MW), 4:25950 (SAN-1109-76-3) 

TOXIC MATERIALS/BIOLOGICAL ACCUMULATION 

Accumulation of toxic materials by thermal plume resident brown 
trout, 4:27942 (ANL-77-65(Pt.3)) 

TOXIC MATERIALS/BIOLOGICAL EFFECTS 

Early damage indicators in the lung. I. Lactate dehydrogenase 
activity in the airways, 4:28140 (LF-58) 

Early damage indicators in the lung. II. Biochemical and 
cytological response of the lung to lavage with metal salts, 
4:28141 (LF-58) 

TOXICITY/RESEARCH PROGRAMS 

Annual report of the Inhalation Toxicology Research Institute, 
Lovelace Biomedical and Environmental Research Institute, 
Inc., October 1, 1976-September 30, 1977, 4:28093 (LF-58) 

TOXICITY/TESTING 

Adaptation of protein and trypsin inhibitory capacity analyses to 

the miniature chemical analyzer, 4:28143 (LF-58) 
TRAINING 

See EDUCATION 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER RNA/BIOCHEMICAL REACTION KINETICS 

Accessibility and selection of the initiator site of mRNA in protein 
synthesis (Escherichia coli), 4:27974 

TRANSFORMERS/DESIGN 

Combined current/voltage tranSFormer for use in metalclad SF¢- 
insulated switchgear, 4:26254 

UHF-equipment: test transformers for very high voltages. Final 
report (In German), 4:26268 (BMFT-FB-T-77-56) 

TRANSFORMERS/FABRICATION 

UHF-equipment: test transformers for very high voltages. Final 

report (In German), 4:26268 (BMFT-FB-T-77-56) 
TRANSFOR MERS/PERFORMANCE TESTING 

UHF-equipment: test transformers for very high voltages. Final 

report (In German), 4:26268 (BMFT-FB-T-77-56) 


TRH/IONIZATION 


TRANSIENTS 
LMFBR safety and sodium boiling, 4:26548 (CONF-781022-41) 
TRANSIENTS/HEAT TRANSFER 
Nuclear pin simulation analysis, 4:26553 (CONF-781146-15) 
TRANSIENTS/HYDRAULICS 
Nuclear pin simulation analysis, 4:26553 (CONF-78 1146-15) 
TRANSISTOR OSCILLATORS/CONTROL SYSTEMS 
Optical control of IMPATT oscillator dynamics, 4:27712 (SAND- 
78-1586C) 
TRANSITION ELEMENT ALLOYS/CRYSTAL STRUCTURE 
Transition metals: d-band hybridization, electronegativities and 
structural stability of intermetallic compounds, 4:27174 
TRANSITION ELEMENT ALLOYS/ELECTRONEGATIVITY 
Transition metals: d-band hybridization, electronegativities and 
structural stability of intermetallic compounds, 4:27174 
TRANSITION ELEMENT COMPOUNDS/OPTICAL 
PROPERTIES 
Optical and electrical experiments at some transition-metal oxide 
foil--electrolyte interfaces, 4:27262 
TRANSITION ELEMENTS/CRYSTAL STRUCTURE 
Transition metals: d-band hybridization, electronegativities and 
structural stability of intermetallic compounds, 4:27174 
TRANSITION ELEMENTS/ELECTRONEGATIVITY 
Transition metals: d-band hybridization, electronegativities and 
structural stability of intermetallic compounds, 4:27174 
TRANSITION ELEMENTS/ION COLLISIONS 
Continuous spectra emitted by particles knocked out by ion beams 
from metal targets, 4:28256 
TRANSLATORS/DESIGN 
Programmable formatting of program text: experiences drawn 
from the TAMPR system, 4:28606 (CONF-781052-2) 
TRANSMISSION ELECTRON MICROSCOPY/SAMPLE 
PREPARATION 
Cyanide-free solution for electropolishing silver, 4:27073 
TRANSPORT 
(Limited to the movement of goods and persons.) 
See also AIR TRANSPORT 
SUPERSONIC TRANSPORT 
TRANSPORT/COST 
Optimized spent fuel storage and shipping systems (LMFBR), 
4:26373 (GEFR-00394) 
TRANSPORT/OPTIMIZATION 
Optimized spent fuel storage and shipping systems (LMFBR), 
4:26373 (GEFR-00394) 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/CALCULATION METHODS 
Method for accelerating the iterative solution of a class of 
Fredholm integral equations, 4:28408 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/CONTROL SYSTEMS 
Switch-points block control with track signalling, 4:25312 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy in transportation. Staff report, 4:26963 (PB-282928) 
TRANSPORTATION SYSTEMS/ENERGY DEMAND 
Worldwide transportation/energy demand forecast: 1975-2000, 
4:26747 (ORNL/Sub-78/13536/1) 
TRANSPORTATION SYSTEMS/ENERGY POLICY 
Transport and energy policies, 4:26954 
TRANSPORTATION SYSTEMS/ENERGY STORAGE 
Energy storage systems program overview, FY 1978, compiled 
December 1977, 4:26701 (DOE/ET-0038) 
TRANSPORTATION SYSTEMS/FUEL CONSUMPTION 
Energy in transportation. Staff report, 4:26963 (PB-282928) 
The impacts of urban transportation and land use policies on 
transportation energy consumption. volume 1. Final report. 
4:26962 (PB-282241) 
TRANSPORTATION SYSTEMS/LAND USE 
The impacts of urban transportation and land use policies on 
transportation energy consumption. volume 1. Final report. 
4:26962 (PB-282241) 
TRANSPORTATION SYSTEMS/RADIO EQUIPMENT 
Radio-operated remote control systems for mines, 4:25313 
TRANSPORTATION SYSTEMS/REMOTE CONTROL 
Radio-operated remote control systems for mines, 4:25313 
TRANSPORTATION SYSTEMS/SWITCHING CIRCUITS 
Switch-points block control with track signalling, 4:25312 
TRAPS/PERFORMANCE TESTING 
Radionuclide trap for liquid metal cooled reactors, 4:26381 
(HEDI -SA-1540-FP) 
TRH 
(Thyrotropin-releasing hormone.) 
TRH/IONIZATION 
Ammonia chemical ionization of some free amine acids and 
underivatized peptides, 4:27375 





TRICHODERMA VIRIDE/CULTURE MEDIA 


TRICHODERMA VIRIDE/CULTURE MEDIA 

Cellulase production and ammonia metabolism in Trichoderma 
reesei on high levels of cellulose, 4:28020 

Production of cellulases by Trichoderma reesei QM 9414 in fed- 
batch and continuous-flow culture with cell recycle, 4:28021 

TRICHODERMA VIRIDE/MEASURING METHODS 

Use of ATP as an indicator of biomass concentration in the 

Trichoderma viride fermentation, 4:28022 
TRICKLE-TYPE COLLECTORS/PERFORMANCE TESTING 

Thermal performance of a water-trickle solar collector, 4:26080 
(CONF-7606138-) 

TRIGA-1-HANFORD REACTOR/REACTOR EXPERIMENTAL 

FACILITIES 

Neutron radiography facility at the Hanford Engineering 
Development Laboratory, 4:26521 (HEDL-SA-1514) 

TRIPLET PARTICLES 
See QUARKS 
TRITIUM/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

TRITIUM/CONTAINMENT 
Tritium containment in fusion facilities, 4:28553 (LA-UR-78-2878) 
Tritium source terms for fusion power plants, 4:28554 (PNL-2018) 
TRITIUM/DIFFUSION 

Control of tritium permeation through fusion reactor strucural 
materials, 4:28552 (CONF-781109-12) 

Permeation and diffusion of hydrogen and deuterium in 310 
stainless steel, 472°K to 779°K (472°K-779°K), 4:27129 

TRITIUM/ENVIRONMENTAL TRANSPORT 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

TRITIUM/FISSION PRODUCT RELEASE 

Release-behaviour of tritium on heating irradiated UO,(Li) pellet 

in a presence of oxygen (Neutron irradiation), 4:25603 
TRITIUM/HEALTH HAZARDS 
Environmental effects of normal and off-normal releases of tritium 
from CTR systems, 4:25716 (EPRI-ER-879) 
TRITIUM/INFRARED SPECTRA 
Infrared spectra of liquid and solid DT and Tz a), 4:28262 
TRITIUM/ION IMPLANTATION 

Hydrogen isotope trapping in materials exposed in PLT, 4:28591 

(SAND-78-1617c) 
TRITIUM/LASER SPECTROSCOPY 

Proposed implementation of laser raman scattering spectroscopy 

for analysis of hydrogen isotopes, 4:27320 (MLM-2583) 
TRITIUM/MATERIALS HANDLING 
Laser Fusion: status, future, and tritium control, 4:28570 (UCRL- 


81946) 
TRITIUM/NUCLEAR REACTION YIELD 

Tritium production in a sphere of *LiD irradiated by 14-MeV 
neutrons, 4:28371 (LA-7310) 

TRITIUM/RADIATION MONITORING 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

TRITIUM/RADIOCHEMICAL ANALYSIS 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
TRITIUM/RADIOECOLOGICAL CONCENTRATION 

Environmental transport and cycling of tritium in the vicinity of 
atmospheric releases (Savannah River Plant), 4:27839 (DP-MS- 
78-25) 

TRITIUM/SAMPLING 

Monitoring methods for particulate and gaseous effluent from 

waste solidification processes, 4:25682 (BNWL-SA-6311) 
TRITIUM COMPOUNDS/WASHOUT 

Rain scavenging of tritiated water (HTO): a field experiment and 

theoretical considerations, 4:27845 
TRITIUM RECOVERY 

Electrochemical extraction of hydrogen from molten LiF-LiCI- 
LiBr and its application to liquid-lithuim fusion reactor blanket 
processing, 4:25712 

TRITIUM TARGET/MANUFACTURING 

New technique for fabricating cryogenic laser-fusion targets using 

cold-gas jets, 4:25709 
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TRITON REACTIONS/DIRECT REACTIONS 
Direct reaction studies with a polarized triton beam (Review), 
4:28384 (LA-UR-78-2658) 
TRITON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Recent (t,p) and (*He,n) studies of elementary excitations in the 
lead region, 4:28391 (LA-UR-78-3125) 
TRITON REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Determination of the neutron spectrum in the well Naiade 
attached to the reactor Nereide, 4:26495 (CEA-N-2002) 
TROILITE 
See IRON METEORITES 
TROMBE WALLS/COMPUTER CALCULATIONS 
Solar wall, 4:25992 
TROMBE WALLS/DESIGN 
Design sizing procedure for direct gain, thermal storage wall, 
attached greenhouse, and roof pond systems, 4:26011 
TROMBE WALLS/MATHEMATICAL MODELS 
Computer modeling of a ventilated Trombe wall: with actual 
performance results, 4:25998 
TROMBE WALLS/PERFORMANCE 
Computer modeling of a ventilated Trombe wall: with actual 
performance results, 4:25998 
Measured and modeled passive performance in Montana, 4:25996 
Performance of a low-capacity retrofit Trombe-Michael wall, 
4:25989 
Solar wall, 4:25992 
TROMBE WALLS/RETROFITTING 
Performance of a low-capacity retrofit Trombe-Michael wall, 
4:25989 
TROMBE WALLS/SIZE 
Design sizing procedure for direct gain, thermal storage wall, 
attached greenhouse, and roof pond systems, 4:26011 
TROPICAL REGIONS/HUMAN POPULATIONS 
Man in the tropics: the Yanomama Indians, 4:28005 
TROUT/BIOLOGICAL ADAPTATION 
Body temperatures and acclimation of rainbow trout in a thermal 
plume, 4:27940 (ANL-77-65(Pt.3)) 
TROUT/BODY TEMPERATURE 
Body temperatures and acclimation of rainbow trout in a thermal 
plume, 4:27940 (ANL-77-65(Pt.3)) 
Energetic costs of thermal plume exposure to brown trout, 
4:27941 (ANL-77-65(Pt.3)) 
TROUT/CONTAMINATION 
Accumulation of toxic materials by thermal plume resident brown 
trout, 4:27942 (ANL-77-65(Pt.3)) 
TROUT/ENERGY ACCOUNTING 
Energetic costs of thermal plume exposure to brown trout, 
4:27941 (ANL-77-65(Pt.3)) 
TRUCKS/DRAG 
Reduced truck fuel consumption through aerodynamic design, 
4:27047 
TRUCKS/ENERGY CONSERVATION 
Diesel Fuel and Gasoline Conservation Act of 1977. Hearing 
before the Subcommittee on Energy Conservation and 
Regulation of the Committee on Energy and Natural Resources, 
United States Senate, Ninety-Fifth Congress, first session, 
4:26741 
TRUCKS/FAILURES 
Failures of front-wheel spindles of large haulage trucks at open-pit 
mines in B.C., 4:27485 
TRUCKS/FUEL CONSUMPTION 
Projection of light-truck population to year 2025, 4:26961 
(ORNL/Sub-78/14285/1) 
Reduced truck fuel consumption through aerodynamic design, 
7 


TRUCKS/PERFORMANCE TESTING 

Performance and field testing of the service brakes of mining 

trucks in b.c, 4:27486 
TRUCKS/STATISTICS 

Projection of light-truck population to year 2025, 4:26961 
(ORNL/Sub-78/14285/1) 

TRYPSIN/BIOCHEMICAL REACTION KINETICS 

Adaptation of protein and trypsin inhibitory capacity analyses to 
the miniature chemical analyzer, 4:28143 (LF-58) 

Early damage indicators in the lung. III. Biochemical and 
cytological response of the lung to inhaled cadmium chloride, 
4:28142 (LF-58) 

TRYPTOPHAN/IONIZATION 

Ammonia chemical ionization of some free amino acids and 

underivatized peptides, 4:27375 
TSUNAMIS/AMPLITUDES 

Influence of nonlinear dissipation on the Tsunami wave 

propagation, 4:28197 
TSUNAMIS/WAVE PROPAGATION 

Influence of nonlinear dissipation on the Tsunami wave 

propagation, 4:28197 
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TUBES 
(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/CLEANING 
Solar heating method and apparatus (Patent), 4:26102 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/CELL FLOW SYSTEMS 
Automated cancer-cell sorting and analysis: June 1-November 30, 
1978, 4:27986 (LA-7630-PR) 
TUMOR CELLS/CELL PROLIFERATION 
Cellular and molecular toxicology of lead. I. Effect of lead on 
cultured cell proliferation, 4:28120 
TUMOR CELLS/CHROMOSOMAL ABERRATIONS 
Correlation of clinical findings with quinacrine-banded 
chromosomes in 90 adults with acute nonlymphocytic leukemia, 
4:27988 
TUMOR CELLS/CYTOLOGICAL TECHNIQUES 
Automated cancer-cell sorting and analysis: June 1-November 30, 
1978, 4:27986 (LA-7630-PR) 
TUMORS 
See NEOPLASMS 
TUNGSTATES/CRYSTAL DOPING 
Optical absorption of NazO-WOs glass containing transition-metal 
ions, 4:27257 
TUNGSTATES/OPTICAL PROPERTIES 
Optical absorption of NazO-WOs glass containing transition-metal 
ions, 4:27257 
TUNGSTEN/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
TUNGSTEN/ADSORPTION 
Investigation of the adsorption of samarium on tungsten by the 
flux modulation method, 4:27184 
TUNGSTEN/CHEMICAL PROPERTIES 
Tungsten News, 4:27076 
TUNGSTEN/CHEMICAL REACTIONS 
Tungsten News, 4:27076 
TUNGSTEN/CRYSTAL STRUCTURE 
Tungsten News, 4:27076 
TUNGSTEN/MATERIALS WORKING 
Production and further processing of tungsten, 4:27087 (RFP- 
Trans-251) 
TUNGSTEN/MECHANICAL PROPERTIES 
Tungsten News, 4:27076 
TUNGSTEN/SELF-DIFFUSION 
Self-diffusion in tungsten, 4:27176 
TUNGSTEN 180 TARGET/NITROGEN 14 REACTIONS 
Fast beta transition in '**Pt and the systematics of Nilsson states in 
the N = 105 isotones, 4:28389 
TUNGSTEN ALLOYS/CHEMICAL PROPERTIES 
Tungsten News, 4:27076 
TUNGSTEN ALLOYS/CHEMICAL REACTIONS 
Tungsten News, 4:27076 
TUNGSTEN ALLOYS/CRYSTAL STRUCTURE 
Tungsten News, 4:27076 
TUNGSTEN ALLOYS/MANUFACTURING 
Cobalt-base sintered alloy (Patent; varying percentages of Cr, W, 
Ni, Mo, Fe, Ti, Si, Mn, C, B), 4:27074 
TUNGSTEN ALLOYS/MECHANICAL PROPERTIES 
Tungsten News, 4:27076 
TUNGSTEN ALLOYS/YIELD STRENGTH 
Orientation dependence of the yield stress of Nis(Al,W) (77 to 
1150°K), 4:27153 
TUNGSTEN CARBIDES/CHEMICAL PROPERTIES 
Tungsten News, 4:27076 
TUNGSTEN CARBIDES/CHEMICAL REACTIONS 
Tungsten News, 4:27076 
TUNGSTEN CARBIDES/CRYSTAL STRUCTURE 
Tungsten News, 4:27076 
TUNGSTEN CARBIDES/MECHANICAL PROPERTIES 
Tungsten News, 4:27076 
TUNGSTEN OXIDES/ELECTRICAL PROPERTIES 
Photoelectrochemical processes at semiconducting WOs layers, 
4:25927 
TUNGSTEN OXIDES/OPTICAL PROPERTIES 
Photoelectrochemical processes at semiconducting WOs layers, 
4:25927 
TUNNELS/DEFORMATION 
Comparative analyses and planning bases derived from operational 
observations in roadways, 4:25302 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/CONTROL SYSTEMS 
Discrete control of an ac turbogenerator by output feedback, 
4:26207 


UNDERGROUND MINING 


TURBOGENERATORS/DISTURBANCES 

Resistance to gross perturbations of turboalternators with double 
parallel excitation sulla stabilita alle grosse perturbazioni di un 
turboalternatore a due vie di eccitazione connesse in parallelo, 
4:26205 (N-78-24490) 

TURBOJET ENGINES/NOISE POLLUTION ABATEMENT 

Internal mixer investigation for JT8D engine jet noise reduction. 
Volume I. Results. Final report May 1976-July 1977, 4:28160 
(AD-A-057309) 

Internal mixer investigation for JT8D engine jet noise reduction. 
Volume II. Appendices A, B, C, and D. Final report mMay 
1976-July 1977, 4:28161 (AD-A-057310) 

TURBOMACHINERY 
See also COMPRESSORS 


PUMPS 
TURBOMACHINER Y/MANUFACTURING 
New production shop for large steam turbosets, 4:26215 
TURKEY/MINING 
Mining in Turkey, 4:25311 
TWO-PHASE FLOW/CRITICAL FLOW 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27534 (NUREG-tr-0002(Vol.1)) 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27535 (NUREG-tr-0002(Vol.2)) 
TWO-PHASE FLOW/FLOW RATE 
Liquid phase velocity profile for a two-phase flow of bubble 
pattern, 4:27533 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27534 (NUREG-tr-0002(Vol.1)) 
TWO-PHASE FLOW/MEASURING INSTRUMENTS 
ORNL PWR-BDHT two-phase flow instrumentation and analysis 
improvements (Thermal Hydraulics Test Facility), 4:26550 
(CONF-781 146-9) 


U 


U-1 GROUPS/LEPTONS 
Primitive particle model, 4:28352 (ORO-3992-348) 
U-1 GROUPS/QUARKS 
Primitive particle model, 4:28352 (ORO-3992-348) 
U-2375 RESONANCES/PARTICLE PROPERTIES 
Evidence for structure in anti pp — 7°7r° (Partial-wave amplitude, 
angular distribution, 2.12 to 2.43 GeV), 4:28332 (COO-3130TB- 
251) 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UHV AC SYSTEMS/TRANSFORMERS 
UHF-equipment: test transformers for very high voltages. Final 
report (In German), 4:26268 (BMFT-FB-T-77-56) 
ULTRASONIC TESTING 
Proposed new ultrasonic test bed, 4:27539 (CONF-7804109-) 
ULTRASONIC TESTING/EVALUATION 
Improved repeatability in utrasonic examination, 4:27542 
ULTRASONIC TESTING/RELIABILITY 
Improved repeatability in utrasonic examination, 4:27542 
ULTRAVIOLET RADIATION 
Ultraviolet photometer for ozone calibration, 4:27796 
ULTRAVIOLET RADIATION/BIOLOGICAL EFFECTS 
Absence of photoreactivation of pyrimidine dimers in the 
epidermis of hairless mice following exposures to ultraviolet 
light, 4:28064 
ULTRAVIOLET RADIATION/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL. MINING 
Mining steep coal seams by sublevel pillar caving. 4:25316 





UNDERGROUND MINING/AIR POLLUTION 


UNDERGROUND MINING/AIR POLLUTION 
Health effects of diesel exhaust emissions: a comprehensive 
literature review, evaluation and research gaps analysis, 4:28157 
(PB-282795) 
UNDERGROUND MINING/BACKFILLING 
Ram and pneumatic stowing, 4:25295 
UNDERGROUND MINING/COMPUTER CALCULATIONS 
Design optimization in underground coal systems. Interim report, 
April-June 1978, 4:25283 (FE-1231-13) 
UNDERGROUND MINING/DATA PROCESSING 
Acoustic plain-language indication of operating conditions in 
continuous belt conveyors, 4:27482 
UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 
Fluvial sediment study of Fishtrap and Dewey Lakes drainage 
basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 
UNDERGROUND MINING/FIRES 
Sealing, re-opening, and recovery of Aberdare North Colliery, 
N.S.W., following the occurrence of a spontaneous heating, 
4:25294 
UNDERGROUND MINING/HAZARDS 
Electrical equipment for hazardous areas and ISI certification 
scheme, 4:25306 
UNDERGROUND MINING/MINING EQUIPMENT 
Monitoring of mining equipment hydraulics through adaptation of 
the statistical analog monitor. Final report, March 21, 1977- 
April 30, 1978, 4:25284 (FE-9048-1) 
UNDERGROUND MINING/ROCK BURSTS 
Calculations of rock pressure and model tests in studies of 
rockbursts, 4:25296 
Seismo-acoustic processes for the representation of the breaking 
activities in critically stressed coal deposits, 4:25297 
UNDERGROUND MINING/SHAFT EXCAVATIONS 
Programmed calculation of the influence of mining operations on 
shafts according to the model of finite elements, 4:25299 
Stable pit drilling out of the solid, 4:27579 
UNDERGROUND MINING/SPOIL BANKS 
Fluvial sediment study of Fishtrap and Dewey Lakes drainage 
basins, Kentucky - Virginia, 4:27889 (AD-A-056573) 
UNDERGROUND MINING/SPONTANEOUS COMBUSTION 
a re-opening, and recovery of Aberdare North Colliery, 
N.S.W., following the occurrence of a spontaneous heating, 
4:25294 
UNDERGROUND MINING/STRESSES 
Determination of the state of stress in a shaft by deformation 
measurements in boreholes, 4:25298 
UNDERGROUND MINING/SUPPORTS 
Clearing of shield supports in a wide stratum while constructing 
inclined roads in the seam at the same time, 4:25315 
Mine roof support (Patent; adjustable to allow for roof 
irregularities), 4:25290 
UNDERGROUND NUCLEAR STATIONS/DESIGN 
Rock cavity construction of a nuclear power plant: a case study, 
4:26600 


UNDERGROUND NUCLEAR STATIONS/REACTOR SAFETY 
Rock cavity construction of a nuclear power plant: a case study, 
4:26600 
UNDERGROUND POWER TRANSMISSION/AESTHETICS 
Underground power transmission, 4:26812 
UNDERGROUND POWER TRANSMISSION/COST 
Underground power transmission, 4:26812 
UNDERGROUND POWER TRANSMISSION/ELECTRIC 
CABLES 
Protection of buried cable from direct lightning strike, 4:26248 
(SAND-78-1783) 
UNDERGROUND STORAGE/SALT DEPOSITS 
Inhomogeneities in salt caverns, 4:25469 (BMFT-FB-T-78-12) 
UNDERGROUND STORAGE/SITE SELECTION 
Measuring the permeability of Eleana argillite from area 17, 
Nevada Test Site, using the transient method (This is part of the 
overall site studies for location of anum derground storage 
facility for high-level radioactive wastes.), 4:28190 (UCRL- 
52 


604) 
UNICELLULAR ALGAE/CULTIVATION TECHNIQUES 
Fuels from solar energy: photosynthetic systems-state of the art 
and potential for energy production, 4:25921 (COO-4151-2) 
UNICELLULAR ALGAE/PRODUCTIVITY 
Fuels from solar energy: photosynthetic systems-state of the art 
and potential for energy production, 4:25921 (COO-4151-2) 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
UNIFIED GAUGE MODELS/REVIEWS 
Weak interactions at high energies (Lecture, review), 4:28340 
(SLAC-215) 
UNITED ARAB EMIRATES/INSOLATION 
Attempts at mapping the solar intensity-distribution for the 
Arabian Peninsula, 4:25816 (CONF-730747-(E)) 
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UNITED KINGDOM/CHEMICAL INDUSTRY 
Emergy economy in the chemical industry, 4:26736 
UNITED KINGDOM/COAL INDUSTRY 
UK expands search for coal reserves, 4:25308 
UNITED KINGDOM/COAL MINES 
Assessing the impact of coalfield development (NE 
Leicestershire), 4:25293 
UNITED KINGDOM/COMMUNITIES 
Social policy and normative theories of town planning: the 
implications of planning policies and legislation, 4:26674 
UNITED KINGDOM/ENERGY DEMAND 
Advisory Council on Energy Conservation. Paper 3. Energy 
prospects, 4:26753 
Estimating UK energy demand for the year 2,000: a sectoral 
approach, 4:26744 (NP-23500) 
UNITED KINGDOM/ENERGY POLICY 
Energy investment in the UK, 4:26762 
UNITED KINGDOM/ENERGY SOURCES 
Energy investment in the UK, 4:26762 
UNITED KINGDOM/ENERGY SUPPLIES 
Advisory Council on Energy Conservation. Paper 3. Energy 
prospects, 4:26753 
UNITED KINGDOM/FUEL REPROCESSING PLANTS 
Windscale inquiry, 4:26698 
UNITED KINGDOM/INDUSTRY 
360M pounds annual savings by industry possible, 4:26735 
UNITED KINGDOM/LAND USE 
Social policy and normative theories of town planning: the 
implications of planning policies and legislation, 4:26674 
UNITED KINGDOM/NATURAL GAS FIELDS 
Information offshore, 4:25461 (NP-23281) 
UNITED KINGDOM/OIL FIELDS 
Information offshore, 4:25461 (NP-23281) 
UNITED KINGDOM/POPULATION DYNAMICS 
Relevance of density controls, 4:26673 
UNITED KINGDOM/POWER TRANSMISSION 
UK's flexible transmission system proves its worth, 4:26811 
UNITED KINGDOM/TIDAL POWER 
Power from the tides, 4:26152 
UNITED KINGDOM/TIDAL POWER PLANTS 
Power from the tides, 4:26152 
UNITED KINGDOM/UNDERGROUND POWER 
TRANSMISSION 
Underground power transmission, 4:26812 
UNITED STATES OF AMERICA 


See USA 
UNIVERSE/BACKGROUND RADIATION 
Search for linear polarization of the cosmic background radiation, 
4:28198 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANIUM 
See also ENRICHED URANIUM 
URANIUM-ALPHA 
URANIUM/ACTIVATION ANALYSIS 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
URANIUM/ALPHA REACTIONS 
Classical many-body calculation of relativistic nuclear collisions, 
4:28392 
URANIUM/ALPHA SPECTROSCOPY 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
URANIUM/ATOM-ATOM COLLISIONS 
Measurement of the U-Kr momentum transfer cross section using 
crossed molecular beams, 4:28275 
URANIUM/ATOMIC RADII 
Measurement of the U-Kr momentum transfer cross section using 
crossed molecular beams, 4:28275 
URANIUM/AVAILABILITY 
Uranium and its future, 4:25538 
URANIUM/CHEMICAL PREPARATION 
Preparation of uranium metal spheroids by calcium reduction of 
UO, 4:27067 (Y/DA-8131) 
URANIUM/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603 123-1) 
URANIUM/DEFORMATION 
Influence of temperature and strain rate on the mechanical 
behavior in uranium (KNSJA Vol. 10 No. 2 1978 p 73), 4:27142 
URANIUM/FLUORINATION 
UF.” production from surface reactions of uranium and fluorine, 
4:27401 (ORNL/MIT-279) 
URANIUM/GAMMA SPECTROSCOPY 
Nondestructive assay of mixed uranium-plutonium oxides by 
gamma-ray spectrometry, 4:25592 (UCRL-52625) 
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URANIUM/GEOCHEMISTRY 
Features of distribution of radioactive elements in bauxite-bearing 
deposits, 4:28195 
URANIUM/ION EXCHANGE 
Uranium extraction from turbid liquids by continuous ion 
exchange processes, 4:25577 
URANIUM/NEON 20 REACTIONS 
Classical many-body calculation of relativistic nuclear collisions, 
4:28392 
URANIUM/RECOVERY 
Contributions to the reprocessing of thorium-uranium nuclear 
fuels with the salt transport method, 4:25618 (ANL-Trans-1153) 
Ergo project builds up to full production, 4:25573 
Method for working-up shale (Patent), 4:25570 
URANIUM/SCINTILLATION COUNTING 
Solvent extraction-liquid scintillation method for assay of uranium 
and thorium in phosphate-containing material, 4:27317 
URANIUM/SORPTION 
Sorption and migration of radionuclides in geologic media (Quartz 
monzonite, argillite, alluvium, and tufs), 4:25665 (LA-UR-78- 
2746) 
URANIUM/STRESS CORROSION 
Advances in corrosion science aand technology. Volume 6 
(Advances in corrosion science nd technology. Vol. 6), 4:27216 
URANIUM/SUPPLY AND DEMAND 
Uranium: a review of developments in the new fuel, 4:25624 
URANIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
URANIUM 232/CROSS SECTIONS 
HEDL evaluation of thorium cycle cross sections for ENDF/B- 
V, 4:26426 (HEDL-TME-78-100) 
URANIUM 234/RADIOECOLOGICAL CONCENTRATION 
Uranium in water and suspended sediments of the Great Miami 
River, Ohio (U-238, U-234, Pu-238), 4:27927 (ANL-77-65(Pt.3)) 
URANIUM 235/ACTIVATION ANALYSIS 
Analysis of fissile materials by cyclic activation of delayed 
neutrons, 4:27306 
URANIUM 235/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
URANIUM 235/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
URANIUM 235/GASEOUS DIFFUSION PROCESS 
Gaseous diffusion system (Patent), 4:25584 
URANIUM 235/ISOTOPE SEPARATION 
Isotope separation in crossed-jet systems, 4:25579 (SAND-78- 


8723) 
URANIUM 235/LASER ISOTOPE SEPARATION 

Isotope separation by photoselective dissociative electron (Patent), 
4:25582 

Isotope separation (Patent), 4:25587 

URANIUM 235/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

URANIUM 235/SEPARATION NOZZLE METHOD 

Influence of flow-field structure on uranium isotope separation in 

the separation nozzle, 4:25581 
URANIUM 238/ADSORPTION 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

URANIUM 238/ENVIRONMENTAL TRANSPORT 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

URANIUM 238/GASEOUS DIFFUSION PROCESS 

Gaseous diffusion system (Patent), 4:25584 

URANIUM 238/ISOTOPE SEPARATION 

Isotope separation in crossed-jet systems, 4:25579 (SAND-78- 

8723 
URANIUM 238/LASER ISOTOPE SEPARATION 

Isotope separation by photoselective dissociative electron (Patent), 
4:25582 

Isotope separation (Patent), 4:25587 


URANIUM DEPOSITS/AERIAL PROSPECTING 


URANIUM 238/NEUTRON REACTIONS 

Neutron spectra from materials used in fusion and fusion-fission 

hybrid reactors, 4:28593 (UCRL-81092) 
URANIUM 238/RADIATION MONITORING 

Radiological survey of plants, animals, and soil in micronesia, 
4:27871 (NVO-0269-35) 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 

Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 

URANIUM 238/RADIOECOLOGICAL CONCENTRATION 

Radiological survey of plants, animals, and soil at five atolls in the 
Marshall Islands; September-October 1976, 4:27870 (NVO-269- 
36) 

Uranium in water and suspended sediments of the Great Miami 
River, Ohio (U-238, U-234, Pu-238), 4:27927 (ANL-77-65(Pt.3)) 

URANIUM 238/SEPARATION NOZZLE METHOD 

Influence of flow-field structure on uranium isotope separation in 

the separation nozzle, 4:25581 
URANIUM 238 TARGET/ARGON 40 REACTIONS 

Large contribution of deep inelastic processes to reactions of “Ar 
and “*Ca with *°*U (237 to 276 MeV: recoil range distributions), 
4:28393 

URANIUM 238 TARGET/CALCIUM 48 REACTIONS 

Large contribution of deep inelastic processes to reactions of “Ar 
and **Ca with **U (237 to 276 MeV: recoil range distributions), 
4:28393 

URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603 123-1) 
URANIUM ALLOYS/SHAPE MEMORY EFFECT 

Shape memory effects in a uranium + 14 at. % niobium alloy, 

4:27145 
URANIUM ALLOYS/STRESS CORROSION 

Advances in corrosion science aand technology. Volume 6 

(Advances in corrosion science nd technology. Vol. 6), 4:27216 
URANIUM BASE ALLOYS/FORGING 

Fabrication and characterization of uranium-6-niobium alloy plate 
with improved homogeneity, 4:27066 (Y-2135) 

URANIUM BASE ALLOYS/MECHANICAL PROPERTIES 

Consistency of stress corrosion cracking behavior of uranium 
alloys in three environments, 4:27151 

URANIUM BASE ALLOYS/MIXING 

Fabrication and characterization of uranium-6-niobium alloy plate 

with improved homogeneity, 4:27066 (Y-2135) 
URANIUM BASE ALLOYS/STRESS CORROSION 

Consistency of stress corrosion cracking behavior of uranium 

alloys in three environments, 4:27151 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

Postirradiation examination of recycle test elements from the 
Peach Bottom Reactor, 4:26339 (ORNL-5422) 

URANIUM COMPLEXES/STRUCTURAL CHEMICAL 

ANALYSIS 

Structure of diethylammonium 
ethoxybis(diethylmonothiocarbamato)dioxouranate(VI), 
(C2Hs )2 NH2* [UO2((C2Hs 2 NCOS)»OC,Hs]~ 1,4:27403 

URANIUM COMPOUNDS/PURIFICATION 

Process for production of uranium compounds of nuclear purity 

(W. German patent), 4:25569 (RFP-Trans-268) 
URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial gamma ray and magnetic survey: Rockies/Laramie range 
project. Rawlins Quadrangle, Wyoming. Final report., 4:25543 
(GJBX-17(79)(Vol.2)) 

Aerial radiometric and magnetic survey: Lovelock National 
Topographic Map, Nevada, 4:25552 (GJBX-125(78)(Vol.2)) 
Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, Nevada and California, 4:25553 (GJBX- 

126(78)(Vol.1)) 

Aerial radiometric and magnetic survey: Walker Lake National 
Topographic Map, California and Nevada, 4:25554 (GJBX- 
126(78)(Vol.2)) 

Aerial radiometric and magnetic survey: Winnemucca National 
Topographic Map, Nevada., 4:25544 (GJBX-21(79)(Vol.1)) 
Aerial radiometric and magnetic survey: Winnemucca National 
Topographic Map, Nevada., 4:25545 (GJBX-21(79)(Vol.2)) 
NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Tyonek Quadrangle, 4:25546 (GJBX- 

108(78)(Vol.1)((TYEK)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Anchorage Quadrangle, 4:25547 
(GJBX-108(78)(Vol.2(ANGE)) 





URANIUM DEPOSITS/EXPLORATION 


NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Area: Seldovia Blying Sound Quadrangle, 4:25548 
(GJBX-108(78)(Vol.2)(BYSO)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Kenai Quadrangle, 4:25549 (GJBX- 
108(78)(Vol.2(KEN)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seldovia Quadrangle, 4:25550 (GJBX- 
108(78)(Vol.2(SELDV)) 

NURE aerial gamma-ray and magnetic reconnaissance survey. 
Cook Inlet Alaska Area: Seward Quadrangle, 4:25551 (GJBX- 
108(78)(Vol.2(SEWA)) 

URANIUM DEPOSITS/EXPLORATION 

Chemistry of nuclear resources, technology, and waste, 4:27399 
(CONF-781112-11) 

Exploration for uranium: getting warmer, 4:25562 

Ground water geochemistry as a prospecting tool for uranium 
deposits in Pennsylvania, 4:25557 (GJO-1659-4) 

Potential of helium as a Se to uranium ore. Final report, July 
1978, 4:25541 (EPRI-EA-813) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Emory Peak NTMS Quadrangle, Texas. Uranium Resource 
Evaluation Project, 4:25559 (K/UR-112) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance, 4:25558 
(IS-4567) 

Reconnaissance-level geochemical and radiometric exploration 
data from the vicinity of the Rabbit Lake uranium deposit, 
4:25563 

Scranton 1°x 2° NTMS area: New Jersey, New York, and 
Pennsylvania. Preliminary basic data report. National Uranium 
Resource Evaluation Program. Hydrogeochemical and stream 
sediment reconnaissance, 4:25542 (GJBX-2(79)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Aztec NTMS quadrangle, New Mexico, 4:25555 (GJBX- 
129-(78)) 

URANIUM DEPOSITS/GEOCHEMISTRY 

Some uranium deposits associated with volcanic rocks, western 

United States, 4:25560 (RME-2049) 
URANIUM DEPOSITS/GEOLOGY 

Geologic setting and relevant exploration features of the Jabiluka 

uranium deposits, 4:25540 
URANIUM DEPOSITS/ORIGIN 

Hydrothermal convection and uranium deposits in abnormally 

radioactive plutons, 4:25536 (GJBX-42(78)) 
URANIUM DEPOSITS/PROSPECTING 

Gamma radiation measurements for geologic prospecting (Patent), 
4:25564 

Preliminary study of the uranium potential of the Dan River 
Triassic Basin System, North Carolina and Virginia, 4:25556 
(GJBX-131(78)) 

URANIUM DEPOSITS/RADIOMETRIC SURVEYS 
Reconnaissance-level geochemical and radiometric exploration 
data from the vicinity of the Rabbit Lake uranium deposit, 

4:25563 
URANIUM DEPOSITS/RESOURCE ASSESSMENT 

NDA technology for uranium resource evaluation. Progress 

report, January 1-June 30, 1978, 4:25663 (LA-7617-PR) 
URANIUM DIOXIDE/CHEMICAL PREPARATION 

Preparation of UO, powder: effect of ammonium uranate 
properties, 4:25598 

Process for conversion of UFsTO UO, (Patent), 4:25571 

Studies on production of sinterable uranium dioxide in a small- 
scale batch process using urany] nitrate solution, ammonum 
polyuranate-uranium dioxide method, 4:25596 (RFP-Trans-264) 

URANIUM DIOXIDE/CHEMICAL REACTION KINETICS 

Variation in the oxygen potential of hypostoichiometric U/sub 1- 
y/Pu/sub y/O/sub 2-x/ fuels with plutonium content (1000° to 
1200°C), 4:26380 (HEDL-SA-1532) 

URANIUM DIOXIDE/CREEP 
Creep behavior of UO, above 2000°C, 4:27254 (HEDL-SA-1538) 
URANIUM DIOXIDE/FABRICATION 

Hydrogen retention of (U,Pu)O/sub 2-y/, 4:27238 (ORNL/TM- 

6568 


) 
URANIUM DIOXIDE/GRAIN SIZE 
Relationship between intercept length and grain diameter in 
sintered uranium dioxide pellets, 4:27249 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Interaction between UO: pellets and cladding in water reactor fuel 
pins, 4:26356 
Measurement and interpretation of CO and Kr + Xe in irradiated 
ThO:-containing HTGR fuel particles, 4:27270 
Postirradiation examination of recycle test elements from the 
Peach Bottom Reactor, 4:26339 (ORNL-5422) 
Release-behaviour of tritium on heating irradiated UO.(Li) pellet 
in a presence of oxygen (Neutron irradiation), 4:25603 
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URANIUM DIOXIDE/PUREX PROCESS 
Fuel reprocessing, 4:25620 
URANIUM DIOXIDE/SELF-DIFFUSION 
Oxygen self and chemical diffusion coefficients in UOsub(2 +-x), 
4:25599 
URANIUM DIOXIDE/THERMODYNAMIC ACTIVITY 
Variation in the oxygen potential of hypostoichiometric U/sub 1- 
y/Pu/sub y/O/sub 2-x/ fuels with plutonium content (1000° to 
1200°C), 4:26380 (HEDL-SA-1532) 
URANIUM DIOXIDE/THERMODYNAMICS 
Some comments to "The thermodynamics of mixed oxide reactor- 
fuels’, 4:25601 
Thermodynamics of U/PuOsub(2-x) - a reply to the comments of 
Manes and Matzke, 4:25600 
URANIUM DIOXIDE/X-RAY FLUORESCENCE ANALYSIS 
Automated x-ray spectrometer for mixed oxide pellets, 4:25588 
(HEDL-SA-1492) 
URANIUM DIOXIDE/X-RAY SPECTRA 
Automated x-ray spectrometer for mixed oxide pellets, 4:25588 
(HEDL-SA-1492) 
URANIUM HEXAFLUORIDE/CHEMICAL REACTION YIELD 
UF.” production from surface reactions of uranium and fluorine, 
4:27401 (ORNL/MIT-279) 
URANIUM HEXAFLUORIDE/CHEMICAL REACTIONS 
Process for conversion of UFsTO UO: (Patent), 4:25571 
URANIUM HEXAFLUORIDE/ELECTRONEGATIVITY 
Calculated electron affinities of a selected series of hexafluorides, 
4:27347 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Survey of foreign enrichment capacity, contracting and 
technology: January 1977-June 1978, 4:25578 (K/OA- 
2547(Pt.5)) 
System for the continuous separation of a gaseous mixture 
(Patent), 4:25583 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Method for isotope-selective vibrational excitation of a gaseous 
compound of an isotope using multiple wavelengths (Patent), 
4:25585 
Multiple particle type interaction isotopically selective ionization 
(Patent), 4:25586 
URANIUM ISOTOPES/SEPARATION NOZZLE METHOD 
Garden hose separation of gaseous isotopes. Part II. Supersonic 
accelerations, 4:25580 
URANIUM MINERALS/CHEMICAL COMPOSITION 
New data on uranyl minerals in the Ursilite-Weeksite group, 
4:25561 
URANIUM MINERALS/INFRARED SPECTRA 
New data on uranyl minerals in the Ursilite-Weeksite group, 
4:25561 
URANIUM MINERALS/OPTICAL PROPERTIES 
New data on uranyl minerals in the Ursilite-Weeksite group, 
4:25561 
URANIUM MINERALS/PHYSICAL PROPERTIES 
New data on uranyl] minerals in the Ursilite-Weeksite group, 
4:25561 
URANIUM MINERALS/X-RAY DIFFRACTION 
New data on uranyl! minerals in the Ursilite-Weeksite group, 
4:25561 
URANIUM MINES/ECONOMICS 
U3Os production cost analysis study. Sandstone deposit mine 
model EA-730, Volume 1, 4:25565 (EPRI-EA-730(Vol.1)) 
UsOs production cost analysis study (CASHFLOW), 4:25566 
(EPRI-EA-730(Vol.3)) 
URANIUM MINES/EXPANSION 
Expansion of uranium mining and milling in canada, 4:25567 
URANIUM MINES/RADIATION MONITORING 
Continuous measurement of radon for uranium mines, 4:27843 
URANIUM ORES/ISOTOPE RATIO 
Carbon-13/carbon-12 isotope fractionation of organic matter 
associated with uranium ores induced by alpha irradiation, 
4:25537 
URANIUM ORES/LEACHING 
Successful trials on pressure leaching of uranium, 4:25574 
URANIUM ORES/MATERIALS RECOVERY 
Uranium extraction from turbid liquids by continuous ion 
exchange processes, 4:25577 
URANIUM ORES/MINING 
U;Ox production cost analysis study. Sandstone deposit mine 
model EA-730, Volume 1, 4:25565 (EPRI-EA-730(Vol.1)) 
UsOxs production cost analysis study (CASHFLOW), 4:25566 
(EPRI-EA-730(Vol.3)) 
URANIUM ORES/ORE PROCESSING 
Filtrationless method of uranium ore reprocessing. 4:25576 
Successful trials on pressure leaching of uranium, 4:25574 
Uranium. Development of improved ore-processing techniques 
will play key role in production expansion, 4:25575 
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URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM TRIOXIDE 
URANIUM OXIDES/CHEMICAL REACTIONS 
Growth of single crystals of Usub(1-x)Thsub(x)O: solid solutions 
by chemical transport reactions, 4:25597 
URANIUM OXIDES/CRYSTAL GROWTH 
Growth of single crystals of Usub(1-x)Thsub(x)O: solid solutions 
by chemical transport reactions, 4:25597 
URANIUM OXIDES/PYROLYSIS 
Thermal treatment of uranyl xerogels prepared by the sol-gel 
method, 4:25604 (RFP-Trans-252) 
URANIUM OXIDES/REDUCTION 
Preparation of uranium metal spheroids by calcium reduction of 
UO2, 4:27067 (Y/DA-8131) 
URANIUM OXIDES/THERMAL CONDUCTIVITY 
Thermal conductivity model for (Th, U)O2 to melting, 4:27259 
(HEDL-SA-1590-S) 
URANIUM OXIDES U308/PRODUCTION 
Us;Os production cost analysis study. Sandstone deposit mine 
model EA-730, Volume 1, 4:25565 (EPRI-EA-730(Vol.1)) 
URANIUM RESERVES/FORECASTING 
Uranium resources, consumption and 30-year fuel commitments 
for Canada and the world, 1975-2025, 4:25535 (AECL-5993) 
URANIUM TETRAFLUORIDE/SOLUBILITY 
Investigation of solubility of cesium, strontium, barium, rare-earth, 
uranium and americium fluorides in acid nitrosyl] fluoride 
(NOFx3HF), 4:25619 
URANIUM TRIOXIDE/FORMATION HEAT 
Thermochemistry of uranium compounds. 11. Standard enthalpy 
of formation of y-UQOs, 4:27407 
URANIUM-ALPHA/PHYSICAL PROPERTIES 
Comments on paper regarding martensitic behavior of aU, 
4:27181 
Reply to a criticism of a paper regarding martensitic behavior of 
a-phase uranium, 4:27182 
URANYL COMPLEXES/MOLECULAR STRUCTURE 
X-ray diffraction study of urany] complexes in water at low 
concentration, 4:27415 
URANYL COMPLEXES/X-RAY DIFFRACTION 
X-ray diffraction study of uranyl complexes in water at low 
concentration, 4:27415 
URANYL FLUORIDES/STABILIZATION 
UO.F, inclusion compositions (Patent), 4:25572 
URANYL NITRATES/GELATION 
Preparation of uranium kernels by an external gelation process, 
4:25594 
URANYL PHOSPHATES/USES 
Battery and other applications of a new proton conductor: 
hydrogen urany] phosphate tetrahydrate, HUO2PO,.4H20, 
4:26652 
URANYL SULFATES/STRUCTURAL CHEMICAL ANALYSIS 
Structure of a new urany] sulfate hydrate, a-2U02.SO, 7H2O', 


4:27404 
URBAN AREAS/AIR POLLUTION 
Transport and transformation of pollutant in the Lake Michigan 
area (Pollutants from the Chicago and Milwaukee areas), 
4:27745 (BNWL-SA-6315) 
URBAN AREAS/DISTRICT HEATING 
Application of district heating system to U.S. urban areas, 4:26705 
(BNL-25022) 
URBAN AREAS/ENERGY ACCOUNTING 
Energy audit, City of Rochester, July 1975-June 1977. 
Technology transfer program, 4:26668 (PB-283247) 
URBAN AREAS/FORECASTING 
Heat consumers from the planner’s point of view, 4:26821 
URBAN AREAS/PLANNING 
Current projects 1977 - Swedish Council for Building Research, 
4:26858 (PB-282789) 
URBAN AREAS/POLLUTION REGULATIONS 
Emission density zoning guidebook: a technical guide to 
maintaining air quality standards through land-use-based 
emission limits (Air pollution control by Emission Density 
Zoning), 4:27852 (EPA-450/3-78-048) 
URBAN AREAS/SMOG 
Day of the week variations of photochemical pollutants in the St. 
Louis area, 4:27790 
URBAN AREAS/TRANSPORTATION SYSTEMS 
The impacts of urban transportation and land use policies on 
transportation energy consumption. volume 1. Final report, 
4:26962 (PB-282241) 
UREA/CHEMICAL BONDS 
Nitrogen-15 NMR studies of '*C, '°N labeled arginine, 4:27372 
US DOD 
Environmental impact statements and the DoD decision-making 
process, 4:26681 


US DOE 
See also AMES LABORATORY 

ENERGY EXTENSION SERVICE 
HANFORD RESERVATION 
LAWRENCE LIVERMORE LABORATORY 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 

US DOE/ENERGY MODELS 

Inventory of data bases, graphics packages, and models in 
Department of Energy laboratories, 4:28647 (ORNL/EIS-144) 

US DOE/FUEL MANAGEMENT 

Findings and views concerning the exemption of kerojet fuels 
from the mandatory petroleum allocation and price regulations, 
4:25459 (DOE/ERA-0023) 

Findings and views concerning the exemption of aviation gasoline 
from the mandatory petroleum allocation and price regulations, 
4:25460 (DOE/ERA-0024) 

US DOE/INFORMATION CENTERS 

Inventory of data bases, graphics packages, and models in 

Department of Energy laboratories, 4:28647 (ORNL/EIS-144) 
US DOE/MANAGEMENT 

Protecting energy turf: the Department of Energy Organization 

Act, 4:26693 
US DOE/ORGANIZING 
Protecting energy turf: the Department of Energy Organization 
Act, 4:26693 
US DOE/RESEARCH PROGRAMS 
Roles and responsibilities of energy-related environmental 
- organizations, 4:27749 (DOE/EV-0026) 


See ENERGY EXTENSION SERVICE 
US EPA/POLLUTION REGULATIONS 
Pollution control guidance for geothermal energy development, 
4:26137 (PB-282546) 
US EPA/RESEARCH PROGRAMS 
Advanced oil processing/utilization environmental engineering: 
EPA program status report, 4:25418 (PB-282089) 
US GAO 
GAO work involving Title V of the Energy Policy and 
Conservation Act of 1975, 4:26757 (EMD-78-88) 
US NRC 
Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision no. 1 to Section 3, 4:26403 
(NTISUB/B/201-003-R3) 
US NRC/RADIOACTIVE WASTE MANAGEMENT 
Near-term prospects in nuclear regulation, 4:26695 
US NRC/REACTOR LICENSING 
Task Action Plans for generic activities: Category A, 4:26579 
(NUREG-0371) 
US NRC/REACTOR SAFETY 
NRC/RSR Data Bank Program description, 4:26592 (NUREG/ 
CR-0544) 
Task Action Plans for generic activities: Category A, 4:26579 
(NUREG-0371) 
USA 


See also ALASKA 
APPALACHIA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
FLORIDA 
GREAT LAKES REGION 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
KANSAS 
LOUISIANA 
MAINE 
MASSACHUSETTS 
MICHIGAN 
MISSOURI 
MONTANA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH ATLANTIC REGION 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PACIFIC NORTHWEST REGION 
PENNSYLVANIA 





USA/BWR TYPE REACTORS 


RHODE ISLAND 
ROCKY MOUNTAIN REGION 
SOUTH CAROLINA 
SOUTH DAKOTA 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WESTERN REGION 
WISCONSIN 
WYOMING 

USA/BWR TYPE REACTORS 

U.S. LWR spent fuel inventories, 4:26287 (ORNL/SUB-78/4258/ 


1) 
USA/ECONOMIC ANALYSIS 
Energy: The new economic development wildcard. Final report, 
4:26670 (PB-282494) 
USA/ENERGY ANALYSIS 
Energy: The new economic development wildcard. Final report, 
4:26670 (PB-282494) 
USA/ENERGY POLICY 
Summary of the analysis of federal incentives used to stimulate 
energy energy production, 4:26768 
USA/FINANCIAL INCENTIVES 
Summary of the analysis of federal incentives used to stimulate 
energy energy production, 4:26768 
USA/GEOTHERMAL ENERGY 
Geothermal energy in the western United States: innovation 
versus monopoly (Book), 4:26135 
USA/GOVERNMENT POLICIES 
Summary of the analysis of federal incentives used to stimulate 
energy energy production, 4:26768 
USA/INSOLATION 
Nature and distribution of solar radiation, 4:25834 
Study of spectral correlations at Jerusalem and Washington, 
4:25815 (CONF-730747-(E)) 
USA/LMFBR TYPE REACTORS 
Breeder--now or never, 4:26397 
USA/MAPS 
Cartographic base files at Lawrence Berkeley Laboratory: 1978 
inventory, 4:28646 (LBL-8707) 
USA/NATIONAL DEFENSE 
National Energy Plan: options under assumptions of national 
security threat. A report with selected readings prepared by the 
Library of Congress for use by the Committee on Interstate and 
Foreign Commerce, House of Representatives, Ninety-Fifth 
Congress, second session, 4:26765 
National Energy Plan: options under assumptions of national 
security threat-or energy policy as if it really mattered, 4:26766 
USA/NATURAL GAS DISTRIBUTION SYSTEMS 
LNG peakshaving: its role in the United States, 4:25502 
USA/NUCLEAR POWER PLANTS 
Feasibility of a nuclear siting policy based on the expansion of 
existing sites, 4:26491 (ORAU/IEA-78-19(R)) 
U.S. LWR spent fuel inventories, 4:26287 (ORNL/SUB-78/4258/ 


1) 
USA/POPULATION DYNAMICS 
Relevance of density controls, 4:26673 
USA/POWER GENERATION 
Additions to generating capacity 1978-1987 for the contiguous 
United States: as projected by the Regional Electric Reliability 
Councils in their April 1, 1978 long-range coordinated planning 
reports to the Department of Energy, 4:26799 (DOE/ERA- 
0020 


USA/PUBLIC UTILITIES 
Statistics of publicly owned electric utilities in the United States, 
1976, 4:26788 (DOE/EIA-0146) 
USA/PWR TYPE REACTORS 
U.S. LWR spent fuel inventories, 4:26287 (ORNL/SUB-78/4258/ 
1 


) 
USA/RESEARCH PROGRAMS 
Soviet energy R and D: goals, planning, and organizations, 
4:26690 (RAND/R-2253-DOE) 
USA/SECURITY 
National Energy Plan: options under assumptions of national 
security threat. A report with selected readings prepared by the 
Library of Congress for use by the Committee on Interstate and 
Foreign Commerce, House of Representatives, Ninety-Fifth 
Congress, second session, 4:26765 
National Energy Plan: options under assumptions of national 
security threat-or energy policy as if it really mattered, 4:26766 
USA/SOLAR ENERGY 
Conclusions and recommendations of the United States Solar 
Energy Panel, 4:25794 (CONF-730747-(E)) 
USSR/CESIUM 137 
Content of *Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
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human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
USSR/COAL DEPOSITS 
Possibilities of detailed study of coal deposits by the micro 
gamma--gamma logging method in the South Yakutia basin, 
4:25279 
USSR/COAL MINING 
Methods for the lithological-facial predition of the development 
conditions for coal mines (Book), 4:25323 
USSR/EARTHQUAKES 
Determination of focus depths of earthquakes in the Cisbaikal 
area, 4:28179 
USSR/ENERGY POLICY 
USSR energy program in the Tenth Five-Year Plan, 4:26290 
(RISLEY-Trans-3105) 
USSR/FOSSIL-FUEL POWER PLANTS 
USSR energy program in the Tenth Five-Year Plan, 4:26290 
(RISLEY-Trans-3105) 
USSR/GEOTHERMAL ENERGY 
Utilising Earth's heat, 4:26119 
USSR/GEOTHERMAL POWER PLANTS 
All-Union scientific and technical conference on use of the earth's 
heat for the production of electric power (summaries of 
reports), 4:26140 (CONF-751270-(Summ.)) 
USSR/HEAT FLOW 
Geothermal studies in Lake Baikal area, 4:26129 
USSR/NATURAL GAS DEPOSITS 
Formation and distribution of gas-oil accumulations in the 
paleozoic subsalt deposits of the northern marginal zone of the 
Caspian depression, 4:25360 
USSR/NUCLEAR POWER PLANTS 
Soviet nuclear reactors in the ninth five-year plan, 4:26291 
(RISLEY-Trans-3106) 
USSR energy program in the Tenth Five-Year Plan, 4:26290 
(RISLEY-Trans-3105) 
USSR/OIL FIELDS 
Influence of water pressure systems on oil poo! distribution, 
4:25392 
USSR/PETROLEUM DEPOSITS 
Formation and distribution of gas-oil accumulations in the 
paleozoic subsalt deposits of the northern marginal zone of the 
Caspian depression, 4:25360 
USSR/RESEARCH PROGRAMS 
Soviet energy R and D: goals, planning, and organizations, 
4:26690 (RAND/R-2253-DOE) 
USSR/SEISMIC SURVEYS 
Possible seismic survey identification of reefs within the 
southwestern rim of the Mukhanovo-Erokhov trough, 4:25371 
Usage of consecutive analysis for interpretation of seismic data 
(Moscow syncline), 4:28186 
USSR/SOLAR THERMAL POWER PLANTS 
Solar power plants: problems and prospects, 4:25938 (CONF- 
730747-(E)) 
USSR/STRONTIUM 90 
Content of Sr and '°7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 
UTAH/GEOCHEMICAL SURVEYS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
Cs, and COS in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Utah, 4:26132 
Helium in soil gases of the Roosevelt Hot Springs Known 
Geothermal Resource Area, Beaver County, Utah, 4:26131 
UTAH/GEOPHYSICAL SURVEYS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
UTAH/GEOTHERMAL RESOURCES 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
UTAH/GEOTHERMAL WELLS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexicc and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
UTAH/HOT SPRINGS 
Appraisal study of the geothermal resources of Arizona and 
adjacent areas in New Mexico and Utah and their value for 
desalination and other uses, 4:26118 (NMEI-6-1) 
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VACUUM PUMPS 
See also CRYOPUMPS 
VACUUM PUMPS/PACKINGS 
Oil packed vacuum pumps in chemistry, 4:27548 
VACUUM PUMPS/PERFORMANCE 
Possibility of palladium-alloy membrane pumps for thermonuclear 
fusion devices, 4:28598 
VACUUM PUMPS/SEALS 
Oil packed vacuum pumps in chemistry, 4:27548 
VACUUM STATES/TUNNEL EFFECT 
Alternate derivation of vacuum tunneling, 4:28360 
VACUUM SYSTEMS/CHARGE EXCHANGE 
Charge exchange system (Patent), 4:28550 
VACUUM SYSTEMS/DEGASSING 
Upper bound to the pressure (outgassing rate) in a dynamic 
vacuum system (1) Uniform wall bombardment, 4:27547 
VACUUM SYSTEMS/PERFORMANCE 
Performance of vacuum components operating at 1 x 10~** torr, 
4:27623 (BNL-24980) 
VALVES/ACOUSTIC EMISSION TESTING 
Materials technology for coal-conversion processes. Fourteenth 
quarterly report, April-June 1978, 4:27163 (ANL-78-79) 
VALVES/DESIGN 
Vacuum regulation valve in an exhaust gas recirculation system, 
4:27021 
VANADIUM/ACTIVATION ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
Neutron activation analysis trace-element studies in connection 
with the offshore drilling for oil, 4:27303 (CONF-771072-) 
VANADIUM/BLISTERS 
Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-780851-5) 
VANADIUM/CLEAVAGE 
Effect of hydrogen on fatigue crack propagation in vanadium, 
4:27149 
VANADIUM/CRACKS 
Effect of hydrogen on fatigue crack propagation in vanadium, 
4:27149 
VANADIUM/EMISSION SPECTROSCOPY 
Multielement: Direct reading method for the spectral analysis of 
sediment leachates, 4:27912 
VANADIUM/HYPERFINE STRUCTURE 
Laser-rf double-resonance studies of the hyperfine structure of 
51V, 4:28264 
VANADIUM/ION MOBILITY 
Electromigration of hydrogen and deuterium in vanadium and 
niobium by a resistance method, 4:27180 
VANADIUM/MICROWAVE SPECTRA 
Laser-rf double-resonance studies of the hyperfine structure of 
51V, 4:28264 
VANADIUM/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Radiation blistering: recent developments (*He* ), 4:27217 
(CONF-78085 1-5) 
VANADIUM/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
VANADIUM ALLOYS/CLEAVAGE 
Effect of hydrogen on fatigue crack propagation in vanadium, 
4:27149 
VANADIUM ALLOYS/CRACKS 
Effect of hydrogen on fatigue crack propagation in vanadium, 
4:27149 
VANADIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
VANADIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
VANADIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 


VERY HIGH FREQUENCY RADIATION 


VANADIUM NITRIDES/CRYSTAL DEFECTS 

Orowan loop storage capacity of systems containing ellipsoidal 

particles, 4:27252 
VANADIUM NITRIDES/STRAIN HARDENING 

Orowan loop storage capacity of systems containing ellipsoidal 

particles, 4:27252 
VANADIUM OXIDES/AEROSOL GENERATORS 

Generation and characterization of condensation aerosols of V2Os 
and pyrene, 4:27759 (LF-58) 

Mixed trace metal oxide aerosols: preliminary report on the 
generation and characterization of Y2O3-V2O; condensation 
aerosols, 4:27761 (LF-58) 

VANADIUM SELENIDES/CRYSTAL STRUCTURE 
Synthesis and structures of compounds Na/sub x/VSeo, 4:27108 
VANADIUM SELENIDES/LATTICE PARAMETERS 
Synthesis and structures of compounds Na/sub x/VSez, 4:27108 
VANADIUM SILICIDES/PHONONS 

Raman scattering measurements of the E/sub g/ optical phonon in 

V3Si, 4:27173 
VANADIUM SILICIDES/RAMAN SPECTRA 

Raman scattering measurements of the E/sub g/ optical phonon in 

V3Si, 4:27173 
VAPOR INCINERATORS 

See AFTERBURNERS 
VAPORIZATION 

See EVAPORATION 
VAPORS 

See also WATER VAPOR 
VAPORS/TWO-PHASE FLOW 

Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27534 (NUREG-tr-0002(Vol.1)) 

Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27535 (NUREG-tr-C002(Vol.2)) 

VARIABLE STARS/BALMER LINES 

Unique object KR Aurigae, 4:28208 

VARIABLE STARS/RADIAL VELOCITY 
Unique object KR Aurigae, 4:28208 
VEGETABLES 

(Edible parts of plants only.) 

See also SOYBEANS 
VEGETABLES/RADIOACTIVITY 

Content of ®°Sr and '*’Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 

VEGETABLES/RADIOCHEMICAL ANALYSIS 

Content of °°Sr and '°7Cs of global origin in the food ration of the 
population of the Soviet Union from 1972 to 1975 (Intake by 
human populations in various areas of USSR (pCi/day)), 
4:27875 (JPRS-72279) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
EARTHMOVING EQUIPMENT 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/DRAG 

Prospects for numerical simulation of bluff-body aerodynamics, 

4:28306 
VEHICLES/ENVIRONMENTAL IMPACTS 

Motor gasoline deregulation: draft environmental impact 
statement (Potential impacts of misfueling if leaded/unleaded 
price differential increases), 4:26756 (DOE/EIS-0039-D) 

VEHICLES/EXHAUST GASES 

Motor vehicle sampling experiment. Final report, 4:27049 (PB- 
282560) 

VENEZUELA/GEOTHERMAL RESOURCES 

Relationship between plate tectonics and geothermal heat flows in 
Sucre Central, Venezuela, 4:26124 

VENEZUELA/PLATE TECTONICS 

Relationship between plate tectonics and geothermal heat flows in 

Sucre Central, Venezuela, 4:26124 
VENTILATION SYSTEMS/DESIGN 

Method and apparatus for conservation of energy and 
containment and evacuation of smoke in a high rise building 
(Patent), 4:26938 

VENTILATION SYSTEMS/MASS TRANSFER 

Analysis of nuclear facilities for tornado-induced flow and 

reentrainment, 4:25686 (NUREG/CR-0521) 
VERTEX FUNCTIONS 

An approximately crossing-symmetric vertex function, 4:28364 
(N-78-24864) 

VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 





VESSELS 


VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VIDICONS 
Slow scan sit detector for x-ray diffraction studies using 
synchrotron radiation, 4:27632 (COO-3120-21) 
VINYL MONOMERS/PHOTOCHEMICAL REACTIONS 
Radiation curable compositions for coating and imaging processes 
and method of use (Patent), 4:27385 
VIRGINIA/ELECTRICAL SURVEYS 
Geological and geophysical study of the origin of the warm 
springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 4:26127 (TID-28271) 
VIRGINIA/GEOLOGICAL SURVEYS 
Geological and geophysical study of the origin of the warm 
springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 4:26127 (TID-28271) 
VIRGINIA/HEAT FLOW 
Geological and geophysical study of the origin of the warm 
springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 4:26127 (TID-28271) 
VIRGINIA/THERMAL SPRINGS 
Geological and geophysical study of the origin of the warm 
springs in Bath County, Virginia. Final report, June 1, 1975- 
April 30, 1976, 4:26127 (TID-28271) 
VIRGINIA/URANIUM DEPOSITS 
Preliminary study of the uranium potential of the Dan River 
Triassic Basin System, North Carolina and Virginia, 4:25556 
(GJBX-131(78)) 
VIRUSES 
See also BACTERIOPHAGES 
POLIO VIRUS 
VIRUSES/IMMUNE REACTIONS 
Antigens of hepatitis B virus: failure to detect HBeAg on the 
surfaces of HBsAg forms, 4:28024 
VIRUSES/MONITORING 
Survey of human virus occurrence in wastewater-recharged 
groundwater on Long Island, 4:27902 
VISCOSITY/DAMPING 
Viscous waves damping in a drifting plasma, 4:28511 
VISCOUS FLOW/HEAT TRANSFER 
Nonlinear effects of temperature on simple shear flows of heat 
conducting viscoelastic fluids, 4:28303 
VISCOUS FLOW/SHEAR 
Nonlinear effects of temperature on simple shear flows of heat 
conducting viscoelastic fluids, 4:28303 
VISCOUS FLOW/STEADY FLOW 
Nonlinear effects of temperature on simple shear flows of heat 
conducting viscoelastic fluids, 4:2830. 
VISIBLE RADIATION/BIOLOGICAL EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
VISIBLE RADIATION/GENETIC EFFECTS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
VISIBLE RADIATION/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
VITAMIN B-12/RADIOLYSIS 
Electron transfer between cobalt(I) and cobalt(III) in vitamin Bi2/ 
sup la/ (Pulsed irradiation), 4:27395 
VITAMINS/BIOSYNTHESIS 
Translations on USSR Science and Technology. Biomedical and 
“ua Sciences, No. 49 (Lead abstract), 4:27957 (JPRS- 
VOLCANIC ROCKS/GEOCHEMISTRY 
Some uranium deposits associated with volcanic rocks, western 
United States, 4:25560 (RME-2049) 
VOLCANIC ROCKS/ORIGIN 
Magma mixing in mafic alkaline volcanic rocks: the evidence from 
relict phenocryst phases and other inclusions, 4:26122 
VOLCANOES/INFRARED SURVEYS 
Newly devised infrared ground scanner and its application to 
geothermal research in volcanoes, 4:26128 
VOLCANOES/TEMPERATURE DISTRIBUTION 
Newly devised infrared ground scanner peck its application to 
eothermal research in volcanoes, 4:26128 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/REACTOR OPERATION 
Comprehensive study of the operating and testing experience 
during the startup and initial operation at the Fort St. Vrain 
HTGR. Summary report, 4:26333 (EPRI-NP-890-SY) 
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VRAIN REACTOR/REACTOR START-UP 
Comprehensive study of the operating and testing experience 
during the startup and initial operation at the Fort St. Vrain 
HTGR. Summary report, 4:26333 (EPRI-NP-890-SY) 


WwW 


W. B. MC GUIRE-1 REACTOR 
See MC GUIRE-] REACTOR 
W. B. MC GUIRE-2 REACTOR 
See MC GUIRE-2 REACTOR 
WAIRAKEI GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 


Release of arsenic from geothermal sources, 4:26138 
WALL LOADING 
Criterion for plasma-wall-interaction in a reactor, 4:28586 (Juel- 


1503) 
WASHINGTON/GEOLOGIC STRUCTURES 
Bergmounds along the western margin of the channeled scablands, 
south-central Washington, 4:28170 (RHO-BWI-SA-11) 
WASHINGTON/WIND POWER 
Seasonal wind flow patterns over the Pacific Northwest as related 
to wind power potential, 4:26160 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/APPROPRIATE TECHNOLOGY 
Alternative waste systems: bibliography, 4:27014 
WASTE DISPOSAL/ENVIRONMENTAL EFFECTS 
Waste disposal practices - a threat to health and the nation’s water 
supply: Report to the congress, 4:27900 (PB-283065) 
WA DISPOSAL/HEALTH HAZARDS 
Waste disposal practices - a threat to health and the nation’s water 
supply. Report to the congress, 4:27900 (PB-283065) 
WASTE DISPOSAL/LAND POLLUTION 
Land application studies of industrial waste oils and solvents 
(Effects of waste oil disposal on soils and subsequent plant 
communities; aslo fate of the waste oil), 4:27864 (DP-MS-78-55) 
WASTE HEAT/HEAT RECOVERY 
Multiple energy use, 4:26885 
Waste heat utilization in industrial processes, 4:26996 (N-78-25012) 
WASTE HEAT/HEAT RECOVERY EQUIPMENT 
rational experience with heat recovery facilities, 4:26887 
HEAT BOILERS/DESIGN 
Waste heat recovery boiler apparatus (Patent), 4:26224 
WASTE HEAT UTILIZATION 
Steam turbines for district heating in nuclear power plants, 
315 


Whisky makers invest in waste heat recovery (William Teachers 
and William Grant), 4:26711 
WASTE HEAT UTILIZATION/COST 
Heat cost in a Swedish agrothermal plant (BWR), 4:26430 
WASTE HEAT UTILIZATION/ECONOMICS 
Analysis of economic and biological factors of waste heat 
aquaculture, 4:26990 (CONF-781213-8) 
Recovering energy from test cells, 4:26994 
WASTE HEAT UTILIZATION/ENERGY CONSERVATION 
Time for a heat-pump water heater, 4:26907 (CONF-780238-) 
WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 
Analysis of economic and biological factors of waste heat 
aquaculture, 4:26990 (CONF-781213-8) 
Recovering energy from test cells, 4:26994 
WASTE HEAT UTILIZATION/PLANNING 
—— oa heat from nuclear power plants, 4:26285 (CONF- 
WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 
Waste heat utilization from electric generating plants, 4:26991 
(CONF-78 1238-1) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/DEMONSTRATION PROGRAMS 
Research, demonstration, training, and fellowship awards, April- 
tember FY 1977, 4:27772 (PB-283959) 
WA MANAGEMENT/EDUCATION 
Research, demonstration, training, and fellowship awards, April- 
tember FY 1977, 4:27772 (PB-283959) 
WASTE MANAGEMENT/PLANNING 
Commonwealth of Massachusetts State solid waste plan, 
tember 30, 1977, 4:27019 
WASTE MANAGEMENT/RESEARCH PROGRAMS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
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WASTE OILS/BIODEGRADATION 

Land application studies of industrial waste oils and solvents 
(Effects of waste oil disposal on soils and subsequent plant 
communities; aslo fate of the waste oil), 4:27864 (DP-MS-78-55) 

WASTE OILS/BIOLOGICAL EFFECTS 

Land application studies of industrial waste oils and solvents 
(Effects of waste oil disposal on soils and subsequent plant 
communities; aslo fate of the waste oil), 4:27864 (DP-MS-78-55) 

WASTE OILS/ENVIRONMENTAL EFFECTS 

Land application studies of industrial waste oils and solvents 
(Effects of waste oil disposal on soils and subsequent plant 
communities; aslo fate of the waste oil), 4:27864 (DP-MS-78-55) 

WASTE OILS/RECYCLING 
Process for preparing ! :bricating oil from used waste lubricating 
oil (PATENT), 4:25449 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 
SLAGGING PYROLYSIS PROCESS 
WASTE PROCESSING/WATER REMOVAL 
Dewatering tailings with a continuous belt press, 4:25263 
WASTE PROCESSING PLANTS/DESIGN 

Process for the pyrolytic treatment of organic, pseudo-organic and 
inorganic material (Patent), 4:27560 

System for the handling of solid waste (Patent), 4:27561 

Thermal decomposition apparatus (Patent), 4:27558 

WASTE PROCESSING PLANTS/OPERATION 

Process for the pyrolytic treatment of organic, pseudo-organic and 

inorganic material (Patent), 4:27560 
WASTE PROCESSING PLANTS/RETORTS 

Method for the pyrolysis of wastes and rotation retorts for the 
utilization of this method connected with the possibility of 
subsequent combustion and heat utilization (Patent), 4:25784 

WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
WASTE PRODUCT UTILIZATION/FEASIBILITY STUDIES 

Technology for use of incinerator residue as highway material. 

Final report July 1974-December 1976, 4:27002 (PB-283037) 
WASTE SOLUTIONS 

See LIQUID WASTES 
WASTE WATER/CHEMICAL COMPOSITION 

Preliminary survey of PERC stormwater discharges into lick run, 
4:25271 (COO-4551-1) 

Trace element studies on coal gasification process streams (Thesis; 
70 elements; Synthane gasification of Montana ‘Rosebud” 
subbituminous coal), 4:25211 (TID-290-22) 

WASTE WATER/DESULFURIZATION 

Process for removing sulfur from waste waters containing sulfuric 

acid (Patent), 4:27603 
WASTE WATER/FLOW RATE 

Preliminary survey of PERC stormwater discharges into lick run, 
4:25271 (COO-4551-1) 

WASTE WATER/SOLAR DISTILLATION 

Integration of solar stills into minimum cost dwellings for arid 
areas, 4:26062 (CONF-730747-(E)) 

WASTE WATER/WASHING 

Method to treat wash water from the washing of a hot crude gas 

produced by the gasification of fuels, 4:25266 
WASTE WATER/WATER TREATMENT 
Design of treatability studies on Hygas coal gasification pilot plant 
wastewaters, 4:25261 (FE-2496-13) 
WASTES 
See also BIOLOGICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 
WASTES/COMBUSTION 
Juelich combustion process, 4:25766 
WASTES/PYROLYSIS 
Juelich combustion process, 4:25766 
WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ADSORPTION 
Adsorption of moisture by fly ash, 4:27764 (LF-58) 
WATER/ADSORPTION ISOTHERMS 
Surface properties of Wyodak coal, 4:25252 (ORNL/MIT-273) 


WATER HEATERS/ENERGY DEMAND 


WATER/CHEMICAL ANALYSIS 
Factors governing the contents of metals in water, 4:27925 
Potential carcinogens in water: GC/MS analysis, 4:27905 
WATER/CORROSIVE EFFECTS 
Corrosion of valve metals, 4:27194 (CONF-7603 123-1) 
Experiments on the control of the corrosion of mild steel in crude 
oil distillation, 4:27215 
WATER/DESALINATION 
Cooling of a black body irradiating to space in the Atacama 
Desert (Chile), 4:25817 (CONF-730747-(E)) 
WATER/ELECTRON COLLISIONS 
Oscillator-strength distribution of water. A comparison of new 
photoabsorption and electron energy-loss measurements, 
4:28257 
WATER/MULTI-ELEMENT ANALYSIS 
Thin film standards for x-ray and proton-induced x-ray 
fluorescence, 4:27950 
WATER/OSCILLATOR STRENGTHS 
Oscillator-strength distribution of water. A comparison of new 
photoabsorption and electron energy-loss measurements, 
4:28257 
WATER/QUALITY ASSURANCE 
Certification of water and wastewater laboratories: a professional 
chemist’s view, 4:27947 
WATER/RADIOLYSIS 
Yield of the O(?P) atom in the radiolysis of water by 20-MeV ?H* 
and 40-MeV ‘He**, 4:27394 
WATER/RECYCLING 
Integration of solar stills into minimum cost dwellings for arid 
areas, 4:26062 (CONF-730747-(E)) 
WATER/TWO-PHASE FLOW 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27534 (NUREG-tr-0002(Vol.1)) 
Contribution to the study of critical flow rates in two-phase water 
vapor flow, 4:27535 (NUREG-tr-0002(Vol.2)) 
WATER CHEMISTRY/CHLORINATION 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), * 27899 (BNWL-SA-6476) 
WATER CHEMISTRY/DISSOCIATIO 
Underlying mechanism in the water eniy of nuclear systems, 


4:26452 
WATER CHEMISTRY/RADIOLYSIS 
Underlying mechanism in the water chemistry of nuclear systems, 
4:26452 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/FUEL CYCLE 
Material control in nuclear fuel fabrication facilities. Part I. Fuel 
descriptions and fabrication processes, P.O. 1236909 Final 
report, 4:25590 (UCRL-13942(Pt.1)) 
Nondestructive assay of mixed uranium-plutonium oxides by 
gamma-ray spectrometry, 4:25592 (UCRL-52625 
WATER COOLED REACTORS/LOSS OF COOLANT 
Transition boiling heat transfer in a vertical round tube, 4:26563 
(EPRI-NP-895) 
WATER CURRENT POWER GENERATORS/FEASIBILITY 
STUDIES 
Water current energy in Sweden, 4:25785 
WATER GAS PROCESSES/CATALYSTS 
CO-H: reactions. Water-gas conversion. Evidence for surface 
species (catalyst copper, chromium oxide), 4:25743 
Method for the production of hydrogen (Patent), 4:25744 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
Time for a heat-pump water heater, 4:26907 (CONF-780238-) 
WATER HEATERS/CONTROL SYSTEMS 
Timer-controlled water-heater energy-usage study, 4:26922 
(CONF-780238-) 
WATER HEATERS/ENERGY CONSERVATION 
Beneficial use of rejected heat in municipal water supplies, 4:26992 
(COO-4531-4) 
Energy-conservation options for — residential water 
heaters, 4:26908 (CONF-780238-) 
Field performance of gas and electric water heaters, 4:26905 
(CONF-780238-) 
Timer-controlled water-heater energy-usage study, 4:26922 
(CONF-780238-) 
Water heating with gas, 4:26935 
WATER HEATERS/ENERGY CONSUMPTION 
Methods for computing the daily energy consumption of 
residential electric water heaters, 4:26906 (CONF-780238-) 
WATER HEATERS/ENERGY DEMAND 
Water heating with gas, 4:26935 





WATER HEATERS/ENERGY EFFICIENCY 


WATER HEATERS/ENERGY EFFICIENCY 
High-efficiency Brayton-cycle water heater, 4:26909 (CONF- 
780238-) 
WATER HEATERS/FLUE GAS 
Source assessment: coal-fired residential combustion equipment 
field tests, June 1977. Task report September 1975-May 1978, 
4:27771 (PB-283699) 
WATER HEATERS/HEAT PUMPS 
Research and development of a heat-pump water heater. Volume 
2. R and D task reports, 4:26709 (ORNL/Sub-7321/2) 
WATER HEATERS/PERFORMANCE 
Field performance of gas and electric water heaters, 4:26905 
(CONF-780238-) 
WATER HEATERS/RESEARCH PROGRAMS 
Research and development of a heat-pump water heater. Volume 
2. R and D task reports, 4:26709 (ORNL/Sub-7321/2) 
WATER HEATERS/WASTE HEAT UTILIZATION 
Facility for utilization of waste heat produced by cryogenic 
processes in households (Patent), 4:26940 
WATER POLLUTION 
Problems of mercury determination in water samples, 4:27914 
Radiological and Environmental Research Division annual report, 
ecology: January-December 1977, 4:27890 (ANL-77-65(Pt.3)) 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
Mercury in fish and waters of the Irish Sea and other United 
Kingdom fishing grounds, 4:28114 
WATER POLLUTION/CHEMICAL ANALYSIS 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
Determination of trace organic pollutants in water by 
spectrophotofluorescence after treatment with activated carbon, 
4:27906 
Polyurethane foam plugs for concentration of trace quantities of 
benzo(a)pyrene from water, 4:27907 
WATER POLLUTION/CHEMICAL PROPERTIES 
Chromatography: Atomic spectroscopy combinations. 
Applications to metal species identification and determination, 
4:27923 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
WATER POLLUTION/FORECASTING 
Water pollution impacts of the National Energy Plan (Projections 
to 1985 with and without NEP), 4:26677 (ANL/IAPE/TM-78- 


4) 
WATER POLLUTION/ION SELECTIVE ELECTRODE 
ANALYSIS 
In-situ monitoring with ion-selective electrodes: advantages and 
pitfalls, or what the instructions didn’t say, 4:27913 
Use of ion-specific electrodes in studying heavy metal 
transformation in aquatic ecosystem, 4:27920 
WATER POLLUTION/MONITORING 
The pollution history of the Savannah River Estuary. Final report 
1 Sep 1976-31 Dec 1977, 4:27937 (PB-283190) 
WATER POLLUTION/MULTI-ELEMENT ANALYSIS 
In-situ monitoring with ion-selective electrodes: advantages and 
pitfalls, or what the instructions didn't say, 4:27913 
Multielement analysis of river water, 4:27909 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
WATER POLLUTION/NATIONAL ENERGY PLAN 
Water pollution impacts of the National Energy Plan (Projections 
to 1985 with and without NEP), 4:26677 (ANL/IAPE/TM-78- 


4) 
WATER POLLUTION/ORGANIC HALOGEN COMPOUNDS 
Investigation of halogenated components formed from 
chlorination of estuarine water (Chlorinated cooling water 
effluents from thermal power plants), 4:27899 (BNWL-SA-6476) 
WATER POLLUTION/QUANTITATIVE CHEMICAL 
ANALYSIS 
Comparison of factors affecting accuracy in atomic emission and 
atomic absorption spectrometry using a graphite furnace for 
trace metal analysis in water, 4:27903 
WATER POLLUTION/SAMPLING 
Sampling for water quality, 4:27915 
WATER POLLUTION CONTROL 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
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WATER POLLUTION CONTROL/COST 
Assessment of technology for control of toxic effluents from the 
electric utility industry. Final task report April 1977, 4:26231 
(PB-283716) 
WATER POLLUTION CONTROL/DEMONSTRATION 
PROGRAMS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
WATER POLLUTION CONTROL/EDUCATION 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
WATER POLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 
Assessment of technology for control of toxic effluents from the 
electric utility industry. Final task report April 1977, 4:26231 
(PB-283716) 
WATER POLLUTION CONTROL/RESEARCH PROGRAMS 
Research, demonstration, training, and fellowship awards, April- 
September FY 1977, 4:27772 (PB-283959) 
WATER POLLUTION CONTROL/TECHNOLOGY 
ASSESSMENT 
Assessment of technology for control of toxic effluents from the 
electric utility industry. Final task report April 1977, 4:26231 
(PB-283716) 
WATER POLLUTION MONITORS/CAMAC SYSTEM 
Instrument calls and real-time code for laboratory automation, 
4:28624 (UCRL-52392) 
WATER QUALITY/MONITORING 
Standard fineparticle, 4:27949 
WATER QUALITY/STANDARDS 
Evaluation of interlaboratory comparison data by linear regression 
analysis, 4:27951 
Preparation and analysis of a trace elements in water standard 
reference material, 4:27948 
Reference type samples for water/waste analyses in EPA, 4:27879 
WATER RESERVOIRS 
See also COOLING PONDS 
WATER RESERVOIRS/ENVIRONMENTAL IMPACTS 
Considering environmental protection when optimizing 
interconnected networks with hydroelectric power plants, 
5789 


WATER RESERVOIRS/EVAPORATION 
Climatological effects on heliohydroelectric (HHE) power 
generation, 4:25786 (CONF-730747-(E)) 
WATER RESERVOIRS/THERMAL POLLUTION 
Temperature adaptation in the freshwater snail, Helisoma trivolvis 
(Say), in an artifically heated reservoir in the southeastern 
United States (Effects of thermal effluents from nuclear 
production reactor at Savannah River Plant on Par Pond), 
4:28111 
WATER RESERVOIRS/WATER POLLUTION 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
WATER RESERVOIRS/WATER QUALITY 
Change forecast of the physical and chemical water quality in the 
dam reservoir of the power plant Rybnik, 4:26191 
WATER RESOURCES 
Systematic analysis of priority water resources problems to 
develop a comprehensive research program for the southern 
plains river basins region. Project completion report 1 March 
1973-28 February 1975, 4:27885 (PB-282563) 
WATER RESOURCES/AVAILABILITY 
Phase I: the Pipeline Gas Demonstration Plant. Water resources 
report (Senecaville reservoir; 1946-1976 experience; Ohio), 
4:25205 (FE-2542-9) 
Water available for energy: Upper Colorado River Basin, 4:25274 
WATER RESOURCES/BIBLIOGRAPHIES 
Water reuse, a bibliography. Volume 6, 4:27886 (PB-282607) 
WATER RESOURCES/EVALUATION 
U.S. agricultural production in relation to alternative water, 
environmental, and export policies, 4:26970 (PB-282982) 
WATER RESOURCES/WATER RIGHTS 
Water available for energy: Upper Colorado River Basin, 4:25274 
WATER RIGHTS/LEGAL ASPECTS 
Water available for energy: Upper Colorado River Basin, 4:25274 
WATER TREATMENT/RESEARCH PROGRAMS 
Design of treatability studies on Hygas coal gasification pilot plant 
wastewaters, 4:25261 (FE-2496-13) 
WATER VAPOR/CHEMICAL REACTIONS 
Activity of the STK-ZhS catalyst, produced under industrial 
conditions, in the reaction between CO and water vapor. 
4:25760 
WATER VAPOR/CORROSIVE EFFECTS 
Corrosion: anticorrosion viewpoint. 4:27209 
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WATERFLOODING/DEMONSTRATION PROGRAMS 
Coalinga polymer demonstration project. Third annual report, 
July 1977-July 1978 (Kelco Hanflood biopolymer), 4:25387 
(SAN-1556-3) 
WAVE POWER 
Method and facility for automatic production of fresh water by 
seawave energy (Patent), 4:26154 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES/EXTRACTION 
Hydrocarbons and energy from plants, 4:25922 (LBL-8596) 
WEAK INTERACTIONS/GAUGE INVARIANCE 
Weak interactions at high energies (Lectures, review), 4:28343 
(SLAC-PUB-2177) 
WEAK INTERACTIONS/MEETINGS 
Weak interactions: present and future, 4:28322 (SLAC-215) 
WEAK INTERACTIONS/REVIEWS 
Weak interactions: past answers, present questions, 4:28349 
WEAK PARTICLE DECAY/LECTURES 
Weak decays (Review, lecture), 4:28346 (SLAC-215) 
WEAK-COUPLING MODEL/HAMILTONIANS 
Quantum electrodynamics on a lattice: A Hamiltonian variational 
approach to the physics of the weak-coupling region, 4:28344 
WEATHER/DATA COMPILATION 
Chalk Point cooling tower project. Volume 3. Cooling tower drift 
dye tracer experiment surface weather and ambient atmospheric 
profile data, June 16 and 17, 1977. Final report 1 July 1976-30 
June 1977, 4:27848 (PB-284060) 
WEATHER/MODIFICATIONS 
Modification of local weather by power plant operation. Final 
report, 4:26230 (EPRI-EA-886-SR) 
WEINBERG-SALAM GAUGE MODEL/BETA DECAY 
New, generalized Cabbibo fit and application to quark mixing 
angles in the sequential Weinberg-Salam model, 4:28348 
WEINBERG-SALAM GAUGE MODEL/LECTURES 
Gauge theories of the weak interactions, 4:28341 (SLAC-215) 
WEINBERG-SALAM GAUGE MODEL/P INVARIANCE 
Experimental search for parity nonconservation in atomic thallium 
(Lecture), 4:28354 (SLAC-215) 
Gauge models and neutral-current interactions, 4:28347 
Search for parity non conserving neutral current effects in atomic 
bismuth, 4:28353 (SLAC-215) 
WEINBERG-SALAM GAUGE MODEL/SEMILEPTONIC 
DECAY 
New, generalized Cabbibo fit and application to quark mixing 
angles in the sequential Weinberg-Salam model, 4:28348 
WEINBERG-SALAM GAUGE MODEL/VARIATIONS 
Gauge theories of the weak interactions, 4:28341 (SLAC-215) 
WELDED JOINTS/ACOUSTIC EMISSION TESTING 
Inspection of nuclear reactor welding by acoustic emission. Final 
report, November 1974-November 1977, 4:26450 (NUREG/ 
CR-0461) 
WELDED JOINTS/CRACKS 
Plasticity of welded joint metal of steam lines after a long-term 
operation, 4:27081 
WELDED JOINTS/EDDY CURRENT TESTING 
Status report of small diameter eddy current probe, 4:27537 
(CONF-7804109-) 
WELDED JOINTS/ELECTRON BEAM WELDING 
Electron-beam welding of fuel pin simulators to a tubesheet 
(LMFBR), 4:26385 (ORNL/TM-6600) 
WELDED JOINTS/FRACTURE PROPERTIES 
Fracture toughness of fabrication welds investigated by 
metallographic methods (BWR; PWR), 4:26294 (CONF-780732- 
5 


WELDED JOINTS/MICROSTRUCTURE 
Kinetics of depositions in welded joints between different steels, 
with special regard to the reactor steel 22NiMoCr37, 4:27071 
WELDED JOINTS/PHASE TRANSFORMATIONS 
Delta-ferrite transformations in a type 316 weld metal, 4:26447 
(CEGB/RD/B/N- 159/77) 
WELDED JOINTS/RELIABILITY 
Titanium condenser tubes-problems and their solutions for wider 
application to large surface condensers, 4:27147 
WELDED JOINTS/ULTRASONIC TESTING 
Advancements in the technologies for mechanised ultrasonic 
testing, 4:26467 
Improved repeatability in utrasonic examination, 4:27542 
WELDING RODS/STANDARDS 
Stainless steel welding rods and bare electrodes (ASME SFA-5,9 
with additional requirements), 4:26420 (RDT-M-1-2T(10-78)) 
WELDS 
See WELDED JOINTS 
WELL CASINGS/DRILLING 
Perforating apparatus and method for well casing (Patent), 
4:25399 


WESTINGHOUSE GASIFICATION PROCESS/PILOT 


WELL CASINGS/INSTALLATION 

Drill pipe installed large diameter casing cementing apparatus and 

method therefor (Patent), 4:25391 
WELL COMPLETION 

Methods of use of cementitious materials and sonic or energy- 

carrying waves within subsurface formations (Patent), 4:25488 
WELL DRILLING/DRILL CORES 

Ringold identification correlation, and sampling program: well 
history DH-11-12-13-13A-14-15-16-17 (continuation of ARH-C- 
13), 4:28171 (RHO-LD-34) 

WELL DRILLING/MECHANICAL TRANSMISSIONS 

Gear system for an oil well drive (Patent), 4:25405 

WELL LOGGING 
See also GAMMA LOGGING 
INDUCTION LOGGING 
NEUTRON LOGGING 
NEUTRON-GAMMA LOGGING 
WELL LOGGING/COMPUTERS 

Derivative parameter computer for gas well logging (Patent), 

4:27722 
WELL LOGGING/CONTROL SYSTEMS 

Derivative parameter computer for gas well logging (Patent), 

4:27722 
WELL LOGGING/READOUT SYSTEMS 
Derivative parameter computer for gas well logging (Patent), 
4:27722 
WELLHEADS 
See also NATURAL GAS WELLS 
OIL WELLS 
WELLHEADS/LEAK DETECTORS 
Packoff leak detector (Patent), 4:25401 
WELLHEADS/MAINTENANCE 

Column structure enabling handling appliances on the seabed, 
particularly for the assembly and maintenance of well-heads 
(Patent), 4:25394 

WELLMAN-GALUSHA PROCESS/COMPARATIVE 

EVALUATIONS 

Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 

WEST VALLEY PROCESSING PLANT/FUEL POOLS 

Structural analyses of the fuel receiving station pool at the 
Nuclear Fuel Service reprocessing plant, West Valley, New 
York, 4:25622 (UCRL-52575) 

WEST VALLEY PROCESSING PLANT/RADIOACTIVE 

WASTE DISPOSAL 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 4. Supplement 1: Cost estimate, 
4:25657 (ANL-K-78-4238-1!(Vol.4)) 

Injection of radioactive waste by hydraulic fracturing at West 
Valley, New York. Volume 3. Appendices, 4:25656 (ANL-K- 
78-4238-1(Vol.3)) 

WEST VALLEY PROCESSING PLANT/RADIOACTIVE 

WASTE MANAGEMENT 

Evaluation of alternatives for the future of facilities at the Western 
New York Nuclear Service Center (State and NRC-licensed 
burial areas;low-level liquid waste treatment facilities), 4:25625 
(ANL-K-78-4218-1(Vol.1)) 

Evaluation of alternatives for the future of facilities at the Western 
New York Nuclear Service Center. Appendices B and C (Site 
and regional characteristics; waste exhumation), 4:25626 (ANL- 
K-78-4218-1(Vol.2)) 

WESTERN REGION 
See also ARIZONA 
CALIFORNIA 
HAWAII 
NEVADA 
WESTERN REGION/AGRICULTURE 

Energy requirements of irrigated crops in the Western United 

States. Miscellaneous report, 4:26975 (PB-282858) 
WESTINGHOUSE GASIFICATION PROCESS/PILOT PLANTS 

Coal gasification. Quarterly report, October-December 1977, 
4:25178 (DOE/ET-0024/4) 

Conversion of Rapid City Pilot Plant: Phase II, preliminary 
detailed design. Volume II. Conversion work, equipment list 
and drawings, phase III, work scope, project schedule. Phase II 
final report, December 15, 1977-August 15, 1978, 4:25206 (FE- 
2561-2(Vol.2)) 

Conversion of Rapid City Pilot Plant: Phase II, preliminary 
detailed design. Volume III. Design and construction cost 
estimates, overall-program costs and schedule. Phase IT final 
report, December 15, 1977-August 15, 1978, 4:25207 (FE-2561- 
2(Vol.3)) 

Conversion of Rapid City Pilot Plant: Phase II, preliminary 
detailed design. Volume I. Summary, test programs, 
environmental assessment, gasifier control, and oxygen 





WHITE DWARF STARS/STAR MODELS 


conversion. Phase II, final report, December 15, 1977-August 
15, 1978, 4:25180 (E-2561-2(Vol.1)) 
WHITE DWARF STARS/STAR MODELS 
Time-resolved spectrophotometry of DQ Herculis: A wavelength- 
dependent phase shift in 71 second pulsations of He II 44686, 
4:28201 
WHOLE-BODY COUNTERS/DATA PROCESSING 
Applications of gamma-ray spectrometry in radiological 
protection measurements, 4:27665 
WILPUTTE PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
WIND 
See also TORNADOES 
WIND/DAILY VARIATIONS 
Effects of changes in upwind surface characteristics of mean wind 
speed and turbulence near a coastline, 4:27736 (BNL-25178) 
Summertime nocturnal drainage flow in the San Mateo and 
Ambrosia lake air sheds of the grants basin (Data used for 
determination of ***Rn transport from local uranium 
operations), 4:27738 (LA-7628-MS) 
WIND/DATA COMPILATION 
Chalk Point cooling tower project: Chalk Point surface weather 
and ambient atmospheric profile data; first intensive test period, 
December 15-19, 1975, revision, 4:27849 (PB-284212) 
WIND/MONITORING 
Remote wind measurements with a new microprocessor-based 
accumulator device, 4:26159 (PNL-2515) 
WIND/SEASONAL VARIATIONS 
Summertime nocturnal drainage flow in the San Mateo and 
Ambrosia lake air sheds of the grants basin (Data used for 
determination of **?Rn transport from local uranium 
operations), 4:27738 (LA-7628-MS) 
WIND/TEMPERATURE EFFECTS 
Effects of changes in upwind surface characteristics of mean wind 
speed and turbulence near a coastline, 4:27736 (BNL-25178) 
WIND POWER 
Power generation from wind energy: An ancient dream can come 
true, 4:26155 
WIND POWER/AVAILABILITY 
California wind energy resource, 4:26158 (LBL-6835) 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
Prospecting for wind energy (New Zealand), 4:26162 
Seasonal wind flow patterns over the Pacific Northwest as related 
to wind power potential, 4:26160 
Statistical analysis of wind power siting requirements, 4:26174 
WIND POWER/FEASIBILITY STUDIES 
Correlation of solar and wind resources for hybrid systems 
applications, 4:26161 
Update on solar and wind energy application in Hawaii, 4:26157 
WIND POWER/PROSPECTING 
Prospecting for wind energy (New Zealand), 4:26162 
Trees as an indicator of wind power potential, 4:26163 
WIND POWER/RESEARCH PROGRAMS 
Update on solar and wind energy application in Hawaii, 4:26157 
et ad activities at the Solar Energy Research Institute, 
4:2615 
WIND POWER PLANTS/BIBLIOGRAPHIES 
Solar thermal power generation: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:25943 (TAC- 
STPG-77-004) 
WIND POWER PLANTS/ECONOMIC ANALYSIS 
Application of wind and photovoltaic power plants in electric 
utility systems, 4:25936 
WIND POWER PLANTS/ECONOMICS 
California wind energy resource, 4:26158 (LBL-6835) 
Economic model to establish the value of WECS to a utility 
system, 4:26166 
Efforts on the economic analysis of Darrieus vertical axis wind 
turbines, 4:26165 (SAND-78-1851C) 
WIND POWER PLANTS/ENERGY STORAGE SYSTEMS 
Utilization and storage problems in wind power plants, 4:26164 
(AED-Conf-77-139-013) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
California wind energy resource, 4:26158 (LBL-6835) 
Economic model to establish the value of WECS to a utility 
system, 4:26166 
Efforts on the economic analysis of Darrieus vertical axis wind 
turbines, 4:26165 (SAND-78-1851C) 
WIND POWER PLANTS/SITE SELECTION 
Statistical analysis of wind power siting requirements, 4:26174 
WIND TURBINES/CONTROL SYSTEMS 
Microprocessor control of a wind turbine generator, 4:26171 
(DOE/NASA/1028-78/20) 
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WIND TURBINES/DESIGN 
Self-adjusting wind turbine rotors: a concept, 4:26168 
WIND TURBINES/ELECTRIC GENERATORS 
Arrangement for adapting a wind wheel to an electric power 
generator (Patent), 4:26173 
WIND TURBINES/ENVIRONMENTAL IMPACTS 
Review of the environmental effects of three solar energy 
technologies, 4:25870 
WIND TURBINES/MECHANICAL STRUCTURES 
Wake characteristics of an eight-leg tower for a MOD-0 type 
wind turbine, 4:26167 (N-78-24615) 
WIND TURBINES/PERFORMANCE 
Expert opinion on wind energy conversion systems designed by 
Hermann Honnef, 4:26170 (BMFT-FB-T-77-35) 
Generic power performance estimates for wind turbines, 4:26172 
WIND TURBINES/POWER COEFFICIENT 
Generic power performance estimates for wind turbines, 4:26172 
WIND TURBINES/SITE SELECTION 
Statistical analysis of wind power siting requirements, 4:26174 
WIND TURBINES/SOLAR SPACE HEATING 
Operational evaluation of a wind powered heating system, 4:26169 
WIND TURBINES/SPACE HEATERS 
Operational evaluation of a wind powered heating system, 4:26169 
WIND TURBINES/SPECIFICATIONS 
Expert opinion on wind energy conversion systems designed by 
Hermann Honnef, 4:26170 (BMFT-FB-T-77-35) 
WINDOWS/DESIGN 
Heat reflecting window (Patent), 4:26867 
WINDOWS/FILMS 
Retrofitting glass windows for energy conservation, 4:26010 
WINDOWS/HEAT MIRRORS 
Retrofitting glass windows for energy conservation, 4:26010 
WINDOWS/SOLAR AIR HEATERS 
Solar heating unit (Patent), 4:26087 
WINDOWS/SOLAR COLLECTORS 
Solar heating unit (Patent), 4:26087 
WINDOWS/SUN SHADES 
Apparatus for insulating against conductive, convective, and 
radiant heat transmission (Patent), 4:26875 
WINDOWS/THERMAL INSULATION 
Retrofitting glass windows for energy conservation, 4:26010 
WINKLER PROCESS/COMPARATIVE EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN/COASTAL REGIONS 
State of Wisconsin Coastal Management Program and final impact 
statement, 4:27955 (PB-283423) 
WOOD/FLUIDIZED-BED COMBUSTION 
Technology advances in wood fired gas turbine development, 
4:26206 
WOOD/GASIFICATION 
Catalyzed gasification of biomass, 4:25923 (PNL-SA-6689) 
ee from wood waste: a technical and economic study, 
325775 
WOOD/IGNITION 
Experimental observation of radiative ignition mechanisms, 
4:27422 (CONF-780417-) 
Self-ignition of pyrolyzate-air mixtures, 4:27423 (CONF-780417-) 
WOOD/PHYSICAL PROPERTIES 
Technology advances in wood fired gas turbine development, 


4:26206 
WOOD/PYROLYSIS 
Self-ignition of pyrolyzate-air mixtures, 4:27423 (CONF-780417-) 
WOOD WASTES/ANAEROBIC DIGESTION 

Biomass utilization in Minnesota. Research report March 1975- 

September 1977, 4:25765 (PB-282531) 
WOOD WASTES/COMBUSTION PRODUCTS 

Investigation of the particle size distribution and particle density 
characteristics of Douglas fir hogged fuel fly ash collected 
under known combustion conditions. Technical Progress 
Report No. 2, 4:25778 (DOE/ET/90476-6) 

WOOD WASTES/COMBUSTION PROPERTIES 

Combustion characteristics of red alder sawdust. Technical 
Progress Report No. 3, 4:25779 (DOE/ET/90476-7) 

Combustion characteristics of eastern white pine bark and 
Douglas fir planer shavings. Technical Progress Report No. 5, 
September 16, 1977-September 15, 1978, 4:25781 (DOE/ET/ 
90476-9) 

Combustion characteristics of red alder bark. Technical progress 
report No. 6, September 16, 1977-Septermber 15, 1978, 4:25782 
(DOE/ET/90476-10) 

Combustion characteristics of hemlock bark. Technical progress 
report No. 8, September 16, 1977-September 15, 1978, 4:25783 
(DOE/ET/90476-12) 
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WOODALL-DUCKHAM PROCESS/COMPARATIVE 
EVALUATIONS 
Environmental assessment data base for low/medium-Btu 
gasification technology. Volume II. Appendices A-F, 4:25182 
(EPA-600/7-77-125b) 
WORK HARDENING 
See STRAIN HARDENING 
WORKERS 
See PERSONNEL 
WUERGASSEN REACTOR/STEAM TURBINES 
Corrosion fatigue strength of turbine materials under operational- 
line stress, 4:26313 
WYOMING/ENERGY SOURCE DEVELOPMENT 
Program plan for performing social impact assessment: a case 
study of coal development in the Powder River region, 4:25270 
(BNWL-2084(RAP-7)) 
WYOMING/MAGNETIC SURVEYS 
Aerial gamma ray and magnetic survey: Rockies/Laramie range 
project. Rawlins Quadrangle, Wyoming. Final report., 4:25543 
(GJBX-17(79)(Vol.2)) 
WYOMING/RADIOMETRIC SURVEYS 
Aerial gamma ray and magnetic survey: Rockies/Laramie range 
project. Rawlins Quadrangle, Wyoming. Final report., 4:25543 
(GJBX-17(79)(Vol.2)) 
WYOMING /SOCIAL SERVICES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 
WYOMING/TAXES 
Coal development in the Northern Great Plains: the impact on 
revenues of state and local governments, 4:25345 (NP-23460) 


xX 


X RADIATION/MUTAGENESIS 
Quantitative analyses of radiation- and chemical-induced lethality 
and mutagenesis in Chinese hamster ovary cells, 4:28042 
XENON/PROTON REACTIONS 
Nuclear fragment emission in high-energy p-Xe and p-Kr 
collisions and a description of their production mechanism, 
4:28385 
XENON ISOTOPES/ISOTOPE RATIO 
Iodine-129 in thyroids and tellurium isotopes in meteorites by 
neutron activation analysis, 4:28097 (COO-2450-1) 
X-RAY DETECTION 
[Development and applications of photosensitive device systems 
to biological studies]. Three year progress report, 4:27633 
(COO-3120-22 
X-RAY DETECTION/SI SEMICONDUCTOR DETECTORS 
Semiconductor detectors for fluorescent EXAFS, 4:27635 (LBL- 
7542) 


X-RAY DIFFRACTION 
Improved performance (transmission) gratings, 4:27440 (DOE/ 
ER/70004-226) 
X-RAY DIFFRACTION/CALIBRATION STANDARDS 
X-R-D analysis of airborne asbestos preparation of calibration 
standards, 4:27803 
X-RAY DIFFRACTION/FEASIBILITY STUDIES 
X-ray identification and semi-quantification of toxic lead 
compounds emitted into air by smelting operations, 4:27820 
X-RAY DIFFRACTION/MEETINGS 
Twenty-seventh annual conference applications of x-ray analysis, 
4:28405 (CONF-780822-(Absts.)) 
X-RAY DIFFRACTION/PERSONNEL MONITORING 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 
X-RAY DIFFRACTION/RADIATION ACCIDENTS 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 
X-RAY DIFFRACTOMETERS/DESIGN 
Feasibility of determining stress in BWR pipes with the DRI x-ray 
stress analyzer, 4:27691 (EPRI-NP-914) 
X-RAY DIFFRACTOMETERS/ELECTRONIC EQUIPMENT 
Slow scan sit detector for x-ray diffraction studies using 
synchrotron radiation, 4:27632 (COO-3120-21) 
X-RAY DIFFRACTOMETERS/TESTING 
Feasibility of determining stress in BWR pipes with the DRI x-ray 
stress analyzer, 4:27691 (EPRI-NP-914) 
X-RAY DIFFRACTOMETERS/VIDICONS 
Slow scan sit detector for x-ray diffraction studies using 
synchrotron radiation, 4:27632 (COO-3120-21) 
X-RAY EQUIPMENT/DESIGN 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 


YTTRIUM 91/DOSE-RESPONSE RELATIONSHIPS 


X-RAY EQUIPMENT/OPERATION 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 
X-RAY EQUIPMENT/RADIATION MONITORING 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 
X-RAY EQUIPMENT/SAFETY STANDARDS 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 
X-RAY EQUIPMENT/SPECIFICATIONS 
[Development and applications of photosensitive device systems 
to biological studies]. Three year progress report, 4:27633 
(COO-3120-22) 
X-RAY FLUORESCENCE ANALYSIS 
Compact x-ray fluorescence sulfur analyzer, 4:27819 
X-RAY FLUORESCENCE ANALYSIS/MEETINGS 
Twenty-seventh annual conference applications of x-ray analysis, 
4:28405 (CONF-780822-(Absts.)) 
X-RAY FLUORESCENCE ANALYSIS/PERSONNEL 
MONITORING 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 
X-RAY FLUORESCENCE ANALYSIS/RADIATION 
ACCIDENTS 
Radiation safety for x-ray diffraction and fluorescence analysis 
equipment. American National Standard, 4:28054 (PB-282500) 
X-RAY FLUORESCENCE ANALYZERS/DESIGN 
Compact x-ray fluorescence sulfur analyzer, 4:27819 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SPECTROMETERS/CALIBRATION 
X-R-D analysis of airborne asbestos preparation of calibration 
standards, 4:27803 
X-RAY SPECTROMETERS/DATA ACQUISITION SYSTEMS 
Development of electron-probe computerization, 4:27308 
X-RAY SPECTROMETERS/DATA PROCESSING 
Data analysis systems for x-ray and gamma-ray remote sensing 
spectrometers, 4:27677 
Spectrometer user interface to tome sp systems, 4:27672 
X-RAY SPECTROMETERS/THERMAL STRESSES 
SMM-HXIS thermal deformation analysis, 4:27657 (N-78-25125) 
X-RAY SPECTROSCOPY/DATA PROCESSING 
Minicomputer system for radiochemical analysis by coincidence 
spectrometry, 4:27319 
Minis, Midis, and desk-top calculators, 4:27669 
Programmable calculator: alternative to minicomputer-based 
analyzer, 4:27670 
XYLENES/STANDARDS 
Standard reference materials for the analysis of organic vapors in 
air, 4:27857 


Y 


YEASTS/LYASES 
Purification from baker's yeast of an activator of DNA 
photolyase, 4:27981 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YTTERBIUM/ADSORPTION 
Sorption behavior of trivalent actinides and rare earths on clay 
minerals, 4:25659 (CONF-7809 100-1) 
YTTRIUM/MULTI-ELEMENT ANALYSIS 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:2790 
YTTRIUM 90/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
Toxicity of ®Y inhaled in a relatively insoluble form by beagle 
dogs. IX, 4:28073 (LF-58) 
YTTRIUM 90/DOSE-RESPONSE RELATIONSHIPS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
YTTRIUM 91/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 
Toxicity of inhaled ®' YCls in beagle dogs. XI, 4:28070 (LF-58) 
Toxicity of ®'Y inhaled in a relatively insoluble form by beagle 
dogs. VIII, 4:28074 (LF-58) 
YTTRIUM 91/DOSE-RESPONSE RELATIONSHIPS 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 4:28068 (LF-58) 





YTTRIUM OXIDES/AEROSOL GENERATORS 


Toxicity of inhaled *' YCls in beagle dogs. XI, 4:28070 (LF-58) 
YTTRIUM OXIDES/AEROSOL GENERATORS 
Mixed trace metal oxide aerosols: preliminary report on the 
generation and characterization of Y2O3-V2O; condensation 
aerosols, 4:27761 (LF-58) 
YTTRIUM OXIDES/COATINGS 
Coatings on graphite crucibles used in melting uranium, 4:27266 
YTTRIUM OXIDES/EROSION 
Thermal barrier coatings: burner rig hot corrosion test results, 
4:27268 (DOE/NASA/2593-78/3) 
YTTRIUM OXIDES/FLEXURAL STRENGTH 
Pressureless sintered sialons with low amounts of sintering aid (Siz 
= _ 00700 sNae and Siz ¢Alo 384 Oo 4Nss 0), 4:27237 (N-78- 
YTTRIUM OXIDES/HOT PRESSING 
Microstructure of Y2Os3 fluxed hot-pressed silicon nitride, 4:27242 
YTTRIUM OXIDES/MICROSTRUCTURE 
Microstructure of Y2Os fluxed hot-pressed silicon nitride, 4:27242 
YTTRIUM OXIDES/OXIDATION 
Pressureless sintered sialons with low amounts of sintering aid (Sie 
—_ » a 00700 4Nae and Siz 6Alo 384 Oo «Naz 0), 4:27237 (N-78- 
252 
YTTRIUM OXIDES/PLASMA ARC SPRAYING 
Coatings on graphite crucibles used in melting uranium, 4:27266 
YTTRIUM OXIDES/SINTERING 
Pressureless sintered sialons with low amounts of sintering aid (Siz 
= te 00700 sNae and Siz ¢Alo 384 Oo 4Na3 0), 4:27237 (N-78- 
15) 
YTTRIUM OXIDES/THERMODYNAMIC PROPERTIES 
Dissociation pressure and Gibbs energy of formation of YsFesO:2 
and YFeOs (900 to 1250°C), 4:27183 
YUKAWA NONLOCAL THEORY/PERTURBATION THEORY 
Relationship between the two-dimensional psi-barpsipsi-barpsi 
model and Yukawa-type models, 4:28356 
YUKAWA NONLOCAL THEORY/RENORMALIZATION 
Relationship between the two-dimensional psi-barpsipsi-barpsi 
model and Yukawa-type models, 4:28356 
YUKAWA NONLOCAL THEORY/TWO-DIMENSIONAL 
CALCULATIONS 
Relationship between the two-dimensional psi-barpsipsi-barpsi 
model and Yukawa-type models, 4:28356 
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ZEEMAN EFFECT/ISOTOPE EFFECTS 
New technique for the determination of isotopic species using 
Zeeman scanning of an atomic line, 4:27354 
ZEOLITES/CATALYTIC EFFECTS 
Production of olefins with nickel-zeolite catalyst, 4:25432 
ZEOLITES/PYROLYSIS 
Thermal decomposition of cation exchange forms of zeolite A, 
4:27378 (INEL-tr-38) 
ZERO POWER REACTORS 
See also ORNL-PCA REACTOR 
ZERO POWER REACTORS/CONTROL ROD WORTHS 
Monte Carlo method for neutron transport problems, 4:28420 
(UTNL-R-0046) 
ZERO POWER REACTORS/CRITICALITY 
EKS modular system of programs for the evaluation of integral 
experiments, 4:26503 (INIS-mf-4043) 
ZERO POWER REACTORS/MULTIPLICATION FACTORS 
Fast Breeder Blanket Facility. Quarterly progress report, April 1, 
1978-June 30, 1978, 4:26496 (COO-2826-9) 
ZERO POWER REACTORS/REACTIVITY COEFFICIENTS 
Fast Breeder Blanket Facility. Quarterly progress report, April 1, 
1978-June 30, 1978, 4:26496 (COO-2826-9) 
ZERO POWER REACTORS/REACTOR KINETICS 
Measurements in Los Alamos benchmark criticals and the central 
reactivity discrepancy, 4:26436 (LA-UR-78-2467) 
= of critical assembly composition, 4:26502 (INIS-mf- 


4043) 
ZERO POWER REACTORS/REACTOR SAFETY 
Fast Breeder Blanket Facility. Quarterly progress report, April 1, 
1978-June 30, 1978, 4:26496 (COO-2826-9) 
ZINC/ABSORPTION SPECTROSCOPY 
Multielement analysis in rainwater, 4:27799 
ZINC/ACTIVATION ANALYSIS 
Multielement analysis of river water, 4:27909 
Multielement analysis of air and water pollutants in gold mines by 
thermal and epithermal neutron activation, 4:27911 
ZINC/CHEMICAL ANALYSIS 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
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ZINC/ECOLOGICAL CONCENTRATION 
Analytical techniques for the study of the distribution and 
speciation of heavy metals in aquatic systems, 4:27918 
Determination of ultratrace metals in Lake Michigan and its 
tributaries by x-ray fluorescence spectrometry, 4:27897 (ANL- 
77-65(Pt.3)) 
Elemental concentration in soybeans fumigated with sulfur 
dioxide, 4:27744 (ANL- im ») 
ZINC/EMISSION SPECTROSCO: 
Multielement: Direct reading Toes for the spectral analysis of 
sediment leachates, 4:27912 
ZINC/ENVIRONMENTAL TRANSPORT 
Relative availability of selected trace elements from coal fly ash 
and Lake Michigan sediment, 4:27895 (ANL-77-65(Pt.3)) 
ZINC/MULTI-ELEMENT ANALYSIS 
Multielement analysis in rainwater, 4:27799 
Thousands of metal analyses per man day: A reality in the U.S. 
EPA's central regional laboratory: Multielement (23) analysis by 
an inductively coupled argon plasma atomic emission system 
(ICAP-AES), 4:27908 
ZINC/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of trace and minor elements in the combustible 
fraction of urban refuse, 4:27800 
ZINC/RECOVERY 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, February 1-April 30,1978, 
4:25231 (FE-1743-53) 
ZINC/X-RAY FLUORESCENCE ANALYSIS 
Analysis of oil shale and oil shale products for certain minor 
elements, 4:27315 (CONF-771072-) 
ZINC 65/RETENTION 
The retention and distribution of **‘Am and ®Zn, given as DTPA 
chelates in rats and of [‘*C]DTPA in rats and beagles, 4:28109 
ZINC 65/TISSUE DISTRIBUTION 
The retention and distribution of 7*1Am and ®Zn, given as DTPA 
chelates in rats and of ['*C]DTPA in rats and beagles, 4:28109 
ZINC ALLOYS/CAVITATION 
Evidence for cavitation in superplastic Zn-22 Pct Al of very high 
purity, 4:27135 
ZINC HALIDE PROCESS 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, February 1-April 30,1978, 
4:25231 (FE-1743-53) 
ZINC HYDRIDES/CHEMICAL PREPARATION 
Complex metal hydrides. High energy fuel components for solid 
propellant rocket motors. Final report 1 March 1968-March 
1978, 4:27236 (AD-A-057764) 
ZINC ORES/MILL TAILINGS 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
ZINC SELENIDES/PHYSICAL RADIATION EFFECTS 
Radiation damage to materials, 4:27300 
ZINC SULFIDES/BIOLOGICAL EFFECTS 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
ZINC SULFIDES/FORMATION FREE ENTHALPY 
Electrochemical determination of the Gibbs energy of formation 
of sphalerite (ZnS), 4:27333 (BM-RI-8301) 
ZINC SULFIDES/TOXICITY 
Working hypothesis to explain mortalities of striped bass, Morone 
saxatilis, in Cherokee reservoir (Heavy metal toxicity 
potentiating effects of environmental constraints on fish), 
4:28155 (ORNL/TM-6534) 
ZINC-BROMINE BATTERIES/ELECTROLYTES 
Metal halogen batteries and method of operating same (Patent; 
complexing agent to bind free bromine; Zn or Cd anode), 


ZIRCALOY/PHYSICAL RADIATION EFFECTS 
Interaction between UQ: pellets and cladding in water reactor fuel 
pins, 4:26356 
ZIRCALOY/TENSILE PROPERTIES 
Evaluating strength and ductility of irradiated zircaloy. Task 5. 
Quarterly progress report, April-June, 1978 (Cladding 
performance during accident conditions), 4:26305 (NUREG/ 
CR-0582) 
ZIRCALOY 2/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603123-1) 
ZIRCALOY 2/CREEP 
Transient deformation properties of zircaloy for LOCA 
simulation, 4:26561 (EPRI-NP-526(Vol.5)) 
ZIRCALOY 2/SWELLING 
Zircaloy-2 pressure tube elongation at the Hanford N Reactor, 
4:26527 
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ZIRCALOY 4/CORROSION 
Corrosion experience in B and W NSSs, 4:27213 
ZIRCALOY 4/CREEP 
Creep damage in zircaloy-4 at LWR temperatures, 4:27120 (COO- 
2172-23) 
Transient deformation properties of zircaloy for LOCA 
simulation, 4:26561 (EPRI-NP-526(Vol.5)) 
ZIRCALOY 4/FABRICATION 
Performance predictions and manufacturing concerns of burnable 
poison rods, 4:27234 
ZIRCALOY 4/PHYSICAL RADIATION EFFECTS 
Effects of irradiation and thermal aging upon fatigue-crack 
growth behavior of reactor pressure boundary materials 
(Neutrons), 4:27220 (HEDL-SA-1663) 
Performance predictions and manufacturing concerns of burnable 
poison rods, 4:27234 
ZIRCALOY 4/STRESS CORROSION 
Iodine stress corrosion cracking of zircaloy-4 tubes, 4:27188 
ZIRCONIUM/CRYSTAL STRUCTURE 
Strength of zirconium-titanium martensites and deformation 
behaviour, 4:27131 
ZIRCONIUM/DEFORMATION 
Strength of zirconium-titanium martensites and deformation 
behaviour, 4:27131 
ZIRCONIUM/LATTICE VIBRATIONS 
Lattice dynamics of bec zirconium, 4:27093 
ZIRCONIUM 95/ADSORPTION 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
ZIRCONIUM 95/ENVIRONMENTAL TRANSPORT 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
ZIRCONIUM 95/RADIATION MONITORING 
Sediment and radionuclide transport in rivers field sampling 
program Cattaraugus and Buttermilk Creeks, New York. 
Annual progress report, October 1977-September 1978, 4:27936 
(NUREG/CR-0576) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
ZIRCONIUM ALLOYS/CORROSION 
Corrosion of valve metals, 4:27194 (CONF-7603 123-1) 
ZIRCONIUM ALLOYS/CREEP 
In-reactor creep of Zr-2.5Nb fuel cladding (CANDU), 4:26355 
ZIRCONIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
ZIRCONIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
ZIRCONIUM ALLOYS/FABRICATION 
Pu-Zr alloy for high-temperature foil-type fuel (Patent), 4:27079 
ZIRCONIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Origin of the anomalous temperature dependences of the electrical 
resistivity and magnetic susceptibility of ZrV2 and HfV2, 
4:27186 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
ZIRCONIUM BASE ALLOYS/CORROSION 
Effect of corrosion and fast neutron irradiation on the mechanical 
properties of the zirconium-8.6 wt.% aluminum reference 
material, 4:27192 (AECL-5995) 
ZIRCONIUM BASE ALLOYS/CRYSTAL STRUCTURE 
Strength of zirconium-titanium martensites and deformation 
behaviour, 4:27131 
ZIRCONIUM BASE ALLOYS/DEFORMATION 
Strength of zirconium-titanium martensites and deformation 
behaviour, 4:27131 
ZIRCONIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Effect of corrosion and fast neutron irradiation on the mechanical 
properties of the zirconium-8.6 wt.% aluminum reference 
material, 4:27192 (AECL-5995) 
ZIRCONIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Effect of corrosion and fast neutron irradiation on the mechanical 
properties of the zirconium-8.6 wt.% aluminum reference 
material, 4:27192 (AECL-5995) 

ZIRCONIUM HYDRIDES/HYPERFINE STRUCTURE 

Moessbauer studies of dilute erbium impurities in zirconium 
hydrides, 4:27244 (CONF-780868-1) 


ZOOPLANKTON/POPULATION DYNAMICS 


ZIRCONIUM OXIDES/ELECTROMOTIVE FORCE 
Thermo-electromotive force in solid electrolytes ZrO2-Sc2Os, 
264 


ZIRCONIUM OXIDES/EROSION 
Thermal barrier coatings: burner rig hot corrosion test results, 
4:27268 (DOE/NASA/2593-78/3) 
ZIRCONIUM OXIDES/MECHANICAL PROPERTIES 
Ceramics for applications in fusion systems, 4:28587 (LA-UR-79- 
146) 


ZIRCONIUM OXIDES/RECRYSTALLIZATION 
Corrosion of valve metals, 4:27194 (CONF-7603 123-1) 
ZIRCONIUM OXIDES/STABILIZATION 
Destabilization of zirconia by phosphoric acid, 4:27241 
ZIRCONIUM OXIDES/SYNTHESIS 
Thermo-electromotive force in solid electrolytes ZrO2-Sc2Os, 
4:27264 
ZOOPLANKTON 
See also COPEPODS 
CRUSTACEANS 
ZOOPLANKTON/ENTRAINMENT 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
ZOOPLANKTON/POPULATION DYNAMICS 
Environmental assessment of cooling reservoirs (Associated with 
nuclear power plants; comparison to impacts of cooling towers), 
4:26451 (NUREG/CR-0514) 
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Report No. 


EPA/908/4- 
78/002 

EPA/GAD/1- 
78/02 

EPRI-AF- 
811(Vol.1) 
811(Vol.2App.) 
832 


852 

853 

867 

873 

875 

916 
EPRI-EA- 

730(Vol.1) 

730(Vol.3) 

813 

872 

886-SR 

897(Vol.1) 

922 


968 
EPRI-EL- 


857 
904(Vol.1) 
905 


947 
EPRI-ER- 
651 


685-SY(Vol.1) 
685(Vol.2) 
879 

EPRI-FP- 
792(Vol.1) 
840 


844(Vol.1) 
889 
925 
989(Vol.6) 


EPRI-NP- 
526(Vol.5) 
719-SR 
839 
846 
847 
854 
856 
882-SY(Vol.1) 
883-SY 
888-SR 
890-SY 
895 
908 
914 
944 
984 

ERDA- 

77-16/1 

ERDA/JPL- 
954458-77/8 
954471-77/4 
954589-77/3 
954800-77/2.1 

ESA-CR(P)- 
1016 

ESG-DOE- 
13249 
13263 

ESN- 

32-6 

ETEC- 

78-18 

ETEC-TDR- 
79-2 

ETEC-TRANS- 
1 


EUR- 
5929-EN.FR 


Abstract No. 


4:26245 
4:27772 


4:26176 
4:26177 
4:25250 
4:25158 
4:25223 
4:25224 
4:25225 
4:25159 
4:26227 


4:25565 
4:25566 
4:25541 
4:26229 
4:26230 
4:26801 
4:26707 
4:26664 


4:26269 
4:26270 
4:26271 
4:26272 


4:25858 
4:25933 
4:25934 
4:25716 


4:26233 
4:26234 
4:25258 
4:25259 
4:25260 
4:25326 


4:26561 
4:26295 
4:26562 
4:26482 
4:26364 
4:26296 
4:26297 
4:26365 
4:26366 
4:26204 
4:26333 
4:26563 
4:26564 
4:27691 
4:27195 
4:26565 


4:27057 
4:25890 
4:25891 
4:25894 
4:25899 
4:25898 


4:26367 
4:26368 


4:28309 
4:26369 
4:27196 
4:27454 


4:26615 
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Availability 


See PB-283438 
See PB-283959 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A05/MF AOl 
Dep. NTIS, PC A10/MF AOl1 
Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A10/MF AO} 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC Al2/MF A0O1 


Dep. NTIS, PC Al2/MF AOl1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A16/MF AO1 
Electric Power Research Inst., 
Palo Alto, CA 


Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A22/MF AO1 
Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC A03/MF AO1 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A1l7/MF A0O1 
Dep. NTIS, PC A07/MF A0O1 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A10/MF A0O1 
EPRI Research Reports 

~_ Box 10090, Palo Alto, 

A 


Dep. NTIS, PC A09/MF AO1 
Dep. NTIS, PC Al6/MF AO1 
Dep. NTIS, PC A0S/MF AO1 
Dep. NTIS, PC A08/MF A0O1 
Dep. NTIS, PC A10/MF A0O1 
Dep. NTIS, PC A1l7/MF A0O1 
Dep. NTIS, PC A09/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF AO! 
Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A1l6/MF AOl1 
EPRI, Palo Alto, CA 


Dep. NTIS, PC A03/MF AO1 
See N-78-24632 
See N-78-24634 
See N-78-24640 
See N-78-24974 
See N-78-24688 


TIC 
AT 


See AD-A-057495 

AT 

AT 

Dep. NTIS, PC A03/MF AOI 
European Community 


Information Service. 
Washington, DC, $11.50 
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HEDL-TME- 


Abstract No. Availability Report No. Abstract No. Availability 


6062EN 4:25381 Dep. NTIS (US Sales Only), 


PC A02/MF AO1 


15117 
15119 
15124 
15127 
15131 
15145 
GEFR- 
00062 
00354 
00384 
00394 
00396 
00399 
00406 
00409 
10028-67 
13771-28 
GEPP- 


348 
Dep. NTIS, PC A06/MF AOl1 GEPP-OP- 
Dep. NTIS, PC A03/MF AOl1 396 
Dep. NTIS, PC A03/MF AOl1 GJBX- 
Dep. NTIS, PC A02/MF AO1 2(78)(Vol.2a) 
Dep. NTIS, PC A06/MF AO1 2(79) 
Dep. NTIS, PC A05/MF AOl 6(79) 
Dep. NTIS, PC A05/MF AOl1 6(79) 
Dep. NTIS, PC A02/MF A0Ol1 17(79)(Vol.2) 
Dep. NTIS, PC A02/MF AOl1 21(79)(Vol.1) 
Dep. NTIS, PC A04/MF AOl1 21(79)(Vol.2) 4:25545 
Dep. NTIS, PC A03/MF AO1 42(78) 4:25536 
Dep. NTIS, PC A03/MF AOl1 108(78)(Vol.1)(TY HR §546 
Dep. NTIS, PC A02/MF AOl1 108(78)(Vol.2)(ANGB}547 
Dep. NTIS, PC A02/MF AOl1 108(78)(Vol.2)(BYS@Q5548 
Dep. NTIS, PC A04/MF AOl1 108(78)(Vol.2)(KEN)}25549 
Dep. NTIS, PC A08/MF AOl1 108(78)(Vol.2)(SELAY8550 
NTIS 108(78)(Vol.2)(SEWA5551 


4:28530 
4:28540 
4:28584 
4:27457 
4:28479 
4:25610 


. NTIS, PC A02/MF AO!1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A01 
. NTIS, PC A02/MF A01 
. NTIS, PC A02/MF AO1 
. NTIS, PC A0S/MF AO1 


EUR-CEA-FC- 
916 


4:28519 Dep. NTIS (US Sales Only), 

PC A05/MF AOl1 

FBDU- 
224-10 


4:25670 See PB-284234 


FE 4:26370 
4:26371 
4:26372 
4:26373 
4:26374 
4:26375 
4:26376 
4:26377 
4:26378 
4:26379 


0496-T 18 
1207-51 
1231-13 
1513-T-3 
1513-T-4 
1514-84 
1517-65 
1517-67 
1517-68 
1517-T67 
1734- 
39(Vol.6)(Bk. 1) 
1743-53 
1792-50 
2007-50 
2034-12 
2036-26 
2047-8 
2204-24 
2204-28 
2210-29 
2240-32 
2240-92 
2247-14 
2247-15 
2251-52 
2270-34 
2270-37 


4:25226 
4:25183 
4:25283 
4:25185 
4:25186 
4:25187 
4:25227 
4:25228 
4:25229 
4:25230 


Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A21/MF AOl1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A04/MF A0Ol1 
Dep. NTIS, PC A04/MF AOl1 
4:27441 . NTIS, MF AOl 
4:25222 
4:25231 
4:25188 
4:25232 
4:25233 
4:25189 
4:25234 
4:25190 
4:25191 
4:25192 
4:25193 
4:25194 
4:25195 
4:25196 
4:25235 
4:25236 
4:25237 


4:27301 . NTIS, MF AO1 
4:28182 
4:25542 
4:25559 
4:26340 
4:25543 
4:25544 


Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC E07/MF E07 
See K/UR-112 

See ORNL/TM-6209 

Dep. NTIS, PC Al2/MF AOI 
Dep. NTIS, PC E09/MF E09 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A04/MF AOI 


2275-8 
2276-12 
2278-10 


2321-T1 
2338-10 
2340-7 
2346-23 
2351-28 
2361-27 
2363-3 
2416-8 
2434-29 
2463-15 
2475-16 
2475-19 
2490-15 
2496-13 
2542-5 
2542-9 
2561-2(Vol.2) 
2561-2(Vol.3) 
2565-13 
2588-6 
2893-12 
3199-1 
8214-5 
9048-1 
FIRL- 
80G-C4735- 
01(Vol.2-4) 
FJSRL-TR- 
78-0001 
FOK-RV- 
77-38 
77-48 
FRDC/MWP/MPSC/ 
P- 
(77)111 
FRDC/MWP/MPSG/ 
P- 


(77)110 
(78)172 
FRDC/MWP/P- 


14980(Vol.1) 
14980(Vol.2) 
15018 
15028 


4:25197 
4:25198 
4:25251 
4:25238 
4:25199 
4:25200 
4:25508 
4:25201 
4:25202 
4:26827 
4:25771 
4:25203 
4:27566 
4:25324 
4:25325 
4:25757 
4:25261 
4:25204 
4:25205 
4:25206 
4:25207 
4:25208 
4:25239 
4:25240 
4:25262 
4:25481 
4:25284 


4:28159 
4:27331 
4:25901 
4:27657 
4:27116 
4:27062 
4:27114 
4:27114 
4:26334 
4:26335 


4:26336 
4:25609 


Dep. 
Dep. 
Dep. 


NTIS, PC A05/MF A0O1 
NTIS, PC A05/MF A0O1 
NTIS, PC A02/MF AOl1 


125(78)(Vol.2) 
126(78)(Vol.1) 
126(78)(Vol.2) 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A04/MF AO 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A08/MF AO 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A07/MF AOl 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A07/MF AOI 
Dep. NTIS, PC Al2/MF AO1 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC Al4/MF AO1 
Dep. NTIS, PC A10/MF AOI 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A13/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AO1 


See AD-A-055569 

See AD-A-057351 

See N-78-25450 

See N-78-25125 

See CEGB/RD/L/R-1949 
See CEGB/RD/L/N-9/77 
See CEGB/RD/B/N-4219 
See CEGB/RD/B/N-4219 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A99/MF AOl1 


Dep. NTIS, PC A08/MF AO] 
Dep. NTIS, PC A09/MF AO] 


129-(78) 

131(78) 

132(78) 
GJO- 

1659-4 
HCP/D6010- 


HCP/M8685- 
01 

HCP/Q7405- 
0002 


HCP/T2461- 
09 

HCP/T2463- 
27 

HCP/1T2471- 
9 


21 
HCP/T2705- 
01 
HEDL-SA- 
1402 
1412 
1414 
1492 
1514 
1532 
1538 
1539 
1540-FP 
1555-S 
1576 
1580-FP 
1590-S 
1593-FP 
1616-FP 
1663 
HEDL-TI- 
75001-30 
75002-28 
HEDL-TME- 
78-6 
78-43 
78-73 


4:25552 
4:25553 
4:25554 
4:25555 
4:25556 
4:25557 


4:25557 
4:25691 
4:26810 
4:26662 
4:28599 
4:27567 
4:27568 


4:27569 
4:27570 


4:25496 


4:26498 
4:27218 
4:27219 
4:25588 
4:26521 
4:26380 
4:27254 
4:28585 
4:26381 
4:26483 
4:26499 
4:25589 
4:27259 
4:26500 
4:28367 
4:27220 


4:26421 
4:26422 


4:26300 
4:26501 
4:25629 


Dep. 
Dep. 
Dep. 
Dep. 


Dep 


NTIS, PC A08/MF A0O1 
NTIS, PC E11/MF Ell 
NTIS, PC A07/MF AOl1 
NTIS, PC A07/MF A0O1 
. NTIS, PC E02/MF E02 


See GJO-1659-4 


Dep 


Dep 


Dep. 
Dep. 
Dep. 
Dep. 
Dep. 


Dep. 
Dep. 


Dep. 


Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 
Dep. 


AT 
AT 


. NTIS, PC A08/MF AOl1 
. NTIS, PC Al4/MF AOl 
NTIS, PC A04/MF AOl1 
NTIS, PC Al4/MF AOl 
NTIS, PC A16/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 


NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AOI 


NTIS, PC A04/MF AO1 


NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF A0Ol1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AO] 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOI 


See NUREG/CR-0285 
AT 


Dep 


. NTIS, PC A03/MF AOI 
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78-82 4:26566 Dep. NTIS, PC A05/MF AO! LA- 
78-100 4:26426 Dep. NTIS, PC A02/MF AOI 6759-M 4:27711 Dep. NTIS, MF AO1 

HSS-B- 7238-MS 4:25555 See GJBX-129-(78) 

032 4:27654 See AD-A-055928 7275 4:27458 Dep. NTIS, PC A02/MF AOI 

IAEA-SM- 7310 4:28371 Dep. NTIS, PC A03/MF AOI 
231/65 4:25692 Dep. NTIS, PC A02/MF AO! 7391-MS 4:27868 Dep. NTIS, PC A03/MF AOI 
231-72 4:25693 Dep. NTIS, PC A02/MF AO! 7439-PR 4:25694 Dep. NTIS, PC A06/MF AOI 
231/80 4:25695 See MLM-2559(OP) 7489-PR 4:27751 Dep. NTIS, PC A03/MF AOI 
231/83 4:25696 See MLM-2560(OP) 7498-MS 4:27612 Dep. NTIS, PC A02/MF AOI 
232/80 4:27839 See DP-MS-78-25 7516-MS 4:27719 Dep. NTIS, PC A02/MF AO] 

IAEA-TC- 7525-MS 4:27846 Dep. NTIS, PC A03/MF AOI 
119/27 4:25539 See LA-tr-78-68 7526-PR 4:26665 Dep. NTIS, PC A03/MF AOI 

IC- 7537-PR 4:27840 Dep. NTIS, PC A02/MF AOI 
77-157 4:28480 Dep. NTIS (US Sales Only), 7548-MS 4:25631 oe NTIS, PC A04/MF AOI 

PC A02/MF AO! 7554-PR 4:26435 p. NTIS, PC A03/MF AOI 

ICP- 7567-PR 4:26590 io NUREG/CR-0522 
1178 4:25630 Dep. NTIS, PC A07/MF AO! 7568-MS 4:27613 Dep. NTIS, PC A02/MF AOI 

ICTIS/TR- 7571-MS 4:25686 See NUREG/CR-0521 
02 4:25344 London; IEA Coal Research 7573-PR 4:27953 Dep. NTIS, PC A03/MF AO1 

(1978). 7596-PR 4:28394 Dep. NTIS, PC A04/MF AOI 

IDO- 7612-MS 4:28611 Dep. NTIS, PC A02/MF AOI 
1678-3 4:26133 Dep. NTIS, PC A02/MF AO! 7617-PR 4:25663 Dep. NTIS, PC A03/MF AOI 

INEL-tr- 7628-MS 4:27738 Dep. NTIS, PC A03/MF AOI 
38 4:27378 Dep. NTIS, PC A02/MF AO! 7630-PR 4:27986 Dep. NTIS, PC A02/MF AOI 

INIS-mf- 7632-MS 4:27752 Dep. NTIS, PC A02/MF AOI 
4110 4:25611 Dep. NTIS (US Sales Only), 7647-PR 4:25664 Dep. NTIS, PC A02/MF AOI 

PC A0S/MF AOI 7694-PR 4:25725 Dep. NTIS, PC A03/MF AOI 

IPP- 

6/172 4:28491 Dep. NTIS (US Sales Only), 4:25539 Dep. NTIS, PC A03/MF AOI 
PC A02/MF AO! 

IPPJ- 4:28612 Dep. NTIS, PC A02/MF AOI 
322 4:28450 See N-78-24940 - 4:28613 Dep. NTIS, PC A02/MF AO1 
326 4:28492 See N-78-24942 4:28259 Dep. NTIS, PC A02/MF AOI 
328 4:28493 See N-78-24943 4:28297 Dep. NTIS, PC A02/MF AOI 
329 4:28494 See N-78-24944 4:28418 Dep. NTIS, PC A02/MF AOI 

IRT- 4:26436 Dep. NTIS, PC A02/MF AOI 
8179-004 4:25701 See NUREG/CR-0591 4:27304 Dep. NTIS, PC A02/MF AOI 

IS- 4:28433 Dep. NTIS, PC A02/MF AOI 
4448 4:28600 Dep. NTIS, PC A05/MF AO1 4:27655 Dep. NTIS, PC A02/MF AOI 
4567 4:25558 Dep. NTIS, PC A04/MF AOI 4:26283 Dep. NTIS, PC A02/MF AOI 

IS-M- 4:26571 Dep. NTIS, PC A02/MF AOI 
174 4:27167 Dep. NTIS, PC A02/MF AOI 4:28561 Dep. NTIS, PC A02/MF AOI 

4:27260 Dep. NTIS, PC A02/MF AO! 4:26382 Dep. NTIS, PC A02/MF AOI 
4:26504 Dep. NTIS, PC A02/MF AO] 

4:27311 See ANL-NDA-1 4:28384 Dep. NTIS, PC A02/MF AO] 
4:27634 Dep. NTIS, PC A02/MF AOI 

4:26568 Dep. NTIS (US Sales Only), 4:27168 Dep. NTIS, PC A02/MF AOI 
PC A04/MF AOI 4:25665 Dep. NTIS, PC A02/MF AOI 

4:28525 Dep. NTIS (US Sales Only), 4:28368 Dep. NTIS, PC A02/MF AOI 
PC A02/MF AOI 4:28553 Dep. NTIS, PC A02/MF AOI 

4:26569 Dep. NTIS (US Sales Only), 4:26338 Dep. NTIS, PC A02/MF AOI 
PC A04/MF AOI 4:28614 Dep. NTIS, PC A02/MF AOI 

4:26570 Dep. NTIS (US Sales Only), 4:27501 Dep. NTIS, PC A02/MF AOI 
PC A03/MF AOI 4:28391 Dep. NTIS, PC A02/MFAO1 

4:28177 Dep. NTIS, PC A03/MF AOI 

5101-65 4:25876 See DOE/JPL/1012-78/7A 4:25706 Dep. NTIS, PC A02/MF AOI 

JPL-PUB- 4:28218 Dep. NTIS, PC A02/MF AOI 
78-8 4:25160 See N-78-25533 4:28587 . NTIS, PC A02/MF AOI 
78-33 4:26043 See N-78-25535 
78-42 4:26178 See N-78-25536 4:28316 . NTISPC E02/MF E02 

JPRS- 4:28535 Dep. NTIS, PC A02/MF AOI 
72115 4:28027 NTIS 4:26158 Dep. NTIS, PC A03/MF AOI 
72194 4:26326 NTIS 4:26142 Dep. NTIS, PC A03/MF AOI 
72279 4:27957 NTIS - 4:25666 Dep. NTIS, PC A04/MF AOI 

Juel- 4:25667 Dep. NTIS, PC A08/MF AOI 
1503 4:28586 Dep. NTIS (US Sales Only), 4:27635 Dep. NTIS, PC A03/MF AOI 

PC A02/MF AO! 4:27610 Dep. NTIS, PC A02/MF AOI 

K- 7860(Vol.3(App.) 4:25826 Dep. NTIS, PC A08/MF AOI 

77-91U(R) 4:25612 Dep. NTIS, PC A06/MF AO! 7896(Pt.1) 4:26722 Dep. NTIS, PC A03/MF AOI 
/OA- 7896(Pt.2) 4:26723 Dep. NTIS, PC A04/MF AOI 
2547(Pt.5) 4:25578 Dep. NTIS, PC A06/MF AOI 7949 4:28315 Dep. NTIS, PC A0S/MF AOI 

K/UR- 7957 4:27636 Dep. NTIS, PC A02/MF AOI 
112 4:25559 Dep. NTIS, PC E09/MF E09 7996 4:27282 Dep. NTIS, PC A02/MF AOI 

KAPL- 8137 4:27637 Dep. NTIS, PC A02/MF AOI 
4107 4:26322 Dep. NTIS, PC A04/MF AO1 8155 4:28536 Dep. NTIS, PC A02/MF AOI 

KFK- 8254 4:28526 Dep. NTIS, PC AO7/MF AOI 
2672 4:26279 Dep. NTIS (US Sales Only), 8297 4:26924 Dep. NTIS, PC A02/MF AOI 

PC A09/MF AOI 8311 4:27656 Dep. NTIS, PC A02/MF AOI 

KURRI-TR- 8316 4:26951 Dep. NTIS, PC Al4/MF AOI 

154 4:27933 Dep. NTIS (US Bates Only), 8343 4:25969 Dep. NTIS, PC A02/MF AOI 
PC A04/MF AO 8344 4:25970 Dep. NTIS, PC A02/MF AOI 

KVB- 8346 4:25971 Dep. NTIS, PC A02/MF AOI 
6004-734 4:27583 See PB-283109 8347 4:25972 Dep. NTIS, PC A02/MF AOI 

L- 8429 4:27283 Dep. NTIS, PC A02/MF AOI 
11943 4:26955 See N-78-25079 8483 4:26115 >p. NTIS, PC A04/MF AOI 
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8560 4:28615 Dep. NTIS, PC A02/MF AO1 78-24895 4:28436 NTIS PCA04/MF A0O1 
8596 4:25922 Dep. NTIS, PC A02/MF AOl1 78-24938 4:28219 NTIS PCA03/MF AOl1 
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NTIS PCA03/MF AO1 
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282621 4:26418 NTIS PCA99/MF AOI 7131 4:28165 Dep. NTIS, PC A03/MF AOl1 
282622 4:25788 NTIS PCA12/MF AO! PPPL- 
282647 4:26424 NTIS PCA08/MF AO! 1487 4:28497 Dep. NTIS, PC A02/MF AO1 
282650 4:26066 NTIS PCA12/MF AOl1 1488 4:28531 Dep. NTIS, PC A02/MF AOI 
282706 4:26760 NTIS PCA15/MF AOl1 1489 4:28482 Dep. NTIS, PC A0S/MF AO1 
282752 4:25285 NTIS PCA11/MF AOl1 1495 4:28508 Dep. NTIS, PC A02/MF AOl1 
282789 4:26858 NTIS PCA04/MF AO1 1499 4:28498 Dep. NTIS, PC A03/MF AOl1 
282795 4:28157 NTIS PCA10/MF AO1 1519 4:28499 Dep. NTIS, PC A02/MF A0O1 
282806 4:28183 NTIS PCA12/MF AO! 1522 4:28483 Dep. NTIS, PC A03/MF AO! 
282858 4:26975 NTIS PCA03/MF AO! 1523 4:28484 Dep. NTIS, PC A02/MF AOl1 
282885 4:28129 NTIS PCA03/MF AO! 1526 4:28500 Dep. NTIS, PC A02/MF AOl1 
282891 4:26969 NTIS PCA08/MF AO! PPPL-trans- 
282928 4:26963 NTIS PCA03/MF AOl1 126 4:28505 Dep. NTIS, PC A03/MF AOl1 
282940 4:25272 NTIS PCA11/MF AOl1 PR- 
282982 4:26970 NTIS PCA09/MF AO1 23 
282983 4:26196 NTIS PCA11/MF AOl1 PSD/UTC-FCR- 
282993 4:26190 NTIS PCA07/MF AO1 0883 4:26838 See AD-A-055900 
283021 4:27582 NTIS PCA03/MF AOl1 PWA- 
283037 4:27002 NTIS PCA15/MF AOl1 5582(Vol.1) 4:28160 See AD-A-057309 
283047 4:25419 NTIS PCA16/MF AOl1 5582(Vol.2) 4:28161 See AD-A-057310 
283048 4:25420 NTIS PCA24/MF AO! QPR- 
283065 4:27900 NTIS PCA03/MF AOl1 8 4:25887 See N-78-24623 
283109 4:27583 NTIS PCA09/MF AOl1 9 4:25888 See N-78-24624 
283190 4:27937 NTIS PCA03/MF AO! QR- 
283231 4:26595 NTIS PCA14/MF AOl1 1 4:25884 See N-78-24553 
283247 4:26668 NTIS PCA0S/MF AO1 RAND-P- 
283350 4:28236 NTIS PCA03/MF AO1 6216 4:25705 Rand Corp., Santa Monica, 
283351 4:27954 NTIS PCA16/MF AOl1 CA 
283423 4:27955 NTIS PCA14/MF AOl RAND/R- 
283424 4:27956 NTIS PCA23/MF AOl 2179-DOE 4:26790 Dep. NTIS, PC A03/MF AO1 
283438 4:26245 NTIS PCA09/MF AO1 2253-DOE 4:26690 Dep. NTIS, PC A06/MF AOI 
283604 4:28130 NTIS PCA05/MF AO1 RDT-INDEX- 
283699 4:27771 - 4:26419 RSO 
283716 4:26231 NTIS PCA08/MF AO! 
283729 4:27459 NTIS PCA08/MF AOl1 4:26420 RSO 
283734 4:27720 NTIS PCA06/MF AO1 RE 
283741 4:25286 NTIS PCA02/MF AO! 4:26508 See LTR-113-41 
283758 4:26727 NTIS PCA17/MF AO1 4:26510 See LTR-136-6 
283788 4:26859 NTIS PCA12/MF AOl1 
283819 4:27429 NTIS PCA08/MF AO1 -77- 4:26629 See N-78-24647 
283856 4:26976 NTIS PCA03/MF AO1 
283857 4:25287 NTIS PCA03/MF AOI 4:25646 Dep. NTIS, PC A02/MF AO1 
283878 4:25288 NTIS PCA02/MF AO! RFP-Trans- 
283959 4:27772 NTIS PCA99/MF AOl1 251 4:27087 Dep. NTIS, PC A02/MF AOl1 
283963 4:25289 NTIS PCAO0S/MF AO! 252 4:25604 Dep. NTIS, PC A02/MF A0O1 
283966 4:25346 264 4:25596 Dep. NTIS, PC A03/MF AOI 
283967 4:25347 268 4:25569 Dep. NTIS, PC A02/MF AO1 
283973 4:27584 NTIS PCA0S/MF AO1 268 4:25569 Dep. NTIS, PC A02/MF AOl1 
284031 4:27050 NTIS PCA19/MF AOl1 RHO-BWI- 
284058 4:27773 78-100-AUG 4:25671 Dep. NTIS, PC A02/MF AOl1 
284059 4:27847 RHO-BWI-C- 
284060 4:27848 38 4:28169 Dep. NTIS, PC A05/MF AO1 
284073 4:27585 NTIS PCA04/MF AOI RHO-BWI-CD- 
284104 4:26323 NTIS PCA10/MF AOI 6(Rev.2) 4:25672 Dep. NTIS, PC A02/MF AOl1 
284126 4:26687 RHO-BWI-SA- 
284174 4:26528 NTIS PCA07/MF AO! 4:28170 Dep. NTIS, PC A03/MF AO] 
284175 4:26236 
284193 4:26529 4:28171 Dep. NTIS, PC A06/MF AO! 
284212 4:27849 - 4:25614 Dep. NTIS, PC A08/MF AO1 
284234 4:25670 NTIS PCA19/MF AO1 
284441 4:26702 4:25647 Dep. NTIS, PC A03/MF AOI 
284442 4:26703 4:27316 Dep. NTIS, PC A03/MF AOl1 
284443 4:26704 
284506 4:26530 NTIS PCA10/MF AO] 4:27865 Dep. NTIS, PC A0S/MF AOl1 
284534 4:25341 RISLEY-Trans- 
PETC/RI- 3105 4:26290 British Library Lending Div.. 
4:25246 Dep. NTIS, PC A03/MF AO1 Yorkshire, Eng. 
3106 4:26291 British Library Lending Div.. 
4:26496 See COO-2826-9 Yorkshire, Eng. 
4:26497 See COO-2826-10 3114 4:26437 British Library Lending Div.. 
Yorkshire, Eng. 


4:26834 See N-78-24674 


4:28554 Dep. NTIS, PC AOS/MF AO1 RISO- 
4:27468 Dep. NTIS, PC A04/MF AO! 364 4:27775 Dep. NTIS (US Sales Only). 
4:26469 Dep. NTIS, PC A07/MF AO! PC A06/MF AOI 
4:26159 Dep. NTIS, PC A02/MF AO] RL- 
4:27936 See NUREG/CR-0576 78-036 4:28452 Dep. NTIS (US Sales Only), 
4:28648 Dep. NTIS, PC A06/MF AO] PC A02/MF AOl1 
4:26304 See NUREG/CR-0560 78-039 4:28562 Dep. NTIS (US Sales Only). 
4:27774 Dep. NTIS, PC A03/MF AO] PC A1l3/MF AOI 
4:28649 Dep. NTIS, PC A05/MF AO] , 
4:26518 Dep. NTIS, PC A06/MF AO] -5- 4:27999 Dep. NTIS. PC A02/MF AOl1 
4:25635 Dep. NTIS, PC A0S/MF AO] 4:25778 See DOE/ET/90476-6 

- - 4:25779 See DOE/ET/90476-7 
4:25780 See DOE/ET/90476-8 
4:25781 See DOE/ET/90476-9 


4:25923 Dep. NTIS, PC A03/MF AOI 
4:25453 Dep. NTIS, PC A02/MF AO! 
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Availability 


See DOE/ET/90476-10 

See DOE/ET/90476-12 

Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A05/MF AOl1 
See DOE/ER/70004-211 

See DOE/ER/70004-216 

See DOE/ER/70004-226 

See DOE/ER/70004-227 


Dep. NTIS, PC A02/MF AO1 


See LBL-7086 
See LBL-7082-1/2 


See UCRL-13942(Pt.1) 


Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, PC A07/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF A0Ol 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A06/MF A0O1 
Dep. NTIS, PC A15/MF A0O1 
Dep. NTIS, PC A05/MF A0O1 


Dep. NTIS, PC A08/MF A0O1 
See NUREG/CR-0465 

Dep. NTIS, MF A0Ol 

Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
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Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A07/MF AOl1 
Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A07/MF AO!1 
See NUREG/CR-0365 

Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A02/MF AO! 
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